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Abstract	
This	study	explores	how	sustainable	innovation	and	the	collaborative	learning	
process	can	contribute	to	resilience	in	the	Bolivian	Highlands,	as	a	response	to	
shocks	caused	by	climate	change	and	market	variability.	Specifically,	we	focus	
on	the	collective,	localized,	and	embedded	efforts	of	three	rural	communities.	
The	communities	under	study	participated	in	a	mixed	top	down-bottom	up	
collaborative	learning	system,	which	relied	on	indigenous	knowledge,	local	
institutions,	and	inclusive	participation	to	promote	innovation	and	inclusive	
development.	We	used	a	transaction	cost	approach	based	on	semi-structured	
interviews	of	various	stakeholders,	and	community	observation	to	measure	
the	benefits	and	costs	of	participating	in	the	collaborative	initiative.	The	main	
findings	show	a	strong	effect	in	1)	the	reinforcement	of	a	collaborative	system	
as	a	means	to	promote	grounded	and	inclusive	innovation,	and	2)	the	
reduction	of	transaction	costs	in	production	and	commercialization	for	the	
participant	producers	and	their	families.	Time	constraints	at	the	household	
level,	due	primarily	to	outmigration,	were	identified	as	a	major	factor	for	
failure.		
	

Keywords:	Sustainable	innovation,	collective	learning	systems,	climate	
change,	institutions,	Bolivia	
	
	

** The final publication is available in Innovation and Development at Taylor & Francis 
via http://dx.doi.org/ DOI: 10.1080/2157930X.2017.1281210. Suggested citation (APA): 
 
Figueroa-Armijos, M., & Valdivia, C. (2017). Sustainable Innovation to cope with 

climate change and market variability in the Bolivian Highlands. Innovation and 
Development, 7(1), 17-35. DOI: 10.1080/2157930X.2017.1281210. 

 
 
 
 
 
	

																																																								
*	Corresponding	author.	



2	
	

1.	Introduction	

Some	of	the	poorest	households	in	rural	South	America	live	in	the	Andean	Highlands	
(Devaux	et	al.	2006).	Their	human	and	natural	systems	are	affected	on	an	annual	basis	by	
climate	variability,	mainly	floods	and	droughts,	caused	by	El	Niño	and	La	Niña	events	
(Seiler,	Hutjes,	and	Kabat	2013).	Climate	change	may	influence	the	frequency	and	severity	
of	these	natural	events	(IPCC	2012),	with	important	implications	for	the	population,	
economy,	and	ecosystems	of	those	affected	(Seiler	et	al.	2013).	

	
The	Plurinational	State	of	Bolivia,	an	Andean	nation	in	South	America,	is	classified	as	

extremely	vulnerable	to	climate	change,	especially	due	to	its	heavy	reliance	on	the	
agricultural	sector,	which	occupies	one	third	of	its	labor	force	(World	Bank	2011).	In	1997-
1998	alone,	El	Niño	events	cost	Bolivia	515	million	USD	in	total	damage,	with	La	Niña	
events	of	2007-2008	causing	a	similar	significant	damage	of	758	million	USD	(UNDP	2011).	
Moreover,	Bolivia’s	disaster	deficit	index	(DDI),	estimated	at	1.47,	indicates	the	country’s	
inability	to	cope	with	extreme	natural	disasters	and	develop	resilience	(Cardona	and	
Carreño	2010).		

	
Climate	variability	and	extreme	events	caused	by	climate	change	generate	risks	for	

agricultural	production,	and	for	the	economies	that	depend	on	it	(Smit	and	Skeener	2002).	
In	the	context	of	the	Bolivian	Highlands,	climate	is	critical	to	production	and	consumption	
decisions,	and	shapes	the	portfolio	of	strategies	developed	by	farmers	(Valdivia	et	al.	
2000).	Thus,	an	urgent	challenge	in	agriculture	in	the	Bolivian	Highlands	to	overcome	
poverty	and	build	resilience	in	the	face	of	climate	variability,	lies	in	promoting	innovative	
processes	and	products	(Papaioannou	2014)	that	contribute	to	inclusive	development.	
Indeed,	inclusion	and	participation,	especially	of	the	poor	in	the	most	vulnerable	areas,	are	
critical	for	achieving	inclusive	development	(Cavicchi,	Bryden	and	Vittuari	2014).		

	
This	study	focuses	on	the	collective,	localized,	and	embedded	efforts	of	three	rural	

communities	in	the	Bolivian	Highlands,	who	participated	in	a	mixed	top	down-bottom	up	
collaborative	learning	system,	which	relied	on	indigenous	knowledge,	local	institutions,	
and	inclusive	participation	to	promote	regional	inclusive	development	and	innovation.	
Specifically,	the	collaborative	learning	system	(the	Native	Potato	Varieties	Program,	NPVP)	
focused	on	the	preservation	of	local	ancient	knowledge	regarding	the	production	of	two	
native	potato	products,	chuño	and	tunta,	and	their	subsequent	marketability.	Chuño	and	
tunta	are	two	traditional	Andean	products,	foot-made	from	native	potato	varieties	(Guidi	et	
al.	2002),	using	techniques	passed	on	by	word	of	mouth	from	ancient	generations.	Indeed,	
the	local	producers	are	the	only	ones	who	possess	the	knowledge	about	the	many	potato	
varieties	endemic	to	the	region,	and	about	the	techniques	used	to	make	chuño	and	tunta.	
The	native	potato	varieties	used	to	make	chuño	and	tunta	include	Sacampaya,	Pali,	
Chuncho,	and	Qullu.		

	
The	collaborative	partnership,	which	involved	rural	producers	and	their	families,	

community	leaders,	and	local	support	organizations,	aimed	to	devise	collaborative	
strategies	to	improve	(and	maintain)	the	quality	and	diversity	of	native	potato	varieties	in	
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participant	communities	–via	conservation	through	use–	so	that	they	could	be	consistently	
offered	to	consumer	markets.	Their	means	to	reach	this	goal	was	based	on	establishing	a	
collaborative	learning	system	built	upon	the	grounded	social	and	indigenous	institutions	of	
the	native	communities,	and	which	considered	climate	challenges	and	market	variability,	
along	with	the	expectations	of	consumer	niche	markets.			

	
Although	the	International	Potato	Center	(CIP)	facilitated	strategic	alliances	among	

the	various	participants	involved,	the	program	itself	was	heavily	propelled	by	the	
innovative	capabilities,	ancient	knowledge,	and	inclusive	and	self-driven	participation	of	
indigenous	producers	and	their	families.	This	study,	thus,	aims	to	contribute	to	the	
literature	on	sustainable	innovation	and	collaborative	learning	systems	by	studying	the	
institutional	preconditions	in	the	three	communities	in	the	Bolivian	Highlands	that	
contributed	to	the	self-empowerment	of	their	underprivileged	settlers.		

