
small scale tech



our modern era















Is technology good or bad?



–Melvin Kranzberg

“Technology is neither good nor 
bad; nor is it neutral.” 











–Albert Einstein

“The unleashed power of the atom 
bomb has changed everything except 
our modes of thinking, and thus we 

drift toward unparalleled 
catastrophes.” 



–Martin Luther King, Jr.

“We have guided missiles 
and misguided men.” 



–Paul Goodman

“In spite of the fantasies of hippies, we 
are certainly going to continue to live 
in a technological world. The question 
is a different one: is that workable?” 



theoretical frameworks





village industry



Mahatma Gandhi, “Harijan” (1936)

Industrialization	on	a	mass	scale	will	necessarily	lead	to	passive	or	
active	exploitation	of	the	villagers	as	the	problems	of	competition	
and	marketing	come	in.	Therefore	we	have	to	concentrate	on	the	
village	being	self-contained,	manufacturing	mainly	for	use.	
Provided	this	character	of	the	village	industry	is	maintained,	there	
would	be	no	objection	to	villagers	using	even	the	modern	machines	
and	tools	that	they	can	make	and	can	afford	to	use.	Only	they	
should	not	be	used	as	a	means	of	exploitation	of	others.





authoritarian and 
democratic technics



Lewis Mumford, “Authoritarian and Democratic Technics” (1964)

“My	thesis,	to	put	it	bluntly,	is	that	from	late	neolithic	times	in	the	
Near	East,	right	down	to	our	own	day,	two	technologies	have	
recurrently	existed	side	by	side:	one	authoritarian,	the	other	
democratic,	the	first	system-centered,	immensely	powerful,	but	
inherently	unstable,	the	other	man-centered,	relatively	weak,	but	
resourceful	and	durable.”	



Lewis Mumford, “Authoritarian and Democratic Technics” (1964)

What	I	would	call	democratic	technics	is	the	small	scale	method	
of	production,	resting	mainly	on	human	skill	and	animal	energy,	
but	always,	even	when	employing	machines,	remaining	under	the	
active	direction	of	the	craftsman	or	the	farmer.		This	technology	
had	limited	horizons	of	achievement,	but,	just	because	of	its	wide	
diffusion	and	its	modest	demands,	it	had	great	powers	of	
adaptation	and	recuperation.



Lewis Mumford, “Authoritarian and Democratic Technics” (1964)

Like	the	earliest	form	of	authoritarian	technics,	this	new	
technology	is	marvelously	dynamic	and	productive:	its	power	in	
every	form	tends	to	increase	without	limits,	in	quantities	that	defy	
assimilation	and	defeat	control,	whether	we	are	thinking	of	the	
output	of	scientific	knowledge	or	of	industrial	assembly	lines.	To	
maximize	energy,	speed,	or	automation,	without	reference	to	the	
complex	conditions	that	sustain	organic	life,	have	become	ends	in	
themselves.



Lewis Mumford, “Authoritarian and Democratic Technics” (1964)

“The	inventors	of	nuclear	bombs,	space	rockets,	and	computers	are	
the	pyramid	builders	of	our	own	age:	psychologically	inflated	by	a	
similar	myth	of	unqualified	power,	boasting	through	their	science	
of	their	increasing	omnipotence,	if	not	omniscience,	moved	by	
obsessions	and	compulsions	no	less	irrational	than	those	of	earlier	
absolute	systems:	particularly	the	notion	that	the	system	itself	must	
be	expanded,	at	whatever	eventual	cost	to	life.”	



Lewis Mumford, “Authoritarian and Democratic Technics” (1964)

“I	trust	that	I	have	made	it	clear	that	the	genuine	advantages	our	
scientifically	based	technics	has	brought	can	be	preserved	only	if	we	
cut	the	whole	system	back	to	a	point	at	which	it	will	permit	human	
alternatives,	human	interventions,	and	human	destinations	for	
entirely	different	purposes	from	those	of	the	system	itself.”	





appropriate technology





E. F. Schumacher, “Small is Beautiful” (1973)

While	many	theoreticians–who	may	or	may	not	be	too	closely	in	
touch	with	real	life–are	still	engaging	in	the	idolatry	of	large	size,	
with	practical	people	in	the	actually	world	there	is	a	tremendous	
longing	and	striving	to	profit,	if	at	all	possible,	from	the	
convenience,	humanity,	and	manageability	of	smallness.





E. F. Schumacher, “Technology for a Democratic Society” (1977)

Our	institutions	are	swarming	with	people	who	are	wringing	their	
hands	about	the	overwhelming	power	of	multinational	companies.	
And	at	the	same	time	applauding	the	technological	development	
which	makes	production	so	complex	and	so	colossally	costly	that	
only	the	multinational	companies	can	carry	it.



