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How to Convert Excel Date Format to Proper Date in R

Understanding Excel Date Storage in R

When working with data imported from Excel into the statistical environment of R, users frequently
encounter a critical data type mismatch: dates. While humans interpret dates visually (e.g.,
2024-01-15), Excel stores these dates internally as unique numerical values, known technically as
serial dates. This numerical representation signifies the number of days elapsed since a specific
starting reference point, or epoch. Consequently, when data is read into R using standard import
functions, these date fields are often interpreted simply as generic numeric vectors rather than
specialized date objects. This fundamental difference requires explicit conversion steps to ensure
accurate temporal analysis, filtering, and visualization within R.

The standard Excel dating system, particularly the Windows version, uses January 1, 1900, as day
number 1. However, due to a historic bug (inherited from Lotus 1-2-3) where the year 1900 was
incorrectly treated as a leap year, the effective numerical count begins from a slightly different point
for practical conversion purposes. When dealing with Excel serial numbers that represent a date
without a time component, the conversion relies heavily on identifying this true starting point. If this
origin is incorrectly specified, all subsequent date calculations will be offset by the corresponding
number of days, leading to significant analytical errors. Mastering this conversion process is
paramount for anyone integrating business or survey data maintained in spreadsheets into
powerful R workflows.

The Challenge of Date Handling in R

The primary challenge lies in bridging the gap between Excel's proprietary numerical date system
and R's robust, but demanding, date classes. R uses the dedicated as.Date() function, which is
designed to convert numeric inputs into objects of class Dat e. Crucially, the as.Date() function
requires an explicit ori gi n argument. This ori gi n argument tells R which reference date
corresponds to the numerical value zero (or the start of the counting sequence) in the input data.
For data derived from modern Excel files, this origin argument must nearly always be set to
"1899-12-30". This specific date accounts for the Excel epoch start of 1/1/1900, adjusted for the
fact that Excel counts 1/1/1900 as day 1, and also corrects for the aforementioned leap year error

concerning 1900.

While the conversion seems straightforward, errors often arise when practitioners fail to use the
correct origin or when they confuse date serialization (whole numbers representing days) with
datetime serialization (decimal numbers representing days and fractional days). A common pitfall
occurs when datasets might have been created or manipulated across different spreadsheet
software (e.g., Mac Excel, which historically used a different origin of 1904-01-01). Therefore,
before initiating any conversion in R, analysts must confirm the exact numerical dating system
used by the source spreadsheet. Without this critical piece of metadata, the resulting date objects
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in R will be inaccurate, rendering time-series analysis or chronological sorting unreliable.

Solution Overview: Utilizing Base R and External Packages

To successfully convert these numerical Excel representations into usable date and datetime
objects in R, data practitioners typically rely on two reliable approaches. The first approach
leverages the core functionality built into R: the as.Date() function, which provides a light-weight
and dependency-free method suitable for simple date fields. The second approach utilizes

specialized external packages, such as the openxisx package, which offer convenience functions
specifically designed to handle the complexities of Excel's date and time formats simultaneously,
often streamlining the process and reducing the risk of manual origin misspecification.

You can use the following methods to convert Excel dates that are formatted as numbers into

proper dates in R:

Method 1: Converting to Proper Date using Base R's as.Date()

The most direct method utilizes the foundational R function, as.Date(), which is highly efficient for
converting integer or numeric vectors representing pure dates. This method is crucial when the
imported Excel column contains only the date component (i.e., the time is zero or omitted). The
primary requirement for this method is specifying the correct ori gi n. As discussed, for standard

Excel files generated on Windows, this origin argument must be precisely set to the string
"1899- 12- 30". This date serves as the effective zero point, allowing R to correctly calculate the
date by adding the numerical serial value to this baseline.

df$date <- as.Date(df$date, origin = "1899-12-30")

This approach provides maximal control and minimizes external package dependencies, making it
an excellent choice for scripting environments or when performance optimization is necessary.
Ensure that the column targeted for conversion (df $dat e in the example above) contains only
integer or numeric values representing days, and not fractional values which would indicate a time
component. Using as.Date() on datetime serial numbers will truncate the time data, only preserving
the day component.