2.	Theoretical	framework		

This	section	describes	how	sustainable	innovation	and	the	collaborative	learning	process	
can	contribute	to	resilience	in	the	Bolivian	Highlands,	as	a	response	to	shocks	caused	by	
climate	change	and	market	variability.	It	also	details	how	the	transaction	cost	approach	
allows	for	the	measurement	of	the	costs	associated	with	participation	in	the	collaborative	
learning	system,	which	promotes	innovation	grounded	in	indigenous	knowledge	and	other	
social	institutional	preconditions.			

2.1.	Sustainable	innovation	

Systems	for	sustainable	innovation	are	collaborative	learning	systems	aimed	at	
strengthening	the	social	institutions	which	regulate	the	interactions	between	people	and	
the	natural	resources	they	depend	upon	(Bryden,	Gezelius,	and	Refsgaard	2013).	Their	
development	has	arisen	from	the	need	to	address	market	failures	that	have	weakened	the	
ability	of	the	poor	to	satisfy	their	basic	human	needs	(STEPS	2010).		

“For	the	70%	of	the	world’s	poor	who	live	in	rural	areas,	agriculture	is	the	main	
source	of	income	and	employment.	But	depletion	and	degradation	of	land	and	
water	pose	serious	challenges	to	producing	enough	food	and	other	agricultural	
products	to	sustain	livelihoods	here	and	meet	the	needs	of	urban	populations.”	
(World	Bank	2015)	

Polanyi	(1944)	argued	that	ignoring	the	vital	relationship	between	land	(including	
its	various	natural	resources)	and	society,	can	lead	to	further	scarcity	of	resources,	and	
widespread	breakdown	of	social	institutional	systems.	With	47%	of	the	world’s	population	
living	in	rural	areas,	and	38%	of	the	world’s	total	land	being	agricultural	land	(World	Bank	
2015),	social	innovation	systems	in	rural	areas	face	an	imminent	need	for	grounded	
innovation	at	the	intersection	of	humane	and	environmental	goals.	
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Indeed,	natural	resource-based	economies,	which	typically	involve	a	large	rural	
component,	are	embedded	in	the	social	institutions	of	the	communities	affected.	Thus,	
adapting	to	climate	change	and	market	variability	depends	largely	on	the	social	institutions	
and	innovation	that	take	place	‘on	the	ground’	in	the	endowed	communities.	Heanue	and	
Jacobson	(2008)	identify	interactive	learning,	network	relationships,	and	the	knowledge	
base	as	some	of	the	critical	components	that	determine	the	level	of	embeddedness	in	the	
process	of	rural	innovation.	Indeed,	The	New	Manifesto	(STEPS	2010)	argues	that	
innovation	accrued	from	R&D	expenditure	and	technological	advances	do	not	reach	
underprivileged	populations,	especially	located	in	rural	areas	(World	Bank	2015).		

2.2.	Sustainable	innovation	as	a	socially	embedded	learning	process	in	the	

Bolivian	Highlands	

Farmers	from	the	Andean	region	of	Bolivia	have	persisted	in	agriculture	for	centuries	
coping	with	climate	variability	(Valdivia	et	al.	2003).	One	of	the	strategies	that	farmers	
from	the	Bolivian	Highlands	have	developed	to	cope	with	climate	variability	is	the	
conservation	of	various	indigenous	varieties	of	potatoes.	The	latest	information	available	
indicates	Bolivia	produces	around	200	wild	or	native	varieties	of	potatoes	(CIP	2009),	each	
with	unique	characteristics	and	color	patterns.	However,	market	standard	pressures	for	
certain	commercial	potato	varieties	are	displacing	the	“conservation	through	use”	of	native	
potato	varieties	(Hellin	2005).	Agriculture	that	uses	native	varieties	is	not	only	vulnerable	
because	of	market	risks,	but	also	because	it	is	one	of	the	most	vulnerable	sectors	to	climate	
change.	In	such	scenario,	adaptation	to	market	and	climate	change	through	innovation	that	
occurs	as	a	socially	embedded	learning	process	is	crucial	for	the	development	of	
sustainable	systems.	

	
	 In	addition	to	climate	effects	on	agriculture,	lack	of	quality	in	potato	production	to	
conform	to	strict	market	standards,	jeopardizes	the	economic	and	social	development	of	
rural	areas	in	the	Bolivian	Highlands	(Valdivia	and	Gilles	2006).	Smallholders’	agricultural	
production	in	the	area	is	seen	as	unprofitable	and	risky	(Bernet	et	al.	2006),	as	producers	
on	their	own	have	no	access	to	information	about	market	prices,	quality	expectations,	and	
contacts	for	trading	products.	Although	the	situation	is	challenging,	native	potato	varieties	
and	the	local	knowledge	for	their	cultivation	are	unique	resources	possessed	by	Andean	
farmers	(Devaux	et	al.	2006).	
	
	 High-income	markets’	demand	for	higher	hygiene	and	quality	standards	are	
additional	barriers	to	many	small	native	potato	producers.	These	standards	represent	
higher	investments,	which	are	costly	to	small	farmers.	In	the	face	of	these	multiple	
challenges,	collective	learning	systems	which	are	inclusive	of	all	the	affected	actors	become	
critical	to	reduce	costs	of	production	and	post-harvest	care.	Learning	systems	can	be	seen	
as	co-innovative	processes	(Senge	1990;	Foray	et	al.	2009)	where	‘learning	by	doing’	and	
‘learning	by	using’	(Bryden	et	al.	2013)	are	the	common	processes	adopted	in	the	Native	
Potato	Varieties	Program	in	the	Bolivian	Highlands.			
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	 A	study	conducted	by	Guidi	and	colleagues	(2002)	finds	that	to	optimize	production	
of	native	potato	products,	and	to	generate	profits	for	all	the	market	chain	actors,	farmers	
need	to	act	collectively	with	other	stakeholders	in	the	market	chain.	This	is	intended	to	
optimize	processes,	yielding	higher	quality	of	produce	and	hence,	generating	higher	profits	
for	all	the	market	chain	actors	(Guidi	et	al.	2002).	

2.3.	Transaction	costs	and	resilience	in	the	Bolivian	Highlands	

Chambers	and	Conway	(1992)	define	resilience	of	people’s	livelihoods	as	dependent	on	
their	capabilities	to	adapt	to	shocks	and	stresses,	both	internal	and	external.	Valdivia	and	
Gilles	(2003)	identify	livelihoods’	capability	for	collaborative	engagement	to	negotiate	with	
markets,	as	a	factor	that	contributes	to	resilience.	In	fact,	some	have	stated	that	
management	of	resources	that	is	grounded	in	local	institutions	should	be	a	primary	piece	
when	building	strategies	to	promote	sustainable	development	(Leach	et	al.	1999).		

