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1. Introduc,on 
•  Developing	smallholder-inclusive,	sustainable	agricultural	value	chains	is	a	priority	for	many	development	
actors	aiming	to	meet	a	variety	of	social,	economic,	and	environmental	objec,ves.		

•  However,	value	chain	development	involves	uncertainty	-decision-making	by	diverse	actors;	requires	
func,oning	linkages		

•  We	explored	the	uncertain,es	in	HQCF	value	chains		in	Nigeria,	and	ways	stakeholders	have	responded		

•  Cassava	is	a	climate-resilient	crop	that	is	widely	grown	by	smallholders.		
•  Nigeria	world’s	largest	cassava	producer	-	over	50	million	tonnes	of	roots	in	2014.		
•  Processed	cassava	can	help	meet	expanding	demand	for	more	&	different	types	of	agri-food	products	in	Africa.			
•  HQCF	has	mul,ple	food	and	industrial	uses	and	is	an	opportunity	for	smallholder	farmers	and	processors.		
•  Poten,al	economic	benefits	include:	Import	subs,tu,on	(	Nigeria	imported	4.4	million	tonnes	of	wheat	in	
2016/16(USDA-FAS,	2016);	average	cost	of	USD	1.39	billion	p.a.;	employment	crea,on;		and	income	for	
smallholder	cassava	growers.	Poten,al	health	benefits	for	consumers	–	gluten	free	(Falade	&	Akingbala,	2008).		

		
•  Since	the	1980s	there	have	been	a	series	of	a[empts	to	promote	HQCF	in	Nigeria.		
•  However,	the	development	of	this	value	chain	has	not	lived	up	to	expecta,ons	(Ohimain,	2014).		



Introduc,on (cont.)
•  Analysis	of	HQCF	value	chains	in	Nigeria	through	lens	of	complex	adap,ve	systems	(Orr	et	al.,	2015)	
•  Focus	on	2	components		uncertainty	and	adapta,on.		
•  To	explore	adapta,on,	use	Courtney	et.	al.’s	(1997)	conceptualiza,on	of	business	strategy	under	condi,ons	of	uncertainty.		
•  3	strategic	postures	in	response	to	uncertainty,	and	3	types	of	ac,ons	can	be	used	to	implement	that	strategy.		
3	strategic	postures	are	shaping,	adap,ng,	and	reserving	the	right	to	play.			
•  Shapers	aim	to	drive	their	industries	toward	a	new	structure	of	their	own	devising.		
•  Adapters	take	current	industry	structure	and	its	future	evolu,on	as	givens	and	react	to	the	opportuni,es	the	market	offers.			
•  Reserving	the	right	to	play		involves	a	company	being	in	a	privileged	posi,on—through	superior	informa,on,	cost	structures,	

or	rela,ons	—that	allows	the	company	to	wait	un,l	the	environment	becomes	less	uncertain	before	formula,ng	a	strategy.	
Three	types	of	ac9on	are		
•  ‘Big	bets’—large	commitments,	such	as	major	capital	investments,	that	produce	large	payoffs	in	some	scenarios	and	large	

losses	in	others.		Shaping	strategies	usually	involve	big	bets	
•  ‘Op9ons’	are	designed	to	secure	big	payoffs	of		best-case	scenarios,	while	minimizing	losses	in		worst-case	ones;	e.g.	trials	

before	introduc,on	of	new	product,	entering	into	limited	joint	ventures	to	minimize	risk	of	breaking	into	new	markets		
Enterprises	reserving		right	to	play	rely	heavily	on	op,ons.		

•  ‘No-regrets’	moves	that	will	pay	off	no	ma[er	what	happens	e.g.	reducing	costs,	gathering	intelligence,	or	building	skills.			
	
The	specific	study		objec9ves	are	to:	
								(1)	analyse	important	sources	of	uncertainty	influencing	HQCF	value	chains	
								(2)	explore	stakeholders’	strategies	to	respond	to	uncertainty	and	
						(3)	Highlight	the	implica,ons	of	different	adapta,on	strategies	for	social	and	environmental	outcomes.				



2. HQCF Value Chains in Nigeria 


Growers		

	

	

	

	

	

Source: Kleih et. al. (2014).

