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INTRODUCTION
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You know Excel. Now you need Python.

Automate Excel with Python is for anyone who loves Excel but needs more power and the ability to automate tasks. Instead of teaching all the basics of programming, this book helps Excel users boost—not replace—their spreadsheets with some startup Python tools.

Designed as a language for nonprogrammers, Python is the ideal supplement because you can use virtual spreadsheets called dataframes to expand Excel’s power and automate work you’re already doing. Python can also integrate easily into current processes since it’s simple to import and export data between it and Excel.

I offer this book to help save you time performing your daily tasks by creating Excel-to-Python-to-Excel workflows that maintain the same input and output files, but automate the manual tasks between. If you manage to save just 10 minutes a day, this translates to saving five business days over the course of a year! In fact, I hope you’re already facing a challenge in your daily workflow, because that’s a terrific incentive to jump right in and solve it using these tools. You can then reinvest those efficiency gains into learning more about how Python can help you solve other problems.




Why This Book?


The market offers many fine “Python for beginners” books. This particular book is for you if you’ve felt or thought any of the following:

Afraid of coding


	I want to learn to swim but don’t want to leave the shallow end too soon.

	I don’t want to become a coder; I just need some programming skills.



Constrained by Excel


	I want to keep Excel, but my files are getting too big and my spreadsheets keep crashing.

	I need something more powerful to automate what I already do in Excel.

	I don’t fear coding; I just don’t want to waste my Excel equity.



Too busy to learn a lot of new tricks


	I have no time to study, but I need to boost my efficiency, and quick!

	I need just enough programming tools to get me started.

	I just want to survive.



If you’ve had these or similar thoughts, we have something in common. You, too, are an Excel pro, someone who has mastered spreadsheets and perhaps taken them as far as they can go to do your job. You’re also a Python novice, someone who may have never learned any programming but are interested in how Python can make you more efficient. I wrote this book to help fellow Excel pros through their first year as Python novices because I felt the same way when learning to work in this exciting language.

Automate Excel with Python differs from other Python books on the market in several ways. For example, I avoid tech speak—what I call “Boolean talk”—the kind of detailed discussions at the heart of real programming that either fly over my head or bore me to tears. While Boolean variables are important and I do cover them here, I have never understood why we can’t just call them “true/false variables,” which is immediately understandable and saves a syllable. When I was starting my transition to using Python with Excel, Boolean talk clouded my searches for answers to the simplest “how do I?” questions.

The following table summarizes some other ways this book differs from the typical resources for Python beginners.









	Typical websites and books . . .

	This book . . .






	Aim to help the reader become a programmer and perhaps start a new career in coding.

	Is written for people who like their current jobs but need help doing them better.




	Are written by expert programmers who have forgotten all the baby steps they had to take at the start of their own learning curves.

	Was created by an Excel pro who became a Python novice and recorded all the baby steps as he took them. I’ve tried to capture that feeling of learning how to ride a bike so that I can help others do the same.




	Include overly complicated examples with too many rows or columns that combine more than one concept.

	Includes short, concise examples with just two or three columns and rows that generally focus on one concept at a time.




	Condense code so much that novices don’t know where to begin.

	Makes code listings as simple, clear, and explicit as possible to help Python novices get rolling. They can tone up their elegance later!









Why Python?


Python is not your only choice, but it worked for me, and I hope it works  for you.

An Excel pro might prefer to learn Visual Basic (VB) to stay within the Microsoft space rather than venture into unfamiliar territory. That makes total sense, but I, and many others like me, never could learn to use VB. I tried it several times, and I simply couldn’t get over the hump to start solving problems. Not only that, but my professional coding friends at work didn’t use VB and seemed to almost look down on it. They kept recommending Python. When my basic Excel skills were no longer adequate, I had to make a decision: try to surmount whatever was blocking my VB progress, or take a chance and invest in the cooler-sounding Python. I took to Python like a fish to water.

Python’s ease of use is no accident. In 1991, Guido van Rossum released the language for his nonprogrammer friends who needed something powerful to manage huge datasets. Like Excel, Python is as user-friendly as possible. Its approachable nature is evident even in its name: van Rossum named the language in honor of the classic British comedy troupe Monty Python.

While Excel tends to be an all-in-one solution for which users pay Microsoft, Python is an open source platform; this means that it’s free to use thanks to a community of users and developers who contribute ideas and features to it. Python is also an object-oriented language, meaning it natively supports a variety of different data containers known as objects and helps link them together to accomplish certain tasks. For example, simple strings of text represent one type of object, and integers an entirely different object type, yet Python allows them to work seamlessly together.