	
Furthermore,	“many	markets	do	not	exist	and,	of	those	that	do,	many	work	

imperfectly”	(Morduch	1995).	Because	there	is	no	such	thing	as	a	‘pure,	market-less	
household’,	households’	integration	to	markets	is	partial	(Mayer	2005).	More	importantly,	
because	high	transaction	costs	are	present	in	commodity	markets	(Kruseman	2001),	and	
households	choose	not	to	use	the	market	when	the	costs	are	higher	than	the	gains	(De	
Janvry	et	al.	1991),	small-scale	farmers	in	the	Bolivian	Highlands	lack	participation	in	
imperfect	markets.	Research	has	recognized	that	linking	farmers	with	the	market,	and	
improving	their	access	is	an	urgent	challenge	in	Andean	agriculture	(Sanginga	et	al.	2004)	
to	overcome	poverty.	The	SANREM-CRSP	LTR-4	project	identified	overcoming	poverty	as	
developing	resilience	to	climate	and	market	risks	(SANREM-CRSP	LTR-4	2008).	Building	
resilience,	thus,	is	invariably	one	of	the	components	necessary	to	achieve	a	sustainable,	
collaborative,	and	innovative	system.		

	
Transaction	costs,	incentives,	rules	of	enforcement,	and	shirking	behavior	are	

intrinsic	issues	in	collective	action	theory.	North	(1991),	in	the	field	of	New	Institutional	
Economics,	argues	that	local	institutions	and	their	rules	of	enforcement	determine	
transaction	costs.	He	also	affirms	that	when	institutions	are	effective,	communal	positive	
solutions	are	possible.	He	explains	that	“the	mode	of	exchange	within	a	community	implies	
lower	transaction	costs”	(p.99);	hence	any	transaction	carried	out	at	the	community	level	
will	incur	in	less	costs	than	if	the	same	were	carried	out	at	the	market	level.	When	the	
exchange	that	is	carried	out	in	the	community	takes	place	in	a	greater-size	market,	conflict	
is	possible,	therefore	more	resources	ought	to	be	invested	in	solving	potential	conflicts	
(North	1991).	

	
In	our	study,	we	use	a	transaction	cost	approach	to	measure	the	costs	of	

participating	in	a	collaborative	learning	system	because	the	NPVP	collaborative	
partnership	among	producers,	community	leaders,	and	local	support	organizations	is	
expected	to	lower	transaction	costs	for	all	participants.	The	definition	and	typology	of	
transaction	costs	differ	among	scientific	papers	and	all	of	them	show	inconsistencies	in	
regard	to	their	measurement	(McCann	et	al.	2005).	For	Coase	and	his	followers,	the	
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classification	of	transaction	costs	and	their	implications	are	still	incomplete	due	to	the	lack	
of	a	baseline	typology	(Gordon	1994).	For	some	New	Institutional	economists,	transaction	
costs	and	administrative	costs	could	be	used	without	differentiation	–i.e.	interchangeable	
(Stiglitz	1986).		

	
Scholars	have	categorized	transaction	costs	differently,	but	for	the	purpose	of	this	

study,	McCann	and	colleagues	(2005)	and	Dahlman	(1979)’s	transaction	costs’	typologies	
are	the	point	of	reference.	On	the	one	hand,	Dahlman	(1979)	divides	transaction	costs	into	
three	categories:	search	and	information	costs,	bargaining	and	decision	costs,	and	policy	
and	enforcement	costs.	On	the	other	hand,	McCann	and	colleagues	(2005)	develop	a	
transaction	cost	framework	that	consists	of	seven	categories:	research	and	information,	
enactment	or	litigation,	design	and	implementation,	support	and	administration,	
contracting,	monitoring/detection,	and	prosecution/enforcement.	While	all	categories	are	
valid,	this	study’s	typology	divides	transaction	costs	in	six	groups,	which	are	relevant	to	the	
conditions	of	the	NPVP	collaborative	learning	system:	participation,	search,	information,	
contracting,	monitoring,	and	enforcement.	The	specifications	and	analysis	of	each	are	
described	in	the	following	sections.		

3.	Sustainable	innovations	in	the	Bolivian	Highlands:	The	native	potato	
varieties	program	(NPVP)	

Recent	scientific	evidence	indicates	future	events	related	to	climate	change	will	contribute	
to	higher	food	insecurity	in	the	tropical	regions	of	the	world	(Lobell	et	al.	2008;	Brown	and	
Funk	2008).	Projections	by	region	point	to	greater	challenges	for	agriculture	in	Latin	
America	(Jones	and	Thornton	2002).	In	the	context	of	the	Bolivian	Highlands,	agriculture	
and	the	communities	that	depend	on	it	are	particularly	vulnerable	to	climate	events,	due	to	
rainfall	patterns	and	altitude	which	lead	to	frequent	hail	storms,	drought,	and	floods	
(Valdivia,	Seth,	Jimenez,	and	Cusicanqui	2013).	Maintaining	a	diverse	agricultural	portfolio,	
which	includes	a	diversity	of	endemic	varieties	and	crops,	resistant	to	extreme	climate	
conditions,	is	key	to	reduce	vulnerability	to	climate	change	and	market	variability,	and	to	
develop	resilience	(Valdivia	et	al.	2010;	Howden	et	al.	2007).		

	
In	an	effort	to	diversify	crop	production	for	income	enhancement,	and	boost	local	

institutions	in	the	Andean	Highlands	of	Bolivia,	the	International	Potato	Center	(CIP),	
supported	by	the	Canadian	Agency	for	International	Development	(CIDA),	developed	the	
CIP-ALTAGRO	initiative.	CIP-ALTAGRO	counted	with	a	budget	of	10	million	Canadian	
dollars	for	a	5-year	period,	starting	in	2007.	It	intended	to	benefit	42,000	families	from	17	
peasant	communities	located	in	Peru	and	Bolivia	(Director	of	CIP-ALTAGRO	2007).	Since	
2007,	the	CIP-ALTAGRO	initiative	developed	Native	Potato	Varieties	Programs	(NPVP)	in	
rural	communities	of	La	Paz,	Bolivia,	including	the	Municipality	of	Umala	in	the	central	
highlands	(Valdivia,	Gilles,	and	Jimenez	2013).	

	
The	Municipality	of	Umala,	where	the	three	rural	communities	in	this	study	are	

located,	lies	between	3,850	and	3,950	meters	above	sea	level,	with	annual	rainfall	below	
400mm	and	an	average	temperature	of	48.2	Fahrenheit	(Valdivia,	Gilles,	and	Jimenez	
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2013).	Umala’s	location	in	the	northern	highlands	is	responsible	for	frequent	frosts	and	
hail,	which	local	settlers	have	used	as	an	advantage	to	develop	two	native	potato	products,	
chuño	and	tunta.	Chuño	and	tunta	are	two	traditional	Andean	products,	foot-made	from	
native	potato	varieties	(Guidi	et	al.	2002),	using	techniques	passed	on	by	word	of	mouth	
from	ancient	generations.			

	
On	the	one	hand,	chuño	is	a	freeze-dried	potato	product	traditionally	made	by	

Quechua	and	Aymara	communities	of	Peru	and	Bolivia.	Chuño	is	obtained	by	exposing	
potatoes	to	the	very	low	night	temperatures	of	the	Andean	Highlands;	freeze	them,	
subsequently	exposing	them	to	the	intense	sunlight	of	the	day.	The	process	takes	five	days	
from	beginning	to	completion.	The	word	chuño	comes	from	Quechua	ch’uñu,	meaning	
frozen	potato.	Its	production	and	consumption	levels	in	Bolivia	reach	2400	tons	annually	
(Guidi	et	al.	2002).	