Figure	1.	HQCF	and	other	cassava	value	chains	in	South	West	Nigeria		
Source:	Kleih	et.	al.	(2014).	
	



3. Sources of Uncertainty  

•  Frequent	changes	in	the	policy	environment;	
• Market	for	HQCF	related	to	HQCF	as	a	subs,tute	for	wheat	flour	
• Availability	and	quality	of	HQCF	
• Availability	of	cassava	and	price	fluctua,ons	
• Domes,c	fuel	availability	and	costs.	



The policy environment   

•  Government	policy	has	created	2	major	sources	of	uncertainty	affec,ng	the	value	chain	for	
HQCF:		

									i)	How	far	policies	favouring	the	use	of	HQCF	will	be	enforced.		
									ii)	Whether	changes	in	government	will	result	in	policies	being	con,nued	or	abandoned.		
•  Changes	in	the	policy	environment	for	HQCF	since	the	1980s	have	involved	wheat	import	
bans,		X%	HQCF	inclusion	in	bread	flour	s,pula,ons,	various	forms	of	support	to	farmers	
and	processors.		

•  In	some	cases,	policy	has	had	a	pronounced	effect.		
			E.g.	mid-1980s	TMS	cassava	varie,es	led	to	increase	in	produc,on	and	drama,c	fall	in	
prices	(Nweke,	2004).		
•  Presiden,al	Ini,a,ve	on	Cassava	in	2002	led	to	the	establishment	of	over	500	micro-
processing	centres	and	100	SMEs	manufacturing	cassava	products.		Before	2002	there	
were	only	2	flash	dryers	in	Nigeria,	but	by	2014,	there	were		over	160	(Ohimain,	2014.	

•  In	other	cases,	however,	the	effects	of	government	policy	were	limited.		



Market for HQCF related to HQCF as a subs,tute 
for wheat flour 
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•  For	processors	to	
include	HQCF	in	
bread	flour,	the	
price	of	HQCF	
needs	to	be	
significantly	lower	
than	the	price	of	
wheat	flour	

•  Consumer	
acceptance	of	
HQCF	in	bread	
flour	is	low.		

	



Availability and quality of HQCF 

•  supply	of	high	volumes	of	HQCF	is	key	area	of	uncertainty		
•  	Processors	face	challenges	aggrega,ng	and	transpor,ng	roots	to	
factories	through	a	value	chain	origina,ng	from	many	smallholders,	
as	well	as	mee,ng	quality	standards.			
• Millers	face	similar	problems.	Millers	are	wary	of	buying	small	
volumes	of	HQCF	from	large	numbers	of	SMEs	with	associated	risk	of	
variable	quality	and	possible	damage	to	brand	(Graoam	et	al,	2013).			
• Prime	area	of	uncertainty	for	the	milling	industry	(Oludiran	(2002);	
UNIDO/FGN	(2006);	Sawyer	(2012);	Ajao	and	Adegun	(2009);	Ohimain	
(2014)	and	Graoam	et.	al.,	2013).		



Availability of cassava and price fluctua,ons 
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Produc,on	 Producer	Price	Indices		

	Cassava	produc9on	and	price	trends	in	Nigeria,	1980-2014	

Annual	and	
seasonal		
varia,on	in		
produc,on	
and	prices	



The supply and cost of energy 
 

•  Fuel	costs	for	the	flash	drying	process	are	2nd	highest	component	in	HQCF	produc,on.	
•  Energy	is	required	to	generate	heat	and	power	the	flash	drier.		
•  Fluctua,ons	in	the	supply	and	price	of	energy	required	for	processing.		
•  Nigeria	has	available	capacity	of	4,500	MW,	while	in	2016,	the	demand	for	electricity	
was	12,800	MW	(Latham	&	Watkins	Africa	Prac,ce,	2016).			

•  Average	number	of	power	outages	reported	by	enterprises	32.8	per	month	(8.3	for	SSA)	
(Latham	&	Watkins	Africa	Prac,ce,	2016).			

•  Cost	of	energy	in	HQCF	processing	depends	on	a	number	of	factors,	including	the	type	
and	source	of	fuel	and	the	efficiency	of	drying	process.		

•  Based	on	use	of	fossil	fuels,	fuel	represented	36%	of		total	cost	of	producing	HQCF	in	
2014	(Marchant	el	al,	2015).		