Beyond this powerful native functionality, Python also hosts a wide array of add-on modules that you can import to perform special operations. Such modules support non-native object types to provide more focused, detailed solutions, such as working with Excel files and performing numerical operations. For the Excel pro, the most important such module is pandas, a Python data analysis library that will play a central role in this book. Invented a few decades after Python’s creation, the pandas module really helps Python come alive because it can replicate Excel in almost every way.




How This Book Is Organized


I organized this book to help Excel pros get things done during their first year of learning to use Python. Rather than explaining every detail of why Python works the way it works, I provide multiple examples with the aim of helping you start solving problems right away.

This book’s organization is based on some pretty big assumptions:


	I assume that you have bought (or were given) this book to solve a particular problem.

	Thus, I further assume that you are not going to read this book from start to finish, nor read it for pleasure, so you need an easy way to find solutions to your problems. I hope you’ll be able to ask your question, flip to the table of contents or index, and find an answer there.

	Finally, I assume that you want to keep using Excel but add Python to your workflow process to either automate what you already do or do things that you can’t satisfactorily do in Excel. To this end, this book explains how to keep your spreadsheets as source files, replicate or automate the Excel steps using Python, and then save and format the output right back into an Excel file.



In contrast to many programming books that introduce a few basic concepts and then build on them to teach increasingly sophisticated techniques, this beginner’s guide is like a cookbook to use when you need a specific recipe. Throughout the book, I’ve provided simple, discrete examples intended to serve you on a stand-alone basis. I also introduce Python methods, functions, and related techniques in their “natural settings” in these examples. I generally start with the simplest form of the method, then provide the full version (if one exists) and explore any customizations that might be relevant to a Python novice. Rather than quickly introducing a method and moving on, I try to present different applications to help you get your bearings. Code annotations such as ➊ and ➋ will help identify specific areas of interest in the longer examples.


Finally, I reiterate important points to reinforce key concepts for beginners. This way, if you are working with Python for the first time, you can quickly solve your immediate problem even if it appears somewhere between pages 211 and 225, for example, and you haven’t had the chance or the need to read every page to get there.

The book is organized into three parts, consisting of 12 chapters, three appendixes, and a Python Quick Reference.

Part I: From Spreadsheets to Dataframes introduces Python and builds a foundation of using dataframes to organize and manipulate data. Excel pros will immediately recognize many of the concepts and find the techniques similar to working with spreadsheets.


	Chapter 1: Getting Started with Python In this chapter, you’ll learn how to download Python and explore two working environments for using it: IDLE and Spyder.

	Chapter 2: Displaying Data and Understanding Data Types Now you’ll get your feet wet with Python, exploring the simple print() function to learn about functions and methods in general, how they relate to data types, and how you can use parameters to unlock their full capabilities. You’ll also read about some common pitfalls Python novices encounter.

	Chapter 3: Creating and Manipulating Dataframes and Lists In this chapter, you’ll replicate Excel tables in Python using the powerful pandas module. You’ll create dataframe objects; learn how they differ from list objects; and practice basic data manipulation techniques, such as counting rows and columns, removing duplicate items, and joining lists or dataframes together.

	Chapter 4: Adding, Modifying, and Calculating Column Data This chapter lets you flex your Python muscles, teaching you how to create, modify, and manipulate dataframe columns. You’ll start with basic column operations and progress to more complex tasks like applying mathematical operations, loops, and conditional statements to create new columns and transform your data.

	Chapter 5: Accessing and Transforming Individual Cell Values Python allows you to use data from individual cells just like in Excel. In this chapter, you’ll learn how to pull and replace cell values, survey different data types, and input data during script execution. You’ll also learn about indexing and slicing, the Python techniques for accessing and extracting specific ranges or elements from your data.

	Chapter 6: Filtering and Displaying Dataframes Now you’re ready to explore the full power of virtual spreadsheets. This chapter explains how to use the dataframe’s index, the “spine” that holds the dataframe together, to select or exclude records. You’ll learn how to use logical arguments to subset large dataframes (that is, transform them into smaller dataframes based on some variable), as well as how to control their display in Spyder.




Part II: Tools to Replicate Excel Functionality covers special tools that may be more challenging to Excel pros because Microsoft does this kind of work behind the scenes (one reason why Excel became so popular in the first place).


