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What	Is	Base64	Actually	Used	For?	Real-World	Examples
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4
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Base64	is	one	of	those	things	developers	encounter	constantly	—	in	data	URLs,	email
attachments,	tokens	and	config	files	—	often	without	a	clear	picture	of	what	it's	for.	It's
frequently	mistaken	for	encryption,	which	it	definitely	isn't.

This	guide	explains	what	Base64	actually	does,	the	real-world	problems	it	solves,	and
the	important	cases	where	you	shouldn't	use	it.
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What	Base64	actually	does

Base64	takes	binary	data	—	an	image,	a	file,	any	bytes	—	and	represents	it	using	only
64	safe	characters	(letters,	digits	and	a	couple	of	symbols).	The	result	is	plain	text	that
can	travel	through	systems	designed	for	text	without	getting	corrupted.	Decoding
reverses	the	process	to	recover	the	original	bytes	exactly.

The	crucial	point:	it's	not	encryption

The	single	most	important	thing	to	understand	is	that	Base64	is	not	encryption	and
offers	no	security	whatsoever.	Anyone	can	decode	Base64	instantly	with	standard
tools.	It's	simply	a	reversible	representation,	like	translating	a	message	into	a	different
alphabet.	Never	use	it	to	‘hide’	sensitive	data.

Why	text-only	channels	need	it
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Many	systems	were	built	to	handle	text	reliably	but	can	mangle	raw	binary.	Email	is	a
classic	example;	so	are	some	data	formats	and	URLs.	If	you	try	to	push	raw	binary
through	them,	bytes	can	get	corrupted.	Base64	solves	this	by	turning	binary	into	safe
text	that	survives	the	journey	intact.

Real	use:	data	URLs

A	common	use	is	the	data	URL,	where	a	small	image	is	embedded	directly	into	HTML
or	CSS	as	Base64	text	instead	of	a	separate	file.	This	can	reduce	the	number	of	network
requests	for	tiny	images	like	icons.	Because	Base64	inflates	size,	it's	best	for	small
assets,	not	large	photos.

Real	use:	email	and	structured	data

Email	attachments	rely	on	Base64	to	send	files	(which	are	binary)	through	an	email
system	built	for	text.	Similarly,	when	you	need	to	include	binary	data	in	a	JSON	payload
or	a	token	—	formats	that	expect	text	—	Base64	lets	you	embed	it	safely.	This	is	why
you'll	often	spot	Base64	inside	API	responses	and	configuration.

When	not	to	use	Base64

Because	Base64	increases	data	size	by	roughly	a	third,	avoid	it	for	large	files	when	you
can	transfer	them	as	raw	binary	instead	—	serving	a	large	image	as	a	normal	file	is
more	efficient	than	embedding	it	as	Base64.	And	never	reach	for	it	as	a	security
measure.	Used	for	the	right	job	—	small	embeds	and	getting	binary	safely	through	text
channels	—	it's	a	simple,	reliable	tool.

Base64:	key	facts	at	a	glance

Base64	is	often	misunderstood,	so	a	quick	summary	of	what	it	is	and	isn't	helps:

Question Answer

What	does	it	do? Represents	binary	data	using	text-safe	characters

Is	it	encryption? No	—	it's	easily	reversible,	provides	no	security

Does	it	compress? No	—	encoded	data	is	actually	larger

Why	use	it? To	move	binary	safely	through	text-only	channels

The	single	most	important	takeaway:	Base64	is	about	compatibility,	not	confidentiality
—	never	rely	on	it	to	protect	anything.

Real-world	uses	of	Base64

Despite	its	simplicity,	Base64	appears	in	many	places:

Embedding	small	images	directly	in	HTML	or	CSS	as	data	URLs.

Sending	attachments	and	binary	data	through	email,	which	is	text-based.

Including	binary	values	inside	JSON	or	other	text	formats.

Encoding	certain	tokens	or	credentials	for	transport	(not	for	secrecy).



