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Three	background	elements	are	important	to	rapid	growth	in	fertilizer	use.	They	place	the	importance	of	
fertilizer	in	growth	and	poverty	reduction,	and	the	characteristics	of	the	dominant	users	of	fertilizer.	
These	are	summarized	in	the	next	three	sections	

Rapid	Agricultural	Growth	Drives	Poverty	Reduction	and	Overall	Growth	

My	paper	presented	to	this	group	in	January	provided	data	and	analyzed	the	relationships	behind	the	
Agricultural	Development	Led	Industrialization	(ADLI)	strategy	that	drives	the	national	20	year	vision	
(Mellor	2012.)	As	discussed	below	ADLI	gets	the	bulk	of	its	agricultural	growth	from	high	potential	areas	
and	implicitly	from	the	small	commercial	farmer.	Those	farmers	spend	half	the	increments	to	their	
income	in	the	local,	rural,	non-farm	sector	(Dorosh	and	Mellor	2012.)	That	sector	is	employment	
intensive	and	its	growth	drives	the	rapid	reduction	in	poverty	that	is	always	associated	with	rapid	
growth	by	the	small	commercial	farmer	(Mellor	1978,	Mellor	1992,	Hazell	and	Roell	1989,	Delgado	et.	
al.1998,	Bell	and	Hazell	1982.	Mellor	and	Ranade	2006	Ravallion	and	Datt	2002,	Gavian	2002).	Those	
processes	have	been	working	very	effectively	in	Ethiopia	over	the	past	two	decades	with	major	
reductions	in	poverty	(Dorosh	and	Mellor	2012.).	

As	the	economy	grows	the	relative	importance	of	agriculture	in	GDP	declines.	By	middle	income	status	
the	rate	of	agricultural	growth	continues	to	influence	the	overall	growth	rate	but	it	is	no	longer	the	
dominant	factor.		In	contrast,	agriculture	continues	its	dominance	of	employment	growth	and	poverty	
reduction	(Barrios	and	Mellor	2006,	Mellor	and	Gavian	2002.).	Thus	the	ADLI	strategy	lays	the	
groundwork	for	long	term	rapid	growth	in	employment	and	poverty	reduction.	
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Changing	Sources	of	Growth	in	Agriculture	

The	PIF	documents	the	changing	sources	of	growth	for	agriculture,	which	I	summarize	below	and	briefly	
extend	(Ethiopia,	Government	of		2010.)	Following	the	restoration	of	peace	and	stable	government	in	
Ethiopia	agriculture	sustained	a	very	high	growth	rate,	largely	through	improvements	in	traditional	
husbandry	with	associated	increased	labor	input.	In	the	first	several	years	much	of	the	growth	was	
recovery	from	the	dislocations	of	the	previous	period,	then	the	rapidly	growing	extension	service	played	
a	critical	role	in	keeping	the	process	going.	The	use	of	commercial	fertilizer	(Urea	and	DAP)	grew	but	
until	very	recently	the	base	of	use	and	the	growth	rate	were	insufficient	to	have	a	significant	aggregate	
impact	on	agricultural	production.	That	is,	until	very	recently	modern	varieties	and	fertilizer	played	a	
very	modest	role	in	the	growth	rate.		

We	know	from	logic	as	well	as	the	experience	of	India	and	other	countries	that	rode	a	lengthy	period	of	
rapid	agricultural	growth	from	basically	traditional	sources,	that	that	source	of	growth	runs	out	(Mellor	
et.al.	1968)		Ethiopia	has	now	reached	that	stage.	Fortunately	the	base	of	inorganic	fertilizer	use,	almost	
entirely	Urea	and	DAP,	and	the	increased	technical	capacity	of	the	extension	service	provide	the	basis	
for	maintaining	past	high	growth	rates	through	purchased	input	based	increased	intensity.	Rapid	growth	
in	use	of	Urea	and	DAP	fertilizer	dominates	this	process.	This	paper	is	concerned	with	this	second	stage	
of	growth.	This	stage	of	growth	can	be	prolonged	with	improved	soil	fertility	practices,	using	large	
quantities	of	compost,	and	liming.	