	
On	the	other	hand,	tunta	is	a	native	product	similar	to	chuño	that	differs	from	the	

latter	by	the	use	of	running	water	at	the	end	of	the	chuño	process	(on	the	fifth	day),	to	
eliminate	dark	components	resulting	from	oxidation	processes.	Approximately	1900	tons	
of	tunta	are	produced	and	consumed	in	Bolivia	every	year	(Guidi	et	al.	2002).		

	
The	processing	of	both,	chuño	and	tunta,	takes	advantage	of	the	temperature	

contrasts	between	day	and	night	in	the	Bolivian	Highlands	during	the	winter	months	of	
June	and	July.	Both,	chuño	and	tunta,	are	made	from	native	potato	varieties,	and	are	latent	
local	assets	within	the	livelihood	strategy	that	could	potentially	generate	marketable	
outputs	for	higher	income	markets.		

	
The	Native	Potato	Varieties	Program	(NPVP)	focused	on	the	preservation	of	local	

ancient	knowledge	regarding	the	production	of	chuño	and	tunta,	and	their	subsequent	
marketability.	The	NPVP	is	a	program	developed	within	the	mission	of	the	CIP-ALTAGRO	
initiative	in	Bolivia1,	and	implemented	by	PROINPA	Foundation,	a	local	technical	
organization	with	deep	roots	in	the	local	communities.	Since	2007,	the	program	intended	to	
conserve	native	potato	varieties	by	promotion	of	‘conservation	through	use’	in	three	
communities	of	Umala	in	La	Paz,	Bolivia.	The	primary	native	potato	varieties	promoted	by	
NPVP	were	Sacampaya,	Pali,	Chuncho,	and	Qullu.		

	
The	following	sections	describe	the	various	groups	involved	in	the	NPVP,	a	

grounded	innovation	approach	that	seeks	to	development	sustainable	innovation	via	the	
conservation	of	socially	embedded	indigenous	knowledge	and	native	potato	varieties	
endemic	to	the	region.		

3.1.	The	communities	

The	producers	in	this	study	are	from	three	communities	located	in	Umala,	Bolivia:	Vinto	
Coopani,	Kellhuiri	and	Sirujiri.	In	order	to	describe	the	characteristics	of	the	potato	
producers	who	participate	and	do	not	participate	in	the	NPVP,	Table	1	compiles	
information	from	each	community.	They	three	communities	were	selected	because	the	
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Native	Potato	Varieties	Program	(NPVP)	was	working	in	those	communities	at	the	time	our	
field	research	was	being	conducted.	In	order	to	show	the	average	characteristics	of	the	
producers	interviewed,	the	following	sections	present	data	that	describes	the	producers’	
household	characteristics,	sources	of	income,	average	crop	production,	and	yield	
distribution.	

	
The	three	communities	are	located	at	around	4000	meters	above	the	sea,	with	an	

average	of	5.6	members	per	household.	The	three	communities	have	an	approximate	of	
four	potato	varieties	per	household.	The	average	amount	of	land	per	household	in	Sirujiri	
exceeds	that	of	Kellhuiri	and	Vinto	Coopani	by	about	3	hectares.	In	terms	of	education,	
most	of	the	heads	of	household	in	Sirujiri	and	Vinto	Coopani	have	attended	primary	school,	
whereas	in	Kellhuiri	only	50%	of	the	sample	of	heads	of	the	household	have	done	so.	
However,	Kellhuiri	shows	the	highest	percentage	for	secondary	school	attendance.	None	of	
the	nine	producers	from	Sirujiri	has	attended	secondary	school.	

-Table	1	about	here	-	

3.2.	Producers’	sources	of	income	

Table	2	illustrates	income	characteristics	for	potato	producers	from	each	community,	and	
for	Umala	as	a	whole.	Figure	1	shows	that	Umala	farmers’	income	from	agricultural	
activities	represents	more	than	50%	of	their	agriculture-related	activities.	Producers’	
income	from	animal-raising	and	sub-products	account	for	approximately	24%	and	19%,	
respectively.	Whereas	Vinto	Coopani’s	income	from	animal-raising	is	higher	than	that	of	
Kellhuiri,	the	opposite	scenario	occurs	for	income	from	cropping	activities.		

-Table	2	about	here	-	

-Figure	1	about	here	-	

3.3.	Crop	production	and	yield	distribution	

Table	3	shows	the	average	crop	production	per	community	and	for	Umala	in	
quintales2	per	household	per	year.	For	the	three	communities,	the	main	source	of	income	is	
the	production	of	potatoes.	The	second	most	important	crop	is	barley	for	Vinto	Coopani	
and	Kellhuiri,	and	quinoa	for	Sirujiri.	Barley	production	is	similar	for	Vinto	Coopani	and	
Kellhuiri.	For	Sirujiri,	production	of	barley	is	very	low	when	compared	to	the	other	two	
communities.	On	the	other	hand,	production	of	quinoa	is	more	than	fifty	times	that	of	the	
same	crop	in	the	other	two	communities.	Production	of	lima	beans,	oats	and	wheat	are	low	
for	the	three	communities	when	compared	to	production	of	potatoes,	barley,	and	quinoa.		

-Table	3	about	here	-	



9	
	

Approximately	42%	of	the	potato	yield	in	all	communities	in	Umala	is	destined	to	
commercialization,	whereas	27%	becomes	chuño	and	tunta.	Furthermore,	18%	of	the	
potato	yield	is	destined	for	household	consumption,	12.5%	is	kept	as	seed	for	the	next	
cycle,	less	than	1%	for	animal	consumption,	and	less	than	1%	for	exchange	and	gift.		

-Table	4	about	here	-	

4.	Method	

4.1.	Case	study	research	design:	Procedure	for	the	analysis	of	transaction	costs		

Since	identifying	transaction	costs	by	category	is	necessary	to	build	valid	arguments	
(McCann	et	al.	2004),	a	specific	typology	was	put	together	from	the	available	literature,	by	
identifying	those	categories	that	would	be	easily	accessible	to	identify	and	analyze	during	
the	field	research.	This	study	uses	Dahlman	(1979)	and	McCann	and	colleagues	(2005)	
categorization	of	transaction	costs	as	key	references.	The	typology	used	in	this	research	
classifies	transaction	costs	in	six	categories	(Table	5)	relevant	to	the	study.	The	six	
categories	are:	search	costs,	participation	costs,	information	costs,	contracting	costs,	
monitoring	costs,	and	enforcement	costs.		

4.1.1.	Search	costs	

This	first	transaction	costs	category	refers	to	the	costs	of	time	and	resources	invested	in	
finding	a	trade	partner	for	business.	The	existence	of	this	category	is	due	to	the	imperfect	
information	in	the	market	(Dahlman	1979)	of	not	only	business	partners,	but	also	other	
opportunities	for	native	products.	