	Chapter 7: Counting and Summing Values In this chapter’s exercises, you’ll perform more advanced data analysis using the value_counts(), crosstab(), and pivot_table() methods; generate answers as counts and percentages; and mix and match tables for effective reporting.

	Chapter 8: Merging Dataframes This chapter will help you replicate one of Excel’s most popular functions, VLOOKUP, with the merge() method, which you’ll use to combine data from different dataframes based on matching values. You’ll learn both the basic usage with default settings and advanced merge operations, including how to handle different types of joins and avoid common pitfalls with duplicate data.

	Chapter 9: Formatting and Calculating Dates and Times The datetime objects you meet in this chapter will help you work efficiently with dates and times, express them with special codes called directives, and use math to calculate durations.



Part III: Workflow Techniques combines concepts and techniques from the previous chapters to help you replicate and automate your current Excel-based workflows using Python—the reason you have this book in the first place!


	Chapter 10: Reading Excel Files into Dataframes This chapter walks you through using Python’s workhorse read_excel() method to import Excel file data into dataframes. You’ll see how to use escape characters to properly handle pathnames and directory locations, whether your files are stored locally or on network drives.

	Chapter 11: Saving Dataframes to Excel In this chapter, you’ll learn to use the to_excel() method to export dataframes to Excel. You’ll learn how to apply basic Excel file formatting using writer and workbook objects and progress to more advanced formatting using the OpenPyXL module. The chapter also covers converting dataframes to HTML and sending them via email.

	Chapter 12: There and Back Again: An Excel–Python–Excel Workflow This final chapter will pull all your new skills together to automate tasks you already do every day using an Excel–Python–Excel workflow for a fictional veterinary office. You’ll start with the usual Excel input file, use Python to replace your formulas and automate manual formatting steps, and then export the results back to an Excel file for easy distribution.




Three appendixes cover tips and tools that don’t fit neatly into a particular chapter but will nevertheless be helpful to you in your data-wrangling efforts.


	Appendix A: Working with Folders, Files, and Pathnames This appendix describes how to replicate in Python the file management operations that happen behind the scenes in Microsoft File Explorer, such as creating or changing directories, copying files, and listing a folder’s contents.

	Appendix B: Cleaning Up a Messy Spreadsheet In this appendix, you’ll combine the techniques you’ve learned in this book to import a source Excel file into a dataframe and convert the messy result into something that looks and feels like an Excel pro would expect.

	Appendix C: The Ducks Module This appendix breaks down the user-defined functions from the custom Ducks module you used throughout Chapter 12 to modernize the vet’s workflow.



Last, the tables in the Python Quick Reference at the back of the book will help you find Python solutions at a glance for the more common spreadsheet tasks you’ve seen throughout this book.




Dataframes, Your New Best Friends


Python hosts a galaxy of add-on modules that provide specific superpowers beyond the language’s native functionality. As noted previously, throughout the book you’ll be using pandas, a module that supplies virtual spreadsheet objects known as dataframes. Using dataframes, Excel users can easily visualize and manipulate data and replicate Excel operations more efficiently. Figure 1 shows an example of a simple dataframe in which data is organized into columns and rows—a format that will be instantly recognizable to Excel users.


[image: A dataframe with two columns labeled Type and Name, and three rows labeled 0 to 2, with entries for two dogs named Bounce and Holly and one cat named Ronnie.]

Figure 1: A simple dataframe with two columns and three rows. The numbers on the left are called the index.



With that, we’re ready to begin. Write the word dataframes on a Post-it note, stick it on your forehead, and keep reading!







PART IFROM SPREADSHEETS TO DATAFRAMES
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1GETTING STARTED WITH PYTHON
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Before you can begin coding in Python, you’ll need to install it and select an integrated development environment (IDE), a workspace where you’ll write and run your Python code. If you don’t have an experienced Python user handy to answer your questions and provide advice, the dozens of available options can feel overwhelming. But fear not—this chapter introduces two beginner-friendly IDEs that will get you up and running quickly: IDLE and Spyder.

Most of the book’s simpler examples will use the IDLE environment, whereas the more complex ones will use Spyder, which has a very approachable user interface. We’ll go over both in more detail shortly, but you have a couple of other technical decisions to make first.




Technical Considerations for Working with Python


First things first: You’ll need to understand what Python is, and then you’ll need to determine how you want to access Python on your system and which working environment you’ll code in.