Eventually	the	growth	from	a	simple	approach	to	fertility	also	runs	out.	Then	greatly	increased	
sophistication	will	be	needed	in	soil	testing,	fine	tuning	fertilizer	application	to	the	crop	and	soil	
specifics,	and	improved	crop	varieties	will	need	to	be	introduced	every	few	years,	requiring	enlarged	
research,	increasingly	sophisticated	extension,	and	massive	expansion	of	commercial	seed	production.	
At	that	stage	a	high	proportion	of	growth	comes	from	shift	to	high	value	commodities,	including	the	
gradual	dominance	of	the	livestock	sector	and	its	rapidly	growing	feed	requirements.	The	ground	work	
for	this	stage	needs	to	be	developed	now	as	it	takes	time.	

Concentration	on	High	Potential	Areas	and	Farmers	

Over	70	percent	of	the	cultivated	area	is	in	moisture	reliable	areas	(table	1.)	Given	the	higher	yield,	a	
larger	proportion,	perhaps	as	much	as	80	percent	of	the	value	of	agricultural	output	is	in	those	areas.	
Although	40	percent	of	rural	households	cultivate	less	the	0.5	hectares	of	land,	that	comprises	only	ten	
percent	of	the		

Table	5:	Ethiopia:	Total	area	cultivated	by	farm	size	and	agro-ecology	

Farm Size 
(hectares) 

Moisture 
Reliable 
Cereal 

Moisture 
Reliable 

Enset 

Humid 
Lowland 

Drought 
Prone 

Pastoralist Total 

     

 (percentage of national total)  
0.0 -  0.25 0.9% 1.1% 0.1% 0.6% 0.1% 2.7% 
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0.25 - 0.52 2.9% 2.4% 0.1% 2.2% 0.2% 7.9% 
0.52 - 0.90 7.1% 2.9% 0.3% 3.8% 0.3% 14.4% 
0.90 - 1.52 14.0% 2.7% 0.4% 6.7% 0.6% 24.3% 
1.52 - 25.20 33.5% 2.2% 0.8% 13.1% 1.1% 50.7% 
Total 58.6% 11.2% 1.6% 26.4% 2.3% 100.0% 

a	Each	farm	size	interval	(quintile)	contains	20	percent	of	Ethiopia’s	farms,	approximately	2.57	million	

farms.	Source:	Calculations	from	the	Agriculture	Sample	Survey	of	2007/08,	Central	Statistical	Agency	

(CSA)	

cultivated	land	and	perhaps	an	even	smaller	percent	of	output.	Seventy	five	percent	of	land	and	
probably	80	percent	of	output	is	in	holdings	of	over	0.9	hectares	–	almost	all	of	which	is	in	holdings	of	
less	than	five	hectares.	These	holdings	occupy	40	percent	of	rural	families.		

Note	that	the	average	size	of	farm	for	cooperative	members,	who	are	the	commercially	oriented	
farmers,	is	nearly	two	hectares.	It	is	these	small	commercial	farmers	who	not	only	produce	the	output	
but	who	are	able	and	willing	to	modernize	and	increase	production.	They	are	the	families	who	drive	
rural	employment	growth	and	poverty	reduction.	

Thus	over	half	of	the	cultivated	land	and	perhaps	2/3rds	of	the	production	is	in	farms	of	over	0.9	
hectares	located	in	moisture	reliable	regions.	That	is	where	the	big	results	will	come.	These	of	course	
are	the	areas	and	the	farmers	who	get	the	best	response	from	fertilizer.		

Approach	of	the	Paper	

This	paper	is	devoted	to	issues	critical	to	achieving	rapid	growth	rates	in	the	use	of	inorganic	fertilizer.	
The	approach	is	to	state	ten	issues	and	to	provide	back	ground	on	each	as	a	basis	for	discussion	of	
needed	actions.	The	data	and	analysis	available	on	these	issues	is	sparse.	Until	those	data	requirements	
are	met	reliance	must	be	placed	excessively	on	experience	of	other	countries.	While	useful	in	a	broad	
diagnostic	sense	these	analogies	are	rarely	a	close	match	to	conditions	in	Ethiopia.	There	is	also	an	
emphasis	on	short	run	(	i.e.	five	years)		acceleration	of	the	fertilizer	growth	rate	–	the	time	span	of	the	
AMDe	project	under	which	this	work	is	being	done.	There	is	also	extra	focus	on	the	high	potential,	
assured	rainfall	areas	given	the	concentration	of	AMDe	work	in	those	Woredas.	

Fertilizer	Issue	1:		How	Important	is	Fertilizer	Growth	to	Overall	Agricultural	Growth?	