•  Foreign	exchange	scarcity	and	the	removal	of	fuel	subsidy	in	May	2016	also	contributed	
to	increasing	costs	of	domes,c	produc,on.		Diesel	prices	rose	by		42%	between	July	
2015	and	July	2016,	following	the	removal	of	government	subsidy	(NBS,	2016).		



 
4. Stakeholders  strategies to respond to uncertainty

Shaping	
•  Main	shapers	have	been	suppor,ng	services	including	research	organiza9ons	-Federal	
Ins,tute	of	Industrial	Research,	Oshodi	(FIIRO)	and	IITA–	that	developed	HQCF.			

•  Research	has	also	involved	the	design	of	processing	equipment,	par,cularly	flash-driers.		
•  Researchers	modified	exis,ng	flash	driers	to	achieve	major	gains	in	energy	efficiency,	
and	iden,fied	alterna,ve	fuel	sources	such	as	cashew	nut	and	palm	kernel	shells.			

•  An	economic	and	carbon	emission	assessment	of	heat	exchangers	with	alterna,ve	fuel	
sources	showed	fuel	cost	reduc,ons	of	90%	(Marchant	et.	al.,	2015).		

•  Nigeria’s	main	manufacturer	of	flash	dryers	has	produced	25	improved	units,	and	15	
SMEs	have	been	retrofi[ed	with	waste	fuel	heat	exchangers.	

•  However,	poor	management	by	SMEs	means	opera,onal	efficiency	is	substan,ally	
reduced	(Marchant	et	al.,	2015).			

•  The	government	of	Nigeria,	primarily	through	a	range	of	policy	interven,ons.	Policies	to	
shape	the	economic	environment	in	favour	of	HQCF	have	had	limited	success.		



Adap9ng	
Farmers		
•  Have	adapted	by	switching	to	alterna,ve	chains.	Eg	fufu	and	gari	.		
•  Compe,,on	for	cassava	roots	has	driven	up	prices,	further	eroding	margins	for	HQCF	processors.	
•  Despite	this,	farmers		complain	of	cassava	being	rejected	at	the	factory-gate,	not	because	of	poor	

quality,	but	due	to	lack	of	demand.	
•  At	the	same	,me,	factory	managers	complain	of	not	being	able	to	access	sufficient	cassava	roots		
•  SME	processors	
•  Entered	the	industry	in	response	to	a	favourable	policy	environment.			
•  Assumed	that	the	s,pula,on	of	10%	inclusion	of	HQCF	in	bread	flour	would	s,mulate	demand	.		
•  	Together	with	other	forms	of	support,	this	induced	SMEs	to	make	“big	bets”	and	invest	in	HQCF	

processing.		
•  As	these	assump,ons	haven’t	held	up,	processors	forced	to	adapt	in	order	to	survive.		
•  Many	have	made	no-regret	moves	to	reduce	their	costs	(e.g.	switching	sources	of	fuel)	and	

diversified	into	gari,	fufu.		
•  Ver,cal	integra,on.	Inves,ng	in	their	own	farms	
•  Curng	transport	costs	by	first	processing	cassava	roots	into	wet	cassava	cake	at	village	level	
•  Selling	HQCF	to	local	users	such	as	smaller	bakeries	and	food	processors	close	to	the	factory	gate	

e,g.	biscuit	manufacturer	10%	HQCF	in	class	“C”	biscuits	
•  SMEs	producing	HQCF	appear	to	have	rela,vely	low	adap,ve	capacity.	Survey	of	7	SMEs	iden,fied	

a	low	skill	base	of	supervisory	staff	in	HQCF	factories,	frequent	change-overs,	and	weak	
management	(Abayomi	and	Adegoke,	2016).		



Reserving	the	right	to	play	
•  Actors	with	greatest	capacity	for	adapta,on	to	uncertainty	–	the	wheat	milling	companies	–	have	largely	stayed	

out	of	the	HQCF	value	chain.	They	have	reserved	the	right	to	play.		

•  Millions	of	tonnes	of	wheat	are	injected	into	Nigeria	each	year	through	decisions	of	a	small	number	of	firms	
and	individuals	(Wheat	Trap).			