4.1.2.	Participation	costs	

This	category	considers	the	costs	related	to	participation	in	activities	within	and	outside	of	
the	community.	This	includes	the	opportunity	costs	of	attending	meetings	and	communal	
plots,	in	contrast	with	dedicating	this	time	to	other	household	activities	or	leisure.	

4.1.3.	Information	costs	

This	category	refers	to	potato	producers’	costs	of	access	to	market	information.	This	
category	also	evaluates	the	transaction	costs	of	the	information	that	is	shared	among	other	
actors	in	the	market	chain.	
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4.1.4.	Contracting	costs	

These	involve	the	costs	associated	with	the	design	and	liability	(design	of	clauses)	of	any	
contracts	signed	by	producers	within	a	category	(farmer-farmer)	or	in	between	categories	
(farmer-final	sellers)	to	be	part	of	market	agreements	within	the	chain.	

4.1.5.	Monitoring	costs	

These	costs	are	explained	by	“the	lack	of	knowledge	of	whether	one	or	both	of	the	parties	
will	violate	their	part	of	the	bargain”	(Dahlman	1979).	This	category	refers	to	the	costs	of	
monitoring	potato	producers’	successful	or	failed	actions	towards	achieving	collective	
actions’	goals	or	agreements.	Some	costs	in	this	category	are	transportation,	time,	food,	and	
materials	needed	for	the	monitoring	process.	

4.1.6.	Enforcement	costs	

There	is	no	formal	set	of	rules	of	enforcement	of	any	kind	in	the	NPVP.	The	enforcement	
costs	considered	in	this	analysis	deal	with	those	informal	agreements	between	potato	
producers.	The	costs	of	enforcement	can	be	reduced	by	the	selection	of	economic	agents	
who	will	be	more	likely	to	fulfill	their	obligations	(Dahlman	1979)	according	to	agreements	
among	farmers.		

-Table	5	about	here	-	

4.2.	Quality	of	research	design		

To	ensure	quality	research	design,	this	case	study	was	developed	according	to	the	criteria	
described	in	Table	6.	The	four	tests	described	in	the	table	are	widely	used	in	social	science	
methods	(Yin	1994).	The	first	test,	construct	validity,	was	applied	in	this	research	to	ensure	
that	the	instrument	was	valid	to	test	the	hypotheses.	In	order	to	achieve	construct	validity,	
the	study	needs	multiple	sources	of	evidence.	Thus,	we	interviewed	participants	and	non-
participants	from	each	community.	Furthermore,	a	chain	of	evidence	was	established	when	
the	field	data	was	collected.	During	and	after	the	field	research,	the	key	informants	
(participants	and	non-participants	of	the	NPVP)	reviewed	drafts	of	the	final	case	study	
report.		

	
To	ensure	internal	validity,	we	used	two	out	of	the	three	design	tests,	pattern	

matching	and	explanation	building.	Time-series	analysis	was	not	possible	because	research	
was	conducted	for	only	one	year.	In	the	section	regarding	suggestions	for	future	research,	
time-series	analysis	is	suggested	to	strengthen	the	internal	validity	of	future	similar	
research.	The	external	validity	test	was	also	applied.	Replication	took	place	in	three	
communities,	Kellhuiri,	Vinto	Coopani,	and	Sirujiri.	Finally,	we	achieved	reliability	by	



11	
	

following	the	case	study	protocol	in	Yin	(1994),	and	by	developing	a	database	of	the	case	
studies.		

-Table	6	about	here	-	

4.3.	Case	study	set	up	

This	case	study	focuses	on	the	collective	efforts	of	three	communities	in	La	Paz,	Bolivia,	
who	participated	in	the	Native	Potato	Varieties	Program	(NPVP),	a	collaborative	learning	
initiative	in	Bolivia	which	aimed	to	develop	collaborative	partnerships	and	sustainable	
innovation	in	rural	communities.	The	three	communities	were	Kellhuiri,	Vinto	Coopani,	and	
Sirujiri,	located	in	Umala,	northwest	of	La	Paz.	Between	2007	and	2010,	inhabitants	of	
these	three	communities	aimed	to	improve	the	quality	of	the	native	potato	varieties	they	
produced,	so	they	could	be	offered	to	high	income	consumer	markets.		

	
The	first	step	to	set	up	the	case	study	was	the	identification	of	potato	producers	who	

grow	the	crop	for	commercial	purposes	in	the	three	communities.	These	producers	were	
divided	into	those	who	participated	in	NPVP,	and	those	who	did	not.	The	families	were	
selected	from	household	surveys	conducted	by	the	Sustainable	Agriculture	and	Natural	
Resource	Collaborative	Research	Support	Program	(SANREM	CRSP)	LTR-4	and	CIP-
ALTAGRO	in	2006.	The	surveys	provided	baseline	information	about	families	in	all	
communities	in	Umala.	The	SANREM	CRSP’s	baseline	survey	consisted	of	54	observations	
from	Kellhuiri	and	Vinto	Coopani,	whereas	CIP-ALTAGRO’s	baseline	survey	for	Sirujiri	only	
included	six	observations,	all	of	which	were	NPVP	participants.	Table	7	presents	a	
summary	that	describes	the	characteristics	of	potato	producers	from	each	community.	

	
The	three	communities	were	selected	among	others	in	Umala	because	they	had	

NPVP	participant	families,	according	to	information	provided	by	the	SANREM	CRSP	LTR-4	
and	CIP-ALTAGRO’s	baseline	surveys.	Out	of	all	the	observations	available,	39	families	from	
the	three	communities	were	chosen	for	individual	interviews	because	they	were	identified	
as	producers	and	marketers	of	native	potatoes.	From	the	39	families,	24	participated	in	
NPVP,	and	16	did	not	at	the	time	the	field	study	was	conducted.	NPVP	participants	
identified	included	nine	farmers	in	Kellhuiri,	nine	in	Vinto	Coopani,	and	six	in	Sirujiri	(see	
Table	7).	Fewer	non-participant	families	were	interviewed	because	it	was	difficult	to	reach	
them.	Non-participant	families	were	possibly	not	interested	in	being	interviewed	or	had	
time	constraints,	which	may	be	reflected	in	their	lack	of	participation.	