The	PIF	provides	detailed	supporting	data	that	over	2/3rds	of	the	government’s	target	agricultural	
growth	rate	is	specifically	attributable	to	growth	in	fertilizer	use.	Those	figures	commence	with	the	
initial	base	of	use,	which	is	now	substantial,	and	puts	on	that	base	a	much	faster	growth	rate	than	in	the	
past.	Thus,	without	more	than	doubling	the	growth	rate	for	fertilizer	(and	doubling	of	use	in	five	years)	
the	government’s	targets	will	not	be	met.	Immediate,	greatly	accelerated	growth	in	fertilizer	use	is	
essential	to	meeting	the	targets.	That	growth	will	be	the	measure	of	success	in	the	agricultural	growth	
rate	and	its	objective	of	economic	transformation	and	poverty	reduction.	Delay	in	achieving	that	
acceleration	will	be	the	measure	of	delay	in	achieving	the	government’s	objectives.		There	is	urgency.	
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Of	course	fertilizer	interacts	with	other	changes	so	improvements	such	as	in	seed	availability	and	
research/extension	are	all	part	of	achieving	those	results.	But	rapid	fertilizer	growth	is	essential.	That	is	
also	consistent	with	the	experience	in	low	and	middle	income	countries	achieving	rapid	growth	rates	in	
agriculture	(Desi	1982.).	Without	the	accelerated	growth	in	fertilizer	use	all	the	other	measures	fall	
short.	Fortunately,	with	the	right	strategy,	priorities	and	policies,	the	required	growth	rate	in	fertilizer	
use	is	more	easily	achieved	than	that	for	other	areas	such	as	seed	production	with	its	more	complex	
institutional	requirements.	

Issue	1	may	be	summarized	in	terms	of	three	questions		

1. What	is	the	percent	of	users	and	the	rates	of	application	of	inorganic	fertilizers	by	the	small	
commercial	farmers	(1	to	5	hectares)	in	the	assured	rainfall	areas?	

2. How	does	this	compare	with	recommendations?	
3. What	are	the	implications	to	the	near	term	(five	year)	growth	rate	in	fertilizer	use?	

	

Fertilizer	Issue	2:		How	Profitable	is	Fertilizer	Use	at	the	Farm	Level?	

High	rates	of	growth	in	fertilizer	use	are	always	associated	with	high	profitability.	Subsidies	may	add	to	
profitability	and	hence	the	rate	of	growth,	but	for	fast	rates	the	underlying	profitability	must	be	high.	In	
Ethiopia	the	physical	conditions	(soil	and	climate)	in	the	high	potential	areas	are	favorable	to	high	
profitability.	

The	focus	groups	found	farmers	fully	aware	of	the	role	of	fertilizer	and	perceiving	that	it	is	highly	
profitable	(JMA	2012.)	That	is	further	confirmed	in	detail	in	the	draft	IFPRI	base	line	study	for	AGP.	The	
extension	service	has	accomplished	much.	Some	farmers	in	the	focus	groups	are	using	fertilizer	at	high	
recommended	levels.	But	overall	there	are	some	fares	not	using	and	use	is	generally	at	levels	considered	
low	by	experimental	and	international	experience.	That	is	likely	a	reflection	of	low	profitability.		
However,	the	evidence	is	mixed	and	indirect.	

For	example,	a	careful	IFPRI	paper	from	five	years	ago,	based	on	analysis	of	carefully	collected,	
randomized,	detailed	National	Statistical	Agency	sample	survey	data	show	profitability	as	quite	low	
(Asrit	2010.)	These	data	may	be	somewhat	biased	for	this	purpose.	For	example	unfertilized	fields	may	
be	inherently	more	fertile	and	located	close	to	farm	residences	with	more	organic	matter	used.	The	
focus	groups	indicated	that	farmers	make	heavier	applications	on	the	less	fertile	and	more	distant	fields	
and	that	they	tend	not	to	use	organic	matter	on	fields	reeving	inorganic	fertilizers.	The	science	suggests	
this	is	incorrect	practice.		