When	not	to	reach	for	Base64

Understanding	Base64's	limits	is	as	important	as	knowing	its	uses,	because	misapplying
it	causes	real	problems.	The	most	serious	mistake	is	treating	it	as	a	security	measure:
because	anyone	can	decode	Base64	instantly,	encoding	a	password,	key	or	sensitive
value	with	it	provides	no	protection	whatsoever,	and	mistaking	it	for	encryption	can
lead	to	genuinely	dangerous	decisions.	Another	common	misuse	is	Base64-encoding
large	files,	especially	images,	without	reason;	the	encoding	inflates	the	size	of	the	data
by	roughly	a	third,	so	embedding	big	assets	this	way	wastes	bandwidth	and	can	actually
slow	a	page	down	compared	with	simply	linking	to	the	file.	For	small	assets	a	data	URL
can	be	convenient,	but	the	trade-off	tips	the	wrong	way	as	size	grows.	It's	also
unnecessary	to	Base64-encode	data	that's	already	text	and	travelling	through	channels
that	handle	text	fine,	since	you'd	only	be	making	it	larger	and	less	readable	for	no
benefit.	In	short,	reach	for	Base64	specifically	when	you	need	to	carry	binary	data
through	something	that	expects	text	—	email	bodies,	JSON	fields,	certain	URLs	—	and
skip	it	when	the	goal	is	security	(use	real	encryption),	compression	(use	a	compression
algorithm),	or	efficiency	with	large	binary	files	(transfer	them	as	binary	or	link	to	them).
Keeping	this	simple	rule	in	mind	—	Base64	solves	a	compatibility	problem	and	nothing
else	—	helps	you	use	it	where	it	genuinely	helps	and	avoid	the	surprisingly	common
errors	that	come	from	expecting	it	to	do	jobs	it	was	never	designed	for.

Why	encoded	data	grows	by	about	a	third

A	detail	that	surprises	people	the	first	time	they	notice	it	is	that	Base64-encoded	data	is
always	larger	than	the	original,	and	understanding	why	makes	the	trade-off	clear.	The
encoding	works	by	taking	the	raw	binary	data	in	groups	of	three	bytes	and	representing
each	group	using	four	text	characters	drawn	from	a	safe	alphabet	of	letters,	digits	and	a
couple	of	symbols.	Turning	every	three	bytes	into	four	characters	is	what	guarantees
the	result	uses	only	characters	that	survive	text-only	channels	intact,	but	it	also	means
the	output	is	roughly	one	third	bigger	than	the	input,	since	you	are	spending	four
characters	to	carry	what	three	bytes	held.	When	the	original	data	does	not	divide	evenly
into	groups	of	three,	short	padding	is	added,	which	is	where	the	trailing	equals	signs
you	sometimes	see	at	the	end	of	Base64	strings	come	from.	This	size	increase	is	not	a
flaw	but	the	price	of	the	compatibility	Base64	provides,	and	it	is	exactly	why	encoding
large	files	this	way	is	wasteful:	the	bigger	the	data,	the	more	that	extra	third	costs	in
storage	and	bandwidth.	For	small	pieces	of	data	the	overhead	is	trivial	and	well	worth
the	convenience	of	being	able	to	embed	binary	safely	inside	text,	but	for	anything
sizeable	it	is	a	strong	reason	to	transfer	the	data	as	raw	binary	instead.	Knowing	the
mechanism	—	three	bytes	in,	four	characters	out	—	lets	you	predict	the	roughly	one-
third	growth	in	advance	and	decide	sensibly	whether	Base64	is	the	right	choice	for	a
given	job.
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Summary

Base64	is	an	encoding	that	represents	binary	data	using	only	a	safe	set	of	text
characters.	It's	not	encryption	—	it	provides	no	security.	Its	real	purpose	is	to	move
binary	data	through	channels	that	only	reliably	handle	text,	such	as	embedding	images
in	HTML/CSS,	attaching	files	to	email,	and	putting	binary	values	in	JSON	or	tokens.	It
increases	size	by	about	a	third,	so	use	it	only	when	needed.

Key	Takeaways

Base64	encodes	binary	data	into	a	safe	subset	of	text	characters.

It	is	NOT	encryption	and	provides	no	security	—	anyone	can	decode	it.

Its	purpose	is	moving	binary	data	through	text-only	channels	safely.

Common	uses:	data	URLs	(embedded	images),	email	attachments,	binary	in

JSON/tokens.

It	increases	data	size	by	roughly	33%,	so	avoid	it	for	large	files	when	alternatives

exist.

Frequently	Asked	Questions

Is	Base64	a	form	of	encryption?

No.	Base64	is	encoding,	not	encryption.	It	provides	zero	security	because	anyone	can
decode	it	instantly.	Never	use	it	to	protect	sensitive	information.

Why	does	Base64	make	data	bigger?

Because	it	represents	every	three	bytes	of	binary	using	four	text	characters,	it
increases	size	by	roughly	33%.	That	overhead	is	the	trade-off	for	making	binary	safe	to
send	through	text-only	channels.

Should	I	embed	images	as	Base64?

It	can	help	for	very	small	images	(like	icons)	by	reducing	network	requests,	but	for
larger	images	it's	usually	better	to	serve	them	as	normal	files	because	Base64	inflates
their	size.
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