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When creating complex visualizations in ggplot2, developers often employ facet_wrap or facet_grid

to display multiple subsets of data within a single plot layout. This technique, known as faceting, is

incredibly powerful for comparative analysis. However, the default labels generated for these

facets, which are derived directly from the levels of the faceting variable, may sometimes lack

clarity or context for the intended audience. Therefore, mastering the ability to customize these

labels is a crucial skill for any data visualization expert utilizing the R environment.

The mechanism for overriding these default labels hinges on the labeller argument, which is

embedded within the core faceting functions. This argument accepts either a pre-defined labelling

function or a custom mapping structure that dictates how the raw factor levels should be translated

into human-readable strings displayed on the plot strips. By providing a tailored function or a

specific mapping, users gain fine-grained control over the presentation layer, ensuring that even

highly technical visualizations remain accessible and understandable.

This guide delves into the practical application of customizing facet labels, focusing specifically on

using the built-in as_labeller() helper function. We will explore how to map old, potentially cryptic

factor levels to new, descriptive text labels. Furthermore, we will examine auxiliary theme elements

required to properly position and style these labels, particularly when aiming for a clean,

professional aesthetic that integrates seamlessly with the plot axes.

The Role of the Labeller Argument in Faceting

Faceting is fundamentally a process where a large dataset is partitioned based on the values of

one or more categorical variables, resulting in a series of smaller plots (facets). Each facet displays

the subset of data corresponding to a unique combination of those partitioning variables. The label

associated with each facet, typically located in a strip above or beside the plot panel, is critical as it

identifies which subset of the data is being shown. If the original factor levels are short codes (e.g.,

A, B, C, D), they may not adequately convey the underlying meaning, necessitating a robust

relabeling strategy.

The labeller argument allows the user to intercept the default label generation process. By default,

ggplot2 uses label_value, which simply converts factor levels to character strings. To customize

this, you must supply an alternative function or mapping structure. While one could write a complex

custom function, the simplest and most common approach for straightforward text replacement is

leveraging the as_labeller() utility, which conveniently converts a simple name-value vector (or list)

into a function suitable for the facet_wrap or facet_grid function.

Understanding the structure expected by as_labeller() is key. It expects a named character vector

where the names correspond exactly to the existing, original levels found in your faceting variable,

and the values correspond to the desired new labels. This structure creates a direct lookup table,

ensuring that the transformation is predictable and easily verifiable. This technique is superior to
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modifying the factor levels in the original data frame when the original levels must be preserved for

other analytical tasks.

Utilizing the as_labeller() Function for Custom Mapping

The as_labeller() function acts as a wrapper that transforms a simple key-value map into a

specialized labelling function recognized by ggplot2. This function is designed precisely for the

scenario where you need to perform a static replacement of facet labels. When employed,

as_labeller() takes precedence over standard labelling functions, offering immediate control over

the visual presentation of the facets. This approach is highly recommended for its clarity and

efficiency compared to manual factor level manipulation.

When implementing as_labeller(), attention must be paid to matching the keys in the mapping to

the factor levels in the source variable. Case sensitivity is critical in R, and any mismatch will result

in the default label being retained for that specific facet. Furthermore, if the faceting variable is a

factor, ensure that the keys match the factor levels exactly, not just the displayed values. The

syntax requires defining the old label (key) and equating it to the new desired label (value) within a

character vector construction, which as_labeller() then interprets.

Beyond simple text substitution, it is often necessary to combine label replacement with aesthetic

modifications to the facet strip itself. This involves using arguments like strip.position within the

faceting function and subsequent theme modifications. Placing the strip on the left (or bottom)

requires additional theme elements to properly integrate the labels, often removing the default

background and adjusting placement to align the labels with the axis ticks, creating a unified look

that is less cluttered than the default strip appearance.