Python Version


As noted in the Introduction, Python is an object-oriented programming language whose native functionality you can extend using its associated libraries and modules. Like any language, Python is released by version number. Although versioning may sit at the bottom of your list of concerns, I encountered challenges with versions early in my learning curve. They can be exasperating! Sometimes answers online were written for earlier versions that were no longer supported. This book is based on the latest version of Python at the time of writing (late 2025) and should work with Python 3.11 and newer, but there are likely methods or techniques shown here that have already been deprecated (that is, marked as obsolete and removed) in versions released since publication.

Python, along with its associated modules and libraries, constantly evolves. Certain methods can disappear or no longer operate the same way, sometimes with what feels like little warning. For example, when I first learned Python, the pandas module offered a version of the append() method to concatenate, or link together, dataframes. I ranked this pandas method among my favorites and was shocked when one pandas version dropped it. (Fortunately, the Python append() method still works for list objects.) Sometimes you get a heads-up about a method’s impending demise in a deprecation warning and the method will work only until the next upgrade, but continued use is frowned upon. As a best practice, you should learn the recommended alternative and use that as your standard. Be sure to update your Python version regularly and fix your code incrementally to keep up with progress.




Distribution Platform


You can access Python in various ways, but I recommend staring by downloading the online distribution platform Anaconda, which allows you to load and launch different IDEs. When launching an IDE, Anaconda includes Python and the automatic ability to import the most common modules so it’s an all-in-one packaging service of sorts. As with all things Python, there is a community to guide you here. To download Anaconda, follow the instructions for your operating system and hardware at https://www.anaconda.com/download.




Integrated Development Environment


As noted previously, numerous IDEs are available, many of them created by the Python community. Python’s default IDE is called Integrated Development and Learning Environment (IDLE). Spyder is a more sophisticated IDE that you can launch through Anaconda. You may find other IDEs more suitable to your style, but this book both recommends and uses IDLE and Spyder. (IDLE also has a Monty Python connection, as an homage to the comedy troupe’s Eric Idle.)




NOTE


In our rapidly changing tech landscape, tools like Microsoft’s Python in Excel and Anthropic’s Claude in Excel now inject enormous code-generating capacity within the traditional workbook space. These tools can help with both simple and complex tasks. While I will rely on other books and resources to explain how to use these tools, the Python skills that I cover will help you both understand and maximize the scripts  and code they generate.




In the rest of this chapter, we’ll take a closer look at IDLE and Spyder.





The IDLE Shell: A Simple Interface


As a Python novice, you’ll most likely write your first code in the IDLE shell. When you install Anaconda, IDLE is automatically installed as well; simply type IDLE or IDLE.exe (depending on your computer) into your operating system’s search window to open it.

Working in the IDLE shell is quite simple: You enter code in the line with the >>> characters (the prompt) and press enter to execute it. The output of your code (if applicable) will appear in the following row, as shown in Figure 1-1, which demonstrates the easiest possible Python function, print(), to tell Python to display Hello, world! onscreen.


[image: A screenshot of the IDLE Editor showing how input appears to the right of the prompt arrows and output appears below the input.]

Figure 1-1: IDLE is an easily accessible editor that’s ideal for single-line commands or simple scripts.



The following example replicates Figure 1-1 to show you how IDLE code will appear throughout this book:

>>> print('Hello, world!')
    Hello, world!

After the >>> prompt, the input you type appears in bold, and the output of the code is displayed on the line below. Continued input lines are preceded by an ellipsis (...) to reinforce that they’re still part of a single command or code block. I’ll discuss the print() function in full in Chapter 2 and use it to demonstrate many basics about learning Python.

Learning to code means learning to identify and fix errors in your code, a practice commonly known as debugging. As will be demonstrated in Chapter 2, IDLE generates error messages if a line of code does not work. If you are lucky, the error message will make immediate sense, or you can always copy/paste it into a web search or AI prompt to ask for potential explanations.

Using the IDLE shell is a double-edged sword. On one hand, it’s incredibly easy to use for a beginner. On the other, entering multiple lines of code can become unwieldy, and it can be hard to view the output between the input lines. For these reasons, I advise starting with the IDLE shell to get the basics down, but then switching to something more robust where you can write Python scripts (and have the option to save them to a file) and then run them. While IDLE offers such an editor, I highly recommend the Spyder environment.