Method 2: Converting to Proper Datetime using the openxlIsx package

For scenarios where the Excel data includes both date and time components (often represented as
decimal serial numbers, where the fractional part denotes the time), relying solely on base R can
be complex. The specialized function convert ToDat eTi me() provided by the openxIsx package

offers a cleaner and more robust solution. This package is designed specifically for reading,
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writing, and manipulating Excel files and intelligently handles the conversion between Excel's serial
datetime format and R's POSI Xct format, which is standard for handling date and time
combinations.

library(openxlIsx)

df$datetime <- convertToDateTime(df$datetime)

The core advantage of using convert ToDat eTi me() is that it abstracts away the need for the user
to manually define the ori gi n. The function internally recognizes the conventional Excel date
epoch ("1899-12-30") and performs the fractional arithmetic necessary to yield a precise datetime
object. This significantly simplifies the code and reduces the likelihood of error, especially when
dealing with large datasets or mixed data types from Excel workbooks. For robust data pipelines,
using specialized packages like openxlsx package is highly recommended.

lllustrative Examples Using Sample Data

The following examples demonstrate both conversion methods in practice, utilizing a hypothetical
Excel file named sales_data.xlsx. This file contains three columns: a pure date column (dat e), a
datetime column (dat et i ne), and a sales metric (sal es). Note how the date and datetime columns
are initially read into R as numeric values, reflecting their underlying Excel serial date format:
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A A B C D E F
1 date datetime sales

2 44563.00 44563.18 14
3 44566.00 44566.51 19
4 44635.00 44635.65 22
5 44670.00 44670.41 29
6 44706.00 44706.44 24
7 44716.00 44716.43 25
8 44761.00 44761.05 25
9 44782.00 44782.09 30
10 44864.00 44864.19 35
11 44919.00 44919.89 28
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Practical Application: Example 1 (Date Conversion using as.Date())

This detailed example shows the step-by-step process of importing the data and applying the base
R as.Date() function to transform the numeric dat e column into a proper R date object. We must
first load the necessary package for reading Excel files, typically the readxl package, and then

explicitly set the origin argument to " 1899- 12- 30" for accurate conversion.

We begin by importing the data frame and viewing the initial structure, where both date and
datetime columns are displayed as raw numbers. The subsequent transformation highlights the
immediate change in data type and format, confirming the successful application of the conversion
logic using the critical ori gi n parameter.

library(readxl)

#import Excel file into R as data frame using the readx| package
df <- read_excel("C:UsershobDocumentssales_data.xIsx")
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#view data frame structure and initial raw numeric date values
df

# A tibble: 10 x 3
date datetime sales

1 44563 44563. 14
2 44566 44567. 19
3 44635 44636. 22
4 44670 44670. 29
544706 44706. 24
6 44716 44716. 25
7 44761 44761. 25
8 44782 44782. 30
9 44864 44864. 35
10 44919 44920. 28

#convert Excel number format to proper R date using base R's as.Date()
df$date <- as.Date(df$date, origin = "1899-12-30")

#view updated data frame; observe the transformation of the 'date’ column
df

# A tibble: 10 x 3
date datetime sales

1 2022-01-02 44563. 14
2 2022-01-05 44567. 19
3 2022-03-15 44636. 22
4 2022-04-19 44670. 29
5 2022-05-25 44706. 24
6 2022-06-04 44716. 25
7 2022-07-19 44761. 25
8 2022-08-09 44782. 30
9 2022-10-30 44864. 35
10 2022-12-24 44920. 28

Upon reviewing the output, it is clear that the values in the date column have been successfully
transformed from the numeric serial date format (e.g., 44563) into a standard, readable R date
format (e.g., 2022-01-02). This verification step is crucial after any data manipulation to ensure
chronological integrity and readiness for analysis. The key takeaway here is the absolute necessity

PSYCHOLOGICAL SCALES scales.arabpsychology.com



https://en.wikipedia.org/wiki/Serial_date
https://scales.arabpsychology.com/?p=99433
https://scales.arabpsychology.com
https://scales.arabpsychology.com

How to Convert Excel Date Format to Proper Date in R

of the origin = "1899-12-30" parameter when utilizing base R functions for Excel date
conversions.