Nevertheless,	the	IFPRI	data	show	returns	sufficiently	low	as	to	indicate	a	significant	problem.	Again	that	
is	consistent	with	the	focus	groups	that	showed	considerable	misinformation,	and	practice	by	farms	–	
widely	different	ratios	of	DAP	to	Urea	that	seem	not	to	be	related	to	soil	differences,	rare	use	of	organic	
matter	on	the	same	field	as	inorganic	despite	the	complementarity,	little	use	of	top	dressing,	and	the	
likelihood	that	placement	is	poor.	
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The	IFPRI	paper	explores	trends	in	and	determinants	of	cereal	yields	in	Ethiopia	using	data	from	a	series	
of	nationally	representative	agricultural	sample	surveys.	In	addition	to	descriptive	analysis,	yield	response	
functions	were	specified	and	estimated	for	the	three	major	cereals	–	teff,	wheat,	and	maize.	Regression	
results	 confirm	 that	 chemical	 fertilizer	 application	 raises	 yields	 in	 the	 production	 of	 these	 crops.	 The	
extent	of	the	rise	is	not	large,	however.		

A	number	of	indicators	of	returns	to	fertilizer	use,	including	output-input	price	ratios	and	value-cost	ratios,	
were	also	computed.	The	levels	of	these	ratios,	evaluated	at	national-level	averages,	do	not	signify	very	
high	returns	to	fertilizer	use	in	the	production	of	the	three	crops	considered.	The	estimated	output/input	
ratios	range	from	0.9	for	teff	and	1.85	for	wheat	through	to	2.95	for	maize.	Corresponding	output/nutrient	
ratios	 are	 higher	 but	 the	 highest	 reached	 only	 half	 of	 the	 ratio	 of	 10	 deemed	 efficient	 fertilizer	 use.	
Moreover,	 only	 five	 (out	 of	 twelve)	 value/cost	 ratios	 are	 greater	 than	 2	 (the	 highest	 being	 3.23),	 the	
remaining	 are	 below	 2.	 Two	 is	 widely	 considered	 the	 ratio	 on	 which	 farmer’s	 base	 decisions	 to	 use	
fertilizer.	 It	 is	 sufficient	 to	 cover	 the	 risks	 and	 other	 costs,	 including	 labor	 associated	 with	 increased	
fertilizer	use.	

IFPRI	presents	data	for	optimal	levels	of	fertilizer	use	–	I	believe	from	its	own	calculations	from	NSA	data	
on	farmers’	fields	-	that	come	out	about	40	percent	higher	than	actual	use.	In	other	words	use	can	
increase	by	40	percent	to	bring	use	by	farmers	to	optimal	use	under	current	farmer	conditions.	This	is	a	
quite	low	number	compared	to	utilization	in	Asian	countries,	although	fairly	high	by	African	standards.	
This	implies	that	response	to	fertilizer	is	quite	low	under	farmer	conditions	in	Ethiopia,	with	huge	
potential	to	increase	that	response.	

In	another	IFPRI	paper,	Mellor	and	Dorosh	(2012)	use	NSA	data	to	compare	fertilizer	use	on	small	farms	
that	use	fertilizer	and	large	farms	(commercial	operations	many	times	the	size	of	small	farms.)	In	
essence	this	compares	farmers	with	contacts	that	give	them	complete	access	to	improved	seed,	
fertilizer,	technical	knowledge	and	finance	with	small	farms	much	more	constrained	on	each.	Fertilizer	
use	was	about	at	the	same	rate	on	wheat	and	25	percent	higher	for	maize	on	the	large	farms	compared	
to	small.	The	large	farmers	obtained	a	20	percent	higher	yield	on	wheat	and	a	50	percent	higher	yield	
for	maize.	The	latter	reflecting	the	effect	of	better	access	to	hybrid	maize	and	the	25	percent	higher	rate	
of	fertilizer	application	as	well	as	better	knowledge	about	fertility	practices.		These	data	confirm	that	
improving	access	of	small	farmers	to	knowledge,	inputs	and	finance,	comparable	to	that	of	large	farmers	
offer	considerable	scope	for	increased	use	of	fertilizer	and	increased	profitability.	

Issue	2	may	be	summarized	in	terms	of	three	questions.	

1. What	is	the	level	of	profitability,	and	of	use	of	fertilizer	if	the	optimal	level	of	use	and	set	of	
practice	(compost	level,	mix	of	urea	and	DAP,	liming,	timing,	placement	and	etc.)	are	followed?	

2. What	is	the	difference	in	use	and	profitability	between	the	small	commercial	farmer	and	those	
with	smaller	holdings?	What	is	the	implication	to	the	requirements	for	further	rapid	growth	in	
fertilizer	use?	