You can use the as_labeller() function to change facet axis labels in ggplot2, as demonstrated in

this illustrative syntax example:

ggplot(df, aes(x, y)) +

geom_point() +

facet_wrap(.~group,

strip.position = 'left',

labeller = as_labeller(c(A='new1', B='new2', C='new3', D='new4'))) +

ylab(NULL) +

theme(strip.background = element_blank(),

strip.placement='outside')

This particular example clearly illustrates the mapping principle, where the original categorical

indicators are swapped for more descriptive versions. Specifically, it executes a clean, four-part
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substitution:

The existing facet labels are: A, B, C, D

These are replaced with the following enhanced labels:

The resulting custom labels become: new1, new2, new3, new4

Note the inclusion of strip.position = 'left' and the subsequent theme adjustments. These

parameters are essential for moving the labels from their default position (top) and ensuring they

integrate aesthetically, often mimicking row headers rather than standard plot strips. This

combination of label definition and theme styling provides complete control over the final faceted

output.

Setting up the Data for a Practical Example

To fully appreciate the utility of custom labellers, we must work with a representative data frame

that contains a categorical variable suitable for faceting. The example below uses a simple dataset

tracking sports team performance metrics across four different teams (A, B, C, and D). This

structure is ideal because the default labels (single letters) are generic and can benefit greatly from

enhancement.

When working in R, creating a reproducible example involves defining the structure, variables, and

observations explicitly. Our example data frame, named df, includes the categorical variable team,

which will serve as our faceting variable, alongside two continuous numerical variables: points

and assists. This setup allows us to visualize the relationship between points and assists

separately for each team, highlighting the importance of clear facet identification.

The following code snippet demonstrates how to construct this sample data frame in R and view its

initial structure. This foundational step is necessary before any visualization or customization can

occur.

#create data frame

df <- data.frame(team=c('A', 'A', 'B', 'B', 'C', 'C', 'D', 'D'),

points=c(8, 14, 20, 22, 25, 29, 30, 31),

assists=c(10, 5, 5, 3, 8, 6, 9, 12))

#view data frame

df

team points assists

1 A 8 10
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2 A 14 5

3 B 20 5

4 B 22 3

5 C 25 8

6 C 29 6

7 D 30 9

8 D 31 12

As observed in the output, the team column contains the four levels (A, B, C, D) which will be used

by the facet_wrap function. The goal is to transform these concise letters into fully descriptive

names within the resulting plots, thereby improving the interpretive value of the visualization

without altering the core data structure.

Creating the Initial Faceted Plot (Baseline)

Before implementing label customization, it is valuable to establish a baseline plot using the default

facet_wrap settings. This initial visualization highlights the problem we intend to solve: the use of

generic, single-letter labels in the facet strips. This step confirms that the faceting logic is sound

and correctly separates the data based on the categorical variable.

We use facet_wrap to generate four individual scatter plots, one for each team, mapping assists

to the x-axis and points to the y-axis. By specifying nrow=4, we arrange the plots vertically, which

is often a cleaner layout when dealing with a small number of facets generated from a single

variable. The use of geom_point() ensures that the underlying relationship between the two

numerical variables is visualized.

The following code block executes the baseline visualization using the sample data frame defined

previously. Observe the output image closely to see the default placement and naming convention

of the facet strips before any customization is applied.

library(ggplot2)

#create multiple scatter plots using facet_wrap

ggplot(df, aes(assists, points)) +

geom_point() +

facet_wrap(.~team, nrow=4)
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As expected, the facets currently bear the simple, original labels: A, B, C, D. While technically

correct, these labels lack descriptive depth. Our next step involves integrating the labeller

argument to replace these generic identifiers with more informative text, enhancing the overall

readability of the plot set.

Implementing Custom Labels and Strip Styling

With the baseline established, we now introduce the customization elements. The core change

involves adding the labeller argument, leveraging as_labeller() to define the mapping from old

levels (A, B, C, D) to the desired new descriptive labels (Team A, Team B, etc.). However, simply

changing the labels is often insufficient; to create a truly professional plot, we typically want to

reposition these labels and remove the distracting grey background that typically accompanies

standard facet strips.

To reposition the labels from the top of the panels to the left side, mimicking traditional row

headers, we set the argument strip.position = 'left' within facet_wrap. While this moves

the strip, the default grey background and the integration with the axes often look clumsy.
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Therefore, we must apply specific styling rules using the theme() function to achieve a clean

integration.