Practical Application: Example 2 (Datetime Conversion using openxIsx's

conver t ToDat eTi me() )

When high precision, including the time component, is required, the convert ToDat eTi me()
function is the preferred tool. This example demonstrates how to convert the numeric values in the
dat et i me column, which include fractional parts representing hours, minutes, and seconds, into a
proper R datetime object (POSI Xct ). This process requires loading both the readx| package for

data import and the openxlIsx package for the conversion utility.

The benefit of convert ToDat eTi ne() is its seamless handling of the complex arithmetic involved
in converting the decimal Excel serial number into a timestamp. Unlike the base R method, there is
no need to manually supply the origin argument, making the script cleaner and less prone to user

error related to epoch definition. This method ensures that all temporal information, down to the
second, is accurately preserved during the transition from the Excel environment to R.

library(readxl)
library(openxlIsx)

#import Excel file into R as data frame
df <- read_excel("C:UsershobDocumentssales_data.xIsx")

#view data frame structure and initial raw numeric datetime values
df

# A tibble: 10 x 3
date datetime sales

1 44563 44563. 14
2 44566 44567. 19
3 44635 44636. 22
4 44670 44670. 29
544706 44706. 24
6 44716 44716. 25
7 44761 44761. 25
844782 44782. 30
9 44864 44864. 35
10 44919 44920. 28
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#convert Excel datetime to proper POSIXct datetime in R
df$datetime <- convertToDateTime(df$datetime)

#view updated data frame; observe the transformation of the 'datetime’ column
df

# A tibble: 10 x 3
date datetime sales

1 44563 2022-01-02 04:14:00 14
2 44566 2022-01-05 12:15:00 19
3 44635 2022-03-15 15:34:00 22
4 44670 2022-04-19 09:45:00 29
544706 2022-05-25 10:30:00 24
6 44716 2022-06-04 10:15:00 25
7 44761 2022-07-19 01:13:00 25
8 44782 2022-08-09 02:15:00 30
9 44864 2022-10-30 04:34:00 35
10 44919 2022-12-24 21:23:00 28

As demonstrated by the output, the values in the datetime column are now fully formatted as
proper R datetime objects, including the specific time component (e.g., 2022-01-02 04:14:00). This
confirms that convert ToDat eTi me() successfully interpreted the fractional components of the
Excel serial number and accurately mapped them onto the R timestamp standard, ensuring that
precise chronological events are maintained for downstream analysis.

Alternative Approach: Using convert ToDat e()

While convert ToDat eTi me() handles timestamps, the openxlsx package also provides a

dedicated function for converting purely numeric date serials: convert ToDat e() . This function
operates similarly to convert ToDat eTi me() but ensures the output is strictly of class Dat e, without
any time component. This can be beneficial for consistency when dealing with mixed Excel imports
where some columns might be recognized as date serials and others as datetime serials, but the
analyst only requires the day component for analysis.

The primary advantage of using convert ToDat e() over the base R as.Date() function is, once
again, the automatic handling of the Excel origin. By eliminating the necessity of defining the
origin = "1899-12-30" parameter, the code becomes less verbose and less susceptible to the
specific origin error that plagues base R conversions when working with data originating from
different operating systems or spreadsheet standards.
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Note: You can also use the convertToDate() function from the openxlsx package to convert a

numeric date to a proper date in R.
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