•  Millers,	traders	and	bakers	have	established	an	industry	where	the	quan,ty	and	quality	of	the	main	commodity	
is	rela,vely	well	controlled.		

•  The	wheat	milling	industry	has	successfully	adapted	to	uncertain,es	in	the	supply	of	wheat	imports	
•  The	proven	ability	of	the	millers	to	adapt	to	changes	in	the	world	market	for	wheat	means	that	they	occupy	a	

privileged	posi,on	which	has	allowed	them	to	reserve	the	right	to	play	as	long	as	incen,ves	are	limited	and	
high	levels	of	uncertainty	remain	in	the	value	chain	for	HQCF.	

•  Some	milling	companies	have	begun	to	explore	the	op9ons	however.		

•  FMN	recently	acquired	the	largest	HQCF	processors	in	order	to	secure	a	regular	supply	of	flour.		

•  Followed	by	further	backward	integra,on	with	investments	in		land	for	very	large-scale,	heavily	mechanized	
farms	in	order	to	secure	the	supply	of	fresh	cassava	roots.		

•  To	protect	its	exis,ng	brands,	FMN	incorporates	HQCF	into	separately	branded	composite	flours	or	sells	to	
food	processing	companies.		Other	milling	companies	are	ver,cally	integra,ng	to	produce	food	products	using	
their	own	wheat	flour,	with	poten,al	scope	for	HQCF.	

•  FMN’s	recent	investments	may	signal	a	change	of	role	that	could	shape		future	of		HQCF	value	chains.		

•  The	business	model	which	allows	the	wheat	milling	industry	to	adapt	to	uncertain,es	in	the	value	chain	for	
HQCF	has	implica,ons	for	other	business	actors.		

•  Huge	factories	and	mechanised	cassava	root	produc,on	will	give	economies	of	scale	and	may	exclude	both	
smallholders	and	SMEs.		

•  Successful	adapta,on	to	uncertainty	may	carry	a	heavy	price	in	terms	of	social	and	environmental	outcomes.		

Photos	courtesy	of	Uli	



5. Conclusions 

•  Several	sources	of	uncertainty	that	have	played	a	pivotal	role	in	restric,ng	the	development	of	the	value	chain	
•  Value	chain	actors	have	responded	to	these	uncertain,es	in	different	ways.		
•  A	actors	with	greatest	adap,ve	capacity	(wheat	millers)	have	un,l	recently		reserved	the	right	to	play.		
•  In	absence	of	demand	for	HQCF	from	the	milling	industry,	other	actors	in	the	value	chain	have	had	mixed	fortunes.		
•  Smallholders	have	adapted	to	the	lack	of	demand	for	HQCF	by	supplying	cassava	roots	to	rival	value	chains.	
Growing	demand	for	cassava	products,	namely	fufu	and	gari,	kept	prices	for	roots	high	and	benefi[ed	growers.		

•  Main	losers	have	been	HQCF	processors,		squeezed	by	high	roots	costs,	,	high	energy	costs,	and	the	lack	of	strong	
demand	from	the	milling	industry.	High	failure	rate		of		SMEs	with	limited	management	and	technical	capacity	.		

•  Main	shapers	have	been	research	organisa,ons	and	the	government.	While	research	was	able	to	develop	suitable	
technology,	its	successful	opera,on	required	favourable	condi,ons	for	the	development	of	the	value	chain.		

•  Governments	a[empted	to	create	this	environment	but	inconsistently.	With	its	over-reliance	on	oil	revenues	and	
inability	to	provide	a	sustainable	electricity	supply,	government	is	itself	a	major	source	of	uncertainty		

•  Without	demand	from	wheat	millers	and	ac,ve	par,cipa,on,		limits	to	what	policy-makers	could	achieve.		
•  Recent	developments	suggest	that	the	most	effec,ve	strategy	for	the	milling	industry	to	reduce	uncertainty	in	the	
HQCF	value	chain	is	through	ver,cal	integra,on,	producing	their	own	cassava	roots	and	flour.			

•  To	what	extent	can	these		development	of	HQCF	value	chains	combine	economic	growth,	equity	and	environmental	
objec,ves	as	set	out	in	the	SDGs?	Is	an	open	ques,on.	