-Table	7	about	here	–	

	
NPVP	participants	and	non-NPVP	participants	were	asked	different	open-ended	

questions.	An	Aymara/Spanish	interpreter	was	required	for	all	interviews,	and	was	
especially	helpful	when	these	were	conducted	with	women	and	old	men.	The	interviews	
were	taped.	Handwritten	notes	were	also	taken.	The	questions	asked	to	participants	from	
the	three	communities	were	as	follows:		
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(a)	What	are	the	incentives	that	motivated	your	participation	in	the	NPVP?	With	a	follow	up	
question:	 	
	 i.	What	was	the	main	motivation	to	participate	in	the	NPVP?	
(b)	How	do	you	benefit	from	your	participation	in	the	NPVP?	With	the	follow	up	questions:	

	 	 i.	Have	you	reduced	costs	of	access	to	information	and	knowledge	by	participating		
	 	 in	the	NPVP?		
	 	 ii.	What	has	happened	to	the	monitoring	and	enforcement	costs	within	the	group	of		
	 	 participants?	

	 iii.	Have	you	seen	an	increase	in	your	bargaining	power	with	other	actors	in	the		
	 	 market	chain?				
(c)	 Are	 there	 any	 disincentives	 for	 your	 participation	 in	 the	 NPVP?	With	 the	 follow	 up	
question:		
	 i.	Have	you	incurred	in	any	costs	because	of	your	participation?	Which	costs?		
The	focus	of	the	interview	with	those	who	do	not	participate	in	NPVP	consisted	of	two	main	
general	questions:	
(a)	What	are	the	barriers	that	stopped	you	from	participating	in	the	NPVP?	With	a	follow	up	
question:		
	 i.	What	is	the	main	barrier	to	participate	in	the	NPVP?	
(b)	Would	you	like	to	participate	in	the	NPVP	at	some	point?	With	a	follow	up	question:		

	 	 i.	What	would	be	your	main	motivation	to	do	so?	

5.	Case-study	findings	and	discussion	

On	the	one	hand,	producers	who	participate	in	NPVP	share	the	following	common	patterns:		
	

(a)	Incentives:		
• Most	(i.e.	8	females	and	18	males)	participant	producers	believed	their	participation	

in	 NPVP	 was	 going	 to	 increase	 their	 knowledge	 to	 improve	 their	 agricultural	
techniques	and	produce	better.	

• Some	(i.e.	3	females	and	12	males)	participant	producers	believed	that	through	their	
participation	 in	 NPVP	 they	 could	 have	 access	 to	 higher	 income	markets	 for	 their	
produce.	

• A	 few	 (i.e.	 3	 females	 and	5	males)	participant	producers	believed	 that	working	 in	
groups	is	better,	and	that	they	could	work	in	groups	through	their	participation	in	
NPVP.	
	

	(b)	Benefits:	
• Most	participant	producers	believed	they	benefited	from	their	participation	because	

they	improved	their	knowledge	about	agricultural	techniques	that	allowed	them	to	
improve	their	potato	and	chuño	production	(i.e.	2	males),	to	select	seed	(i.e.	4	
males)	to	control	for	pests	(i.e.	3	females	and	3	males),	and	to	plant	(i.e.	2	females	
and	5	males).	

• Monitoring	costs	among	participant	producers	were	mostly	absorbed	by	the	
community	officers	who	were	in	charge	of	notifying	meetings-related	information	to	
all	participant	producers	(i.e.	3	males).	However,	other	participants	also	absorbed	
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the	monitoring	costs	by	helping	officers	inform	other	participants	about	meeting	
times	(i.e.	2	males).	

• About	enforcement	costs,	the	field	research	determined	that	NPVP	participants	had	
been	trying	to	determine	and	enforce	an	absence	fee,	but	outmigration	had	made	it	
more	difficult	to	enforce	such	fees.	
	

(c)	Disincentives:	
• Most	participant	producers’	responses	referred	to	time	as	the	main	disincentive	to	

participation	(i.e.	2	females	and	8	males).		
• A	few	participant	producers	referred	to	last’s	year	bad	yield	as	a	disincentive	to	

participation	(i.e.	4	males);	
• Several	participant	producers	believed	the	topics	covered	in	workshops	and	

meetings	related	to	information	that	the	producers	already	knew	(i.e.	3	males),	
while	others	believed	their	small	land	size	was	a	constraint	for	their	participation	
(i.e.	one	female	and	one	male).		
	

	 In	summary,	the	main	incentive	for	participation	was	to	learn	about	new	and/or	
better	agricultural	practices	that	helped	potato	producers	improve	their	yields.	The	NPVP	
motivated	discussions	at	the	linkage	between	local	knowledge	and	agricultural	research	
showing	that	native	potatoes	were	better	adapted	to	local	climate	conditions,	and	were	
therefore	more	resistant	to	extreme	events.	Without	this	community	initiative,	the	
incentive	for	small-scale	farmers	in	the	area	was	to	produce	more	of	the	commercial	potato	
variety	Waycha	because	it	was	more	demanded	by	the	market,	and	local	consumers	pay	a	
higher	price.	Potato	producers	also	expected	to	achieve	high-income	markets	for	their	
potatoes	by	participating	in	NPVP.	Group	work	was	also	mentioned	as	an	important	
incentive	for	participation.	However,	the	main	disincentive	for	participation	was	time	
because	it	had	to	be	split	between	attending	meetings	and	also	taking	care	of	household	
chores.		
	

In	transaction	costs	language,	the	previous	statements	were	interpreted	as	reduced	
information	costs	and	higher	participation	costs.	Information	and	participation	costs	were	
seen	as	more	important	for	farmers,	so	they	are	highlighted	in	bold	in	table	8.	

	
Another	 incentive	 to	 participation	was	 the	 expectation	 that	 the	 NPVP	would	 link	

participant	producers	with	potential	buyers	in	high-income	consumer	markets.	Participant	
potato	producers	believed	 that	by	participating	 in	 the	NPVP,	 it	would	be	easier	 to	access	
buyers	who	were	willing	to	pay	more	for	better	quality.	Producers	declared	they	understood	
that	those	potential	buyers	demanded	organization	and	permanent	supply.	They	expressed	
their	 willingness	 to	 exercise	 enforcement	 within	 their	 groups	 through	 fines	 and	 social	
pressure	 to	 ensure	 quality	 and	 supply.	 These	 statements	 were	 interpreted	 as	 higher	
contracting,	monitoring	and	enforcement	costs.	
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On	the	other	hand,	producers	who	did	not	participate	in	NPVP	shared	the	following	
pattern:		
(a)	Barriers:	

• Most	 non-participant	 producers	 said	 that	 time	was	 the	main	 barrier	 that	 stopped	
them	from	participating	in	the	NPVP	(i.e.	3	females	and	11	males).	

• A	 few	 non-participant	 producers	 said	 that	 they	 were	 not	 interested	 in	 the	 NPVP	
workshop	or	meeting	topics	or	that	they	were	not	what	they	expected	(i.e.	5	males).	

• A	few	non-participant	producers	said	that	they	did	not	go	to	meetings	because	they	
did	not	want	to	pay	the	fee	for	not	attending	recent	meetings	(i.e.	one	female	and	3	
males).		

• A	few	non-participant	producers	said	that	meetings	were	held	in	locations	that	were	
far	from	their	farms	(i.e.	one	female	and	one	male).	This	was	particularly	relevant	for	
older	women	(i.e.	two)	who	mentioned	their	age	and	health	as	the	reasons	they	could	
not	take	care	of	the	chores	at	the	household	and	also	go	to	meetings.	

• A	couple	non-participant	producers	said	that	they	did	not	produce	enough	to	sell	in	
the	market	(i.e.	one	female	and	one	male).		
	