E. F. Schumacher, “Technology for a Democratic Society” (1977)

This	is	the	predicament	not	only	of	the	developing	countries	but	
also	of	our	countries	now.	The	middle	way,	which	is	also	the	
democratic	way	that	gives	the	little	people	some	independence	and	
what	the	young	call	‘doing	one’s	own	thing’:	that	is	being	destroyed.	
And	therefore	we	have	throughout	the	world	this	atmosphere	of	
tension,	even	hatred.



E. F. Schumacher, “Technology for a Democratic Society” (1977)

When	I	had	asked	myself	this	question,	‘What	would	be	the	
appropriate	technology	for	rural	India	or	rural	Latin	America	or	
maybe	the	city	slums?’	I	came	to	a	very	simple	provisional	answer.	
That	technology	would	indeed	be	really	much	more	intelligent,	
efficient,	scientific	if	you	like,	than	the	very	low	level	technology	
employed	there,	which	kept	them	very	poor.	But	it	should	be	very,	
very	much	simpler,	very	much	cheaper,	very	much	easier	to	
maintain,	than	the	highly	sophisticated	technology	of	the	modern	
West.	In	other	words,	it	would	be	an	intermediate	technology,	
somewhere	in	between.



E. F. Schumacher, “Technology for a Democratic Society” (1977)

And	then	I	realized	that	intermediate	technology	was	not	to	be	
found.	I	realized	that	in	terms	of	available	technology,	either	it	was	
very	very	low	or	it	was	very	very	high;	but	the	middle	had	
disappeared.





convivial tools





Ivan Illich, “Tools for Conviviality” (1973)

[T]he	vision	of	new	possibilities	requires	only	the	recognition	that	
scientific	discoveries	can	be	used	in	at	least	two	opposite	ways.	The	
first	leads	to	specialization	of	functions,	institutionalization	of	
values	and	centralization	of	power	and	turns	people	into	the	
accessories	of	bureaucracies	or	machines.	

The	second	enlarges	the	range	of	each	person’s	competence,	
control,	and	initiative,	limited	only	by	other	individuals’	claims	to	
an	equal	range	of	power	and	freedom.



Ivan Illich, “Tools for Conviviality” (1973)

Convivial	tools	are	those	which	give	each	person	who	uses	them	
the	greatest	opportunity	to	enrich	the	environment	with	the	fruits	
of	his	or	her	vision.	

Industrial	tools	deny	this	possibility	to	those	who	use	them	and	
they	allow	their	designers	to	determine	the	meaning	and	
expectations	of	others.	Most	tools	today	cannot	be	used	in	a	
convivial	fashion.



Ivan Illich, “Tools for Conviviality” (1973)

Tools	foster	conviviality	to	the	extent	to	which	they	can	be	easily	
used,	by	anybody,	as	often	or	as	seldom	as	desired,	for	the	
accomplishment	of	a	purpose	chosen	by	the	user.	The	use	of	such	
tools	by	one	person	does	not	restrain	another	from	using	them	
equally.	They	do	not	require	previous	certification	of	the	user.	Their	
existence	does	not	impose	any	obligation	to	use	them.	They	allow	
the	user	to	express	his	meaning	in	action.



Ivan Illich, “Tools for Conviviality” (1973)

What	is	fundamental	to	a	convivial	society	is	not	the	total	absence	
of	manipulative	institutions	and	addictive	goods	and	services,	but	
the	balance	between	those	tools	which	create	the	specific	demands	
they	are	specialized	to	satisfy	and	those	complementary,	enabling	
tools	which	foster	self-realization.





political artifacts



Langdon Winner, “Do Artifacts Have Politics?” (1980)

The	things	we	call	"technologies"	are	ways	of	building	order	in	our	
world.	Many	technical	devices	and	systems	important	in	everyday	
life	contain	possibilities	for	many	different	ways	of	ordering	human	
activity.	Consciously	or	not,	deliberately	or	inadvertently,	societies	
choose	structures	for	technologies	that	influence	how	people	are	
going	to	work,	communicate,	travel,	consume,	and	so	forth	over	a	
very	long	time.	In	the	processes	by	which	structuring	decisions	are	
made,	different	people	are	differently	situated	and	possess	unequal	
degrees	of	power	as	well	as	unequal	levels	of	awareness.



Langdon Winner, “Do Artifacts Have Politics?” (1980)

Are	the	social	conditions	predicated	said	to	be	required	by,	or	
strongly	compatible	with,	the	workings	of	a	given	technical	system?	
Are	those	conditions	internal	to	that	system	or	external	to	it	(or	
both)?	



Langdon Winner, “Do Artifacts Have Politics?” (1980)

Taking	the	most	obvious	example,	the	atom	bomb	is	an	inherently	
political	artifact.	As	long	as	it	exists	at	all,	its	lethal	properties	
demand	that	it	be	controlled	by	a	centralized,	rigidly	hierarchical	
chain	of	command	closed	to	all	influences	that	might	make	its	
workings	unpredictable.	The	internal	social	system	of	the	bomb	
must	be	authoritarian;	there	is	no	other	way.





holistic technology





Ursula Franklin, “The Real World of Technology” (1989)

The	categories	of	holistic	and	prescriptive	technologies	involve	
distinctly	different	specializations	and	divisions	of	labour,	and	
consequently	they	have	very	different	social	and	political	
implications.	Let	me	emphasize	that	we	are	not	talking	about	what	
is	being	done	but	how	it	is	being	done.