3. What	are	the	barriers	to	achieving	the	optimal	set	of	practices,	particularly	for	the	small	
commercial	farmer	in	the	assured	rainfall	areas?	
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Fertilizer	Issue	3:	What	is	the	Role	of	Lime?	

Many	of	the	soils	of	Ethiopia,	particularly	in	the	adequate	rainfall	areas,	are	acid.	Amongst	other	effects,	
the	uptake	of	nutrients,	particular	phosphorus	is	reduced.	Acidity	may	explain	the	unusually	high	levels	
of	phosphate	use	by	farmers	even	compared	to	local	recommendations.	If	that	is	the	case	it	is	urgent	to	
provide	lime	on	a	large	scale.	

Ethiopia	has	deposits	of	limestone	that	need	to	be	developed	on	a	large	scale.	Farmers	the	world	over	
rarely	apply	lime	at	the	most	profitable	level	or	even	at	all	when	faced	by	market	prices.	That	is	because	
it	is	a	very	bulky	commodity	with	consequent	high	costs	of	application.	This	is	particularly	true	in	low	
mechanized	agricultures.	Even	urban	people	can	understand	that	carrying	and	distributing	ten	or	more	
tons	of	lime	per	hectare	is	a	huge	task.	In	addition	lime	provides	its	return	over	a	several	year	period,	in	
contrast	to	urea	for	example	in	which	essentially	all	the	return	comes	in	the	first	cropping	season.	As	a	
result	of	these	two	forces	governments	have	found	it	socially	profitable	to	heavily	subsidize	lime	
applications.	The	other	critical	public	action	is	continued	rapid	building	of	all-weather	roads.	Lime	will	
not	be	used	on	farms	that	are	not	on	all-weather	roads.	

ISSUES/QUESTONS	

1. What	is	the	aggregate	requirement	for	lime	in	the	assured	rainfall	areas	and	what	is	a	
reasonable	time	span	for	achieving	that	level	of	use?	

2. What	should	be	done	to	accelerate	development	of	lime	deposits?	Where	will	the	capital	come	
from?	

3. What	role	can	the	private	sector	play?	
4. What	is	the	time	span	for	complete	coverage	of	assured	rainfall	areas	with	roads?	
5. Should	lime	be	subsidized	and	at	what	rate?	Cover	all	transport	cost,	including	those	of	the	

farmer	herself?	
6. What	research,	test	plots	are	needed	for	lime?	
7. What	special	training	for	extension	agents.	
8. What	is	the	role	of	cooperatives	in	lime	distribution?	

Fertilizer	Issue	5:	What	is	Required	for	Soil	Testing,	Making	Use	of	it,	and	the	Time	Horizons?	

In	the	short	run	soil	testing	can	be	valuable	in	improving	practices	with	respect	to	Urea	and	DAP,	the	
bulk	of	present	fertilizer	use.	Much	of	that	can	be	simple	tests	carried	out	by	trained	extension	agents.	
That	is	simplest	for	testing	for	soil	acidity	and	defining	liming	levels.	At	the	next	stage	getting	the	mix	of	
urea	and	DAP	right	for	specific	conditions	and	in	spotting	trace	element	deficiencies	that	can	to	an	
extent	and	for	some	elements	be	dealt	with	by	heavy	applications	of	compost.	

In	the	long	run	potash	may	become	limiting,	as	well	as	trace	elements.	For	that	sophisticated	soil	testing	
is	needed.	Though	fertilizer	growth	may	be	rapid	in	the	short	run,	developing	adequate	soil	testing	labs	
and	moving	that	to	utilization	by	the	extension	service	and	providing	the	right	complex	fertilizer	takes	
time.	Experience	elsewhere,	confirmed	by	preliminary	discussions	in	Ethiopia	is	that	it	will	take	in	excess	
of	five	years	to	get	the	sophisticated	system	in	place	and	substantially	shifting	the	mix	of	fertilizers	used.	
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There	is	widespread	experience	of	premature	introduction	of	mixed	fertilizers	with	the	result	that	the	
mixes	are	not	optimal	for	the	majority	of	famers	and	hence	the	cost	per	unit	of	nutrients	actually	
needed	is	greatly	increased.	This	has	been	far	more	of	a	problem	in	Africa,	where	the	shift	to	mixed	
fertilizer	has	come	earlier	than	in	Asian	countries	that	stayed	with	the	basics	of	urea	and	DAP	to	much	
higher	levels	of	use.	Much	is	made	of	the	need	for	trace	elements	–	but	a	vigorous,	successful	program	
on	organics	will	meet	a	wide	range	of	the	trace	element	needs.	Thus,	caution	is	needed	in	this	effort,	
even	though	in	the	long	run	it	has	potential.	Related	to	this,	expansion	in	soil	testing	as	planned	can	help	
greatly	increase	productivity	of	DAP	and	Urea	by	getting	the	right	proportions	of	these	for	each	
situation.	The	focus	groups	show	farmers	are	generally	far	from	the	optimum	mix.		