	(b)	Motivations:	
• Most	 non-participant	 producers	 said	 that	 they	would	 have	 liked	 to	 participate	 in	

NPVP	(i.e.	seven	males)	because	they	learned	about	seed	selection	(i.e.	two	males),	
potato	 planting	 techniques	 (i.e.	 two	 males),	 pest	 control	 (i.e.	 one	 male),	 new	
agricultural	practices	(i.e.	two	males),	and	because	the	last	year	he	did	not	participate	
he	had	problems	with	his	potato	yield	(i.e.	one	male),	

• One	non-participant	producer	said	that	he	would	have	liked	to	participate	because	
the	NPVP	topics	were	interesting	(i.e.	one	male).	

• One	non-participant	producer	said	that	he	would	have	liked	to	participate	next	year	
if	the	yield	for	those	who	participate	was	successful	in	the	current	year	(i.e.	one	male).	

• One	 non-participant	 producer	 said	 that	 she	would	 like	 to	 participate	 if	 the	 NPVP	
would	have	helped	them	find	a	permanent	market	for	their	potatoes	(i.e.	one	female).	

• One	non-participant	producer	said	that	he	would	have	liked	to	participate	if	the	NPVP	
offered	knitting	workshops	 for	women	so	 they	could	have	another	 income	 for	 the	
household	(i.e.	one	male).	
	
In	general,	the	most	common	barrier	to	participate	in	NPVP	among	non-participants	

was	time	to	attend	meetings.	Their	decisions	for	non-participation	were	based	mostly	on	
their	lack	of	labor	to	take	care	of	all	activities	needed	at	the	household,	and	the	consequent	
less	time	to	attend	meetings	or	take	care	of	communal	plots	in	NPVP.	Time	and	labor	
availability	at	the	household	level	were	seen	as	constraints	for	participation.	The	lack	of	
labor	was	partially	due	to	seasonal	outmigration	of	household	members,	especially	the	
youngest	and	men,	to	La	Paz,	Santa	Cruz,	and	Argentina;	and	age	for	those	who	did	not	
migrate.	In	some	cases,	there	was	only	one	member	left	in	the	household.	In	others,	there	
were	only	a	couple	of	elders	who	handled	all	activities	in	the	household.		

	
The	second	most	common	characteristic	shared	by	non-participant	producers	

concerns	the	topics	covered	by	the	NPVP.	The	topics	covered	material	that	non-participant	
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producers	believed	they	already	knew,	or	was	not	interesting	enough	for	their	farming	
needs.	Other	disincentives	for	participation	were	distance	to	meetings	from	producer	
farms,	absence	fees,	small	potato	production,	low	production,	age	and	health,	lack	of	notice	
for	meeting	times,	and	disagreement	between	NPVP	participants.		

	
Future	NPVP	participation	could	be	motivated	mostly	by	offering	topics	that	fit	

producer	needs	better,	and	that	served	to	increase	their	knowledge	about	new	agricultural	
practices.	Other	potential	incentives	for	participation	were	new	topics,	having	a	permanent	
market	to	sell	the	potato	yield,	economic	alternatives	for	women,	and	a	successful	year	for	
those	who	participated	each	year.			

6.	Conclusion	and	implications	for	future	research		

According	to	the	results	of	this	study,	the	Native	Potatoes	Varieties	Program	benefited	
small-scale	producers	in	four	ways.	First,	it	promoted	producers’	organization	based	on	a	
collaborative	learning	system	that	supported	long-term	grounded	innovation,	such	as	
continuous	technological	improvements	in	the	field,	while	preserving	ancient	common	
knowledge	and	conserving	native	potato	varieties.	Such	activities	required	constant	
collaboration	among	all	parties	involved	(i.e.	producers,	their	families,	the	local	support	
organization)	and	acquisition/sharing	of	knowledge	for	the	identification	and	selection	of	
seeds,	plowing,	planting,	fertilization,	and	harvesting	of	the	communal	plots.		

	
The	communities	involved	in	the	NPVP	were	those	where	potato	production	and	

commercialization	had	greater	importance	in	their	economy,	and	who	had	been	most	
greatly	hit	by	the	use	of	a	single	commercial	variety,	Waycha,	whose	yield	was	heavily	
affected	by	climate	change	events.	Based	on	administrative	costs,	CIP-ALTAGRO	and	
community	leaders	had	established	a	minimum	requirement	for	communities	to	run	a	local	
collaborative	learning	system:	at	least	12	people	had	to	commit	themselves	to	the	
successful	development	of	activities.	If	the	community	had	less	than	12	people,	they	had	to	
show	themselves	very	committed	to	the	program	for	the	NPVP	to	run	collectively.	The	
latter	was	the	case	of	Sirujiri,	where	only	six	were	the	committed	participants.	They	had	
brought	their	spouses	to	participate	in	order	to	increase	the	number	of	participants	to	11.	
This	latter	case	demonstrates	the	importance	rural	producers	and	their	communities	put	in	
collaborative	partnerships	that	allow	them	to	learn	collectively,	while	developing	
sustainable	innovation	that	is	grounded	in	the	social	institutions	they	had	established	since	
the	time	of	their	ancestors.			

	
Second,	the	NPVP	promoted	sustainable	innovation	because	the	collaborative	

learning	initiative	in	itself	was	based	on	collecting,	using,	empowering,	and	disseminating	
indigenous	knowledge	regarding	native	potato	varieties	and	their	transformation	among	
all	participants.	The	varieties	that	were	promoted	and	planted	for	the	duration	of	the	
program	were	those	most	adapted	to	the	conditions	of	the	area,	and	which	could	resist	
climate	variability	in	events	such	as	flood,	drought,	hail,	and	frost.	These	varieties	were	
collectively	identified	through	various	meetings	with	local	elders,	producers,	and	local	
leaders.	Representatives	from	the	technical	support	organization	took	notes	at	each	
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meeting	and	developed	workshops	and	materials	that	were	later	re-distributed	to	all	
members	of	the	communities.	

	
Third,	because	producers	planted	native	varieties	resistant	to	climate	variability,	

yields	were	less	likely	to	be	lost	in	the	face	of	events	such	as	floods,	droughts,	hail,	or	frost.	
As	a	result,	farmers	were	less	vulnerable	to	climate	risks	and	were	able	to	develop	
sustainable	innovation	based	on	the	indigenous	knowledge	that	was	previously	primarily	
held	by	the	elders	in	the	community.	Participation	in	the	NPVP	allowed	for	the	
dissemination	of	this	ancient	knowledge	and	the	inclusion	of	community	members	from	all	
ages	and	both	genders.	Likewise,	because	producers	participated	collectively	in	communal	
activities	to	conserve	their	native	varieties,	it	was	more	likely	that	they	would	produce	a	
larger	yield	of	native	potatoes	for	niche	markets.	This	practice	was	conducive	to	a	
sustainable	system	in	which	collaborative	learning	and	ancient	indigenous	knowledge	are	
at	the	core.		