Ursula Franklin, “The Real World of Technology” (1989)

Holistic	technologies	are	normally	associated	with	the	notion	of	
craft.	Artisans,	be	they	potters,	weavers,	metal-smiths,	or	cooks,	
control	the	process	of	their	own	work	from	beginning	to	finish.	
Their	hands	and	minds	make	situational	decisions	as	the	work	
proceeds,	be	it	on	the	thickness	of	the	pot,	or	the	shape	of	the	knife	
edge,	or	the	doneness	of	the	roast.	These	are	decisions	that	only	
they	can	make	while	they	are	working.



Ursula Franklin, “The Real World of Technology” (1989)

The	opposite	is	specialization	by	process;	this	I	call	prescriptive	
technology.	It	is	based	on	a	quite	different	division	of	labour.	Here,	
the	making	or	doing	of	something	is	broken	down	into	clearly	
identifiable	steps.	Each	step	is	carried	out	by	a	separate	worker,	or	
group	of	workers,	who	need	to	be	familiar	only	with	the	skill	of	
performing	that	one	step.



small scale networks





photo by Kathryn Greenhill CC BY-SA





















–Esther Dyson, 1994

“The	fundamental	thing	(the	Net	does)	is	to	overcome	
the	advantages	of	economies	of	scale...so	the	big	guys	

don’t	rule.”	

🤔



what happened?



Lewis Mumford, “Authoritarian and Democratic Technics”

“If	I	am	right,	we	are	now	rapidly	approaching	a	point	at	which,	
unless	we	radically	alter	our	present	course,	our	surviving	
democratic	technics	will	be	completely	suppressed	or	supplanted,	
so	that	every	residual	autonomy	will	be	wiped	out,	or	will	be	
permitted	only	as	a	playful	device	of	government,	like	national	
balloting	for	already	chosen	leaders	in	totalitarian	countries.”	



E. F. Schumacher, “Small is Beautiful”

While	people,	with	an	easy-going	kind	of	logic,	believe	that	fast	
transport	and	instantaneous	communication	open	up	a	new	
dimension	of	freedom	(which	they	do	in	some	rather	trivial	
respects),	they	overlook	the	fact	that	these	achievements	also	tend	
to	destroy	freedom,	by	making	everything	extremely	vulnerable	and	
extremely	insecure,	unless	conscious	policies	are	developed	and	
conscious	action	is	taken	to	mitigate	the	destructive	effects	of	these	
technological	developments.



Ivan Illich, “Tools for Conviviality”

Some	of	the	symptoms	of	radical	monopoly	are	reaching	public	
awareness,	above	all	the	degree	to	which	frustration	grows	faster	
than	output	in	even	the	most	highly	developed	countries	and	under	
whatever	political	regime.	

What	people	have	and	what	they	are	about	to	get	are	equally	
exasperating	to	them.	Accelerating	change	has	become	both	
addictive	and	intolerable.



Ursula Franklin, “The Real World of Technology”

The	viability	of	technology,	like	democracy,	depends	in	
the	end	on	the	practice	of	justice	and	on	the	enforcement	
of	limits	to	power.





so.



we build an alternative.



democratic technics 
appropriate technology 

convivial tools 
holistic technology



☐	Focused	on	local	work	and	use,	not	import	or	export	(Gandhi)	

☐	Affordable	or	buildable	(Gandhi)	
☐	Tools	are	not	used	to	exploit	others	(Gandhi)	
☐	Remains	under	the	direction	and	control	of	the	individual	(Mumford,	
Franklin)	
☐	Allows	for	"human	interventions"	(Mumford)	
☐	Appropriate	scale	and	complexity	for	the	context	of	use	(Schumacher)	
☐	Enhances	individual	ability,	power,	and	freedom	(Illich)	
☐	Does	not	diminish	the	ability,	power,	and	freedom	of	others	(Illich)	

☐	Can	be	used	as	seldom	or	as	often	as	desired	(Illich)	
☐	Does	not	require	authoritarian	social	structures	(Winner)	
☐	Is	not	strongly	compatible	with	authoritarian	social	structures	(Winner)	

☐	Reflects	our	principles	in	terms	of	justice,	fairness,	and	equality	
(Franklin)	
☐	Doesn't	overvalue	efficiency	(Franklin,	Illich)	
☐	Understand	and	accept	the	environmental	impact	(Franklin)



artifacts have politics.



platforms have politics.



🤔



web frameworks have 
politics.



🤔





small scale



independent



immediate



low overhead



simple model



portable



let’s try it.