Spyder: A More Robust Working Environment


Among Anaconda’s offerings, I credit the open source (that is, freely accessible and modifiable) Spyder IDE for helping me finally learn how to code. It’s fairly easy for novices to use but also provides space in which to grow. As a lifelong Excel user, I appreciate the “full-service” feeling of the Spyder environment in contrast to the no-frills, “computer lab” style of the IDLE editor. My mentors recommended Spyder, and I have yet to be dissatisfied. This book is based on Spyder 5.4.3, but the output you see should be similar for versions released since then. While I’ll use IDLE shell formatting to demonstrate simple examples in this book, I’ll use Spyder screenshots for more complex scripts.

To launch Spyder, open Anaconda, scroll through the available choices, and double-click the Spyder icon. Anaconda bundles Python and other tools with Spyder, so you will be ready to code.

What I love about Spyder is that it displays several panes with different information that really helps you learn Python. Spyder is highly configurable, so you can change the layout of these panes to match the book’s screenshots or customize it to your own preferences.

For the Python novice, the two most important panes are the following:


	The Editor pane You write your code in the Editor, which appears on the left by default. The Editor pane also displays debugging tips while you’re writing, so you can correct any errors before executing your code.

	The Console pane After the code executes, the results are shown in the Console, which appears by default in the lower right. If everything works as planned, you’ll see the output you expect. If there’s a problem, however, the Console pane displays an error message along with the line number in your script where the error occurred, as well as a hyperlink that will take you directly to that line, which really helps with debugging longer scripts.




I prefer setting the Editor and Console panes side by side so I can easily relate the code to its output, as shown in Figure 1-2.


[image: A screenshot of Spyder’s two primary panes: the Editor pane is on the left and the Console pane is on the right.]

Figure 1-2: The Spyder IDE shows your code input in the Editor pane (left) and its output in the Console pane (right).



Figure 1-3 shows some basic features of the Editor pane:


	To save a script, go to File ▸ Save As and enter your desired filename.

	The script’s filename is displayed in the Editor tab (you can have more than one script open at a time; Spyder will show one tab per script).

	You enter your code in the workspace area.

	To configure the layout to your preferences, use the View menu to hide panes you’re not interested in or choose from preconfigured layouts such as the side-by-side Horizontal split (the setting for this book’s screenshots) or Vertical split.

	When you want to run or execute your script, you’ll click the Run File button (the green right-facing triangle) in the ribbon at the top of the screen.




[image: A screenshot of the Spyder Editor pane, highlighting the File menu and the View menu, an active tab for a script, the workspace, and the Run File button.]

Figure 1-3: A closer look at the Spyder Editor pane



You’ll see these and other features throughout the book, but for a complete guide to navigating the Spyder environment, see the documentation at https://docs.spyder-ide.org/current/index.html.





IMPORTING MODULES


Both IDLE and Spyder will support native Python functions such as the print() function to be covered in Chapter 2. If you want to go beyond such native functionality and use a module, however, you will need to import it into your script, which will be discussed in Chapter 3.






Summary


In this chapter, you’ve gotten up and running in your preferred Python environment so that you can start hands-on learning. The chapter has answered the following key questions about accessing Python and selecting the most useful working environment for your needs:

What’s the difference between Python and working environments like IDLE and Spyder?


Python is the programming language itself, and IDLE and Spyder are two of the multiple integrated development environments, or IDEs, that you can use to write and execute Python scripts. You can download the Anaconda distribution platform to access both IDLE and Spyder; Anaconda packages Python with both IDEs.



Does it matter which version of Python I use?


It’s best to keep your version up to date. Future versions of Python may not support code written in earlier ones.



What is the best way to access the IDEs?


IDLE is included with Python by default, and you launch Spyder through the Anaconda distribution platform.



For whom is the IDLE editor named?


IDLE stands for Integrated Development and Learning Environment, but its name can also be considered a tribute to Eric Idle of Monty Python fame.




What’s the difference between IDLE and Spyder?


In IDLE, output appears immediately below the input code. In Spyder, the input and output are shown side by side in two panes: the Editor and the Console. IDLE is a good place to start for simple code, but Spyder is recommended for more complex scripts.



How can we summarize this book’s recommended strategy for a beginner to learn and use Python?


Download the Anaconda distribution from your machine. Launch the Spyder working environment from Anaconda; Anaconda bundles Python with Spyder during this process. Use Spyder to write and save scripts. Inside each script, you can import any additional modules like pandas.



Now that you have a way to write and execute Python code, whether that’s IDLE or Spyder, you’re ready to start digging into the language a bit more. In the next chapter, we’ll take a deeper dive into the print() function, which is a great introduction to working with Python
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