	
Fourth,	potato	producers	who	participated	in	NPVP	saw	an	increase	in	their	

possibilities	of	access	to	the	Bolivian	Andean	Platform3	or	other	consumer	niche	markets	
that	required	communities	to	be	organized	and	offer	differentiated	products	(i.e.	such	as	
purple	native	potatoes	for	niche	markets).	The	learning	process	that	took	place	as	a	result	
of	the	collaboration	among	various	stakeholders	(i.e.	producers	and	their	families,	
community	leaders,	local	support	organizations)	empowered	the	communities	to	seek	
opportunities	that	were	not	possible	before	when	they	were	producing	only	one	potato	
variety	for	commercialization	(i.e.	Waycha),	which	was	vulnerable	to	climate	change	events	
and	price	changes	due	to	market	variability.		

	
In	terms	of	transaction	costs,	NPVP	participant	producers	experienced	a	decrease	in	

search,	and	information	costs	when	these	costs	were	compared	to	individual	costs.	On	the	
other	hand,	for	the	same	producers,	there	was	an	increase	in	participation,	contracting,	
monitoring,	and	enforcement	costs.	These	increases	and	decreases	in	costs	are	shown	in	
table	8.	

-Table	8	about	here	-	

Producers	who	did	not	participate	in	NPVP	identified	time	and	labor	constraints,	
and	lack	of	interest	in	the	topics	covered	in	NPVP	as	their	main	barriers	for	participation.	
The	common	patterns	among	participants	were	that	there	was	not	enough	labor	available	
in	the	household	to	attend	both	household	chores	and	community	activities.	They	chose	to	
work	in	the	chores	needed	at	the	household	rather	than	attending	meetings	or	working	on	
communal	plots.	The	lack	of	labor	was	partially	due	to	the	outmigration	of	men	and	the	
youngest	to	big	cities,	which	left	only	the	elder	and	women	in	charge	of	small	children	and	
household	chores.		

	
In	sum,	the	results	of	this	case	study	show	a	strong	effect	in	the	promotion	of	a	

collaborative	system	as	a	means	to	promote	grounded	and	inclusive	innovation,	and	reduce	
transaction	costs	for	the	producers	and	their	families.	However,	time	constraints	was	
identified	as	a	primary	reason	among	non-participants.	The	collaborative	effort	to	promote	
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planting	and	commercialization	of	native	potato	varieties,	and	their	subsequent	
transformation	into	chuño	and	tunta,	which	rely	on	ancient	indigenous	knowledge,	made	
the	program	a	contribution	to	resilience	and	grounded	innovation	in	the	region.	Producers	
stated	that	commercial	varieties	were	more	vulnerable	to	climate	events,	whereas	native	
potatoes	were	better	adapted	and	would	resist	extreme	climate	conditions.	If	high-income	
markets	for	the	native	potatoes	were	achieved	in	the	following	years,	the	program	could	
have	gained	further	interest	among	non-participant	producers.		

Notes

1.		 In	their	mission,	the	CIP-ALTAGRO	initiative	contributed	to	five	of	the	Millennium	
Development	Goals:	1)	eradicate	extreme	poverty	and	hunger,	2)	promote	gender	
equality	and	empower	women,	3)	reduce	child	mortality,	4)	improve	maternal	health,	
and	5)	ensure	environmental	sustainability	(CIP-ALTAGRO,	2007).		

2.		 One	quintal	is	equal	to	46kg.		
3.		 The	Bolivian	Andean	Platform	is	an	initiative	of	the	International	Potato	Center.	It	

“provides	a	platform	for	potato	producers,	other	market	chain	actors	and	service	
providers	to	come	together	to	identify	their	common	interests,	share	knowledge	and	
develop	joint	activities”	within	the	Bolivian	Highlands	context	(Guerrero,	et	al.,	2005;	
Devaux	et	al.,	2006).	
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Appendices	

Tables	

Table	1.	Participant	and	Non-participant	Producers	Characteristics	per	Community	in	

Umala,	Bolivia	2006	(Mean	Values)		

	
	
	
	
	
	
	
	
	
	
*Umala	
includes	
four	

communities:	San	José	Llanga,	San	Juan	Circa,	Vinto	Coopani	and	Kellhuiri.	
Source:	Baseline	Survey	SANREM	LTR-4	(Vinto	Coopani,	Kellhuiri,	Umala)	and	CIP-ALTAGRO	(Sirujiri)	
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Table	2.	Characteristics	of	participant	and	non-participant	farmers’	income	per	household	

in	Umala,	Bolivia	2006	

Source	 Vinto	Coopani	 Kellhuiri	 Sirujiri	
Total	income	per	household	(Mean	in	Bs**)	
	 10582.52	 15624.72	 NA	
	    

Sources	of	income	per	household	(%)	
Income	from	crops	 72.04	 82.13	 NA	
Income	from	salaries	 23.19	 12.17	 NA	
Income	from	independent	activities	 4.59	 5.7	 NA	
Others	 0	 0.23	 NA	

	    
Income	from	crops-related	activities	(%)	

Income	from	crops	 54.28	 62.74	 NA	
Income	from	selling	large	and	small	
animals	 27.4	 16.26	 NA	

Income	from	subproducts	 18.32	 21	 NA	
	
NA	=	Information	not	available	from	CIP-Altagro	Baseline	Survey	
*Umala	includes	four	communities:	San	José	Llanga,	San	Juan	Circa,	Vinto	Coopani	and	Kellhuiri.	
**Bolivianos	(Bolivian	currency).	In	2007,	one	dollar	was	equivalent	to	eight	bolivianos.	
Source:	Baseline	Survey	SANREM	LTR-4	(Vinto	Coopani,	Kellhuiri,	Umala)	and	CIP-ALTAGRO	(Sirujiri)	
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Table	3.	Average	Crop	Production	in	Umala,	Bolivia	2006	(qq*	household/year)	

	
	
	
	
*qq=	
quintales.	

One	quintal	is	equal	to	46	kg.		
Source:	Romero,	A.M	(2008)	for	Vinto	Coopani,	Kellhuiri	and	Umala.	CIP-ALTAGRO’s	baseline	survey	for	
Sirujiri.	
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Table	4.	Distribution	of	potato	yield	as	a	percentage	of	total	potato	production	in	Umala,	

Bolivia	2006	

Source:	Romero,	A.M.	(2008)	for	Vinto	Coopani,	Kellhuiri	and	Umala.	CIP-ALTAGRO’s	Baseline	survey	for	
Sirujiri	
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Table	5.	Typology	of	Transaction	Costs	for	the	case	study	

	

	 Source:	own	elaboration.	
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Table	6.	Case	Study	Tactics	for	Four	Design	Tests	

	
	
	
	
	
	
	
	
	
	
	
	
	 Source:	
Yin	
(1994,	p.	
33)
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Table	7.	Total	observations,	NPVP	Participants	and	Non-Participants		
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Table	8.	Transaction	Costs	of	Small-Scale	Producers	Who	Participate	in	NPVP	

	
	
	
	
	
	
	
	
	
	

Source:	Own	elaboration	
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List	of	Figures	

Figure	1.	Income	from	agricultural-related	activities	in	Umala,	Bolivia	2006	(in	percentage)	

	
Source:	Romero,	A.M.	(2008)	for	Vinto	Coopani,	Kellhuiri	and	Umala.		

	