The necessary theme modifications include setting strip.background = element_blank() to

remove the grey background, and setting strip.placement = 'outside'. The

strip.placement = 'outside' parameter is particularly important when repositioning strips, as it

ensures the labels are positioned outside the axis ticks and lines, creating a visual separation that

aligns them neatly with the overall structure of the plot axes, rather than overlapping the plotting

area.

The following example demonstrates how to use the complete syntax, incorporating both the

custom labeller mapping and the necessary theme adjustments to achieve the desired visual

output:

library(ggplot2)

#create multiple scatter plots using facet_wrap with custom facet labels

ggplot(df, aes(assists, points)) +

geom_point() +

facet_wrap(.~team, nrow=4,

strip.position = 'left',

labeller = as_labeller(c(A='team A',

B='team B',

C='team C',

D='team D'))) +

ylab(NULL) +

theme(strip.background = element_blank(),

strip.placement='outside')
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Explanation of Custom Styling Parameters

Achieving a high-quality visualization in ggplot2 often requires attention to detailed theme

modifications, especially concerning facet strips. While labeller handles the text content,

arguments within the theme() function control the aesthetic presentation, ensuring the labels are

properly integrated into the layout rather than appearing as floating, isolated boxes.

Two primary arguments within theme() are instrumental in cleaning up the relocated facet strips:

The strip.background argument is used to control the background styling of the facet strip

element. By setting strip.background = element_blank(), we effectively remove the default

grey or colored rectangle that typically frames the facet label. This removal is essential when

placing labels on the side, as it makes them appear as simple text headers aligned with the y-axis,

reducing visual clutter and emphasizing the data panels themselves.

The strip.placement argument dictates whether the strip should be placed inside or outside the

axis ticks. When the strip is moved to the left using strip.position = 'left', setting

strip.placement = 'outside' ensures that the label sits along the margin, outside of the

plotting area defined by the axis lines and ticks. This detail is crucial for maintaining the integrity of
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the scale lines and ensuring the labels are read clearly without interfering with the data display.

Furthermore, notice the use of ylab(NULL) in the enhanced code. Since the facet labels are now

positioned vertically on the left and act as de facto row headers, they often convey sufficient

information about the vertical categorization. Setting the y-axis label to NULL removes redundant

labeling, streamlining the visualization and focusing the user's attention on the data patterns within

each panel. This combination of label customization and aesthetic refinement is the hallmark of

professional ggplot2 plots.

Summary and Further Customization Options

In summary, changing facet axis labels in ggplot2 is accomplished primarily through the labeller

argument within facet_wrap() or facet_grid(). For static text replacement, the helper function

as_labeller() provides the most straightforward method, allowing users to define a mapping

between existing factor levels and desired replacement strings. This technique ensures that plots

are immediately intelligible, translating raw data codes into meaningful categories.

While this guide focused on simple text replacement using as_labeller() and aesthetic cleanup

using theme(), ggplot2 offers extensive flexibility for more advanced labelling needs. Users can

utilize other built-in labellers such as label_both (which shows both the variable name and the

level value), label_context, or even write fully customized R functions to implement complex

conditional logic or formatting (e.g., adding line breaks or applying mathematical expressions) to

the facet strips. Understanding the underlying mechanism of the labeller argument opens the door

to virtually unlimited customization possibilities.

The practice demonstrated here--defining the label mapping and then adjusting strip.position

and theme() elements like strip.background and strip.placement--represents a robust

solution for enhancing the clarity and professional appearance of multi-panel visualizations.

Mastering these techniques ensures that your data stories are told with maximum precision and

aesthetic quality.

Further Resources for ggplot2 Customization

If you are interested in exploring other common customization challenges within the ggplot2

ecosystem, the following topics provide excellent avenues for expanding your visualization skills.

These tutorials cover essential tasks ranging from annotation management to advanced theme

manipulation, all contributing to the creation of publication-quality graphics.

To continue enhancing your visualization expertise, consider exploring how to manage axis breaks,

apply custom color palettes, or integrate dynamic elements. Understanding the layer-by-layer
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architecture of ggplot2 is the foundation for solving complex visualization problems in R.

The following tutorials explain how to perform other common tasks in ggplot2:
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