It	is	notable	the	in	India,	at	present,	85	percent	of	all	nutrients	provided	from	inorganic	sources	are	still	
from	Urea	and	DAP,	despite	development	of	fairly	widespread	soil	testing	capability.	This	high	percent	is	
in	part	due	to	subsidy	policies	that	favor	these	two	nutrients	and	particularly	urea.	Likewise	in	the	US	
Urea	and	DAP	(plus	anhydrous	ammonia)	still	dominate	fertilizer	tonnage.		

This	issue	may	be	summarized	in	the	following	questions.	

1. What	is	the	time	span	for	full	coverage	at	required	intensity	of	soil	testing	throughout	the	
assured	rainfall	areas?	

2. What	is	the	time	span	for	lifting	the	technical	capacity	of	the	extension	service	to	use	the	soil	
testing	results?	

3. How	can	soil	testing	be	used	in	the	short	run	to	increase	efficiency	of	DAP	and	Urea?	
4. What	is	the	aggregate	requirement	for	lime	in	the	made	Woredas?	How	long	will	it	take	to	be	

able	to	supply	this	quantity?	What	policies	are	needed?	Subsidies?	
5. How	will	the	marketing	of	mixed	fertilizers	be	tuned	to	micro	differences	in	requirements?	
6. What	scope	is	their	in	the	short	run	for	use	of	soil	testing	kits	by	extension	agents?	

Fertilizer	Issue	5:	How	much	future	growth	potential	is	there	in	just	Urea	and	DAP?	

Specifically,	can	the	profitable	use	of	Urea	and	DAP	be	doubled	from	the	present	levels	and	hence	the	
growth	rate	more	than	doubled	in	the	immediate	five	year	period	while	more	sophisticated	approaches	
are	being	implemented	to	maintain	that	growth	into	the	future?	

This	question	has	three	parts.		

a. The	area	not	receiving	fertilizer.	The	IFPRI	study	shows	60	percent	of	farmers	do	not	use	
fertilizer.	The	proportion	of	area	covered	would	of	course	be	much	larger	than	the	
proportion	of	farmers	using.	Since	IFPRI	shows	that	over	time	the	use	per	hectare	by	those	
using	fertilizer	has	changed	little,	one	can	assume	that,	given	the	increase	in	the	past	two	
years,	now	less	than	half	the	farmers	do	not	use	fertilizer.	Use	will	be	more	widespread	in	
the	high	potential	areas	of	AMDe.	Perhaps	it	is	reasonable	to	assume	that	20	percent	of	the	
cropped	area	in	AMDe’s	83	Words	is	not	fertilized.	Thus	on	the	order	of	one-fifth	of	the	
increment	in	use	could	come	from	expanding	the	area	covered	and	four-fifths	from	
increased	applications	on	land	already	fertilized	i.e.	doubling	the	use	on	that	area.		
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b. Rate	of	application	on	the	area	receiving	fertilizer.	Given	the	modest	scope	for	increased	

area	fertilized,	the	quantity	used	by	farmers	using	fertilizer	must	double	in	the	next	five	
years.	The	IFPRI	study	shows	a	low	level	of	fertilizer	use	per	hectare	of	land	that	is	fertilized	
(not	divided	by	total	arable	area,	but	on	that	that	receives	fertilizer).	That	is	66	kg	fertilizer	
materiel	(about	30	KG	of	nutrients)	on	wheat	and	56	Kg	(about	25	Kg	of	nutrients)	on	maize,	
with	that	level	not	changing	significantly	over	ten	years.	India	now	uses	124	kg	of	N	plus	P	
per	hectare	on	wheat	(and	only	6.9	Kg	of	K	after	many	years	of	very	high	yields.)	Urea	and	
DAP	still	dominate	total	fertilizer	use.	That	is	N	and	P	are	provided	at	five	times	the	rate	in	
Ethiopia	–mostly	from	Urea	and	DAP,	with	negligible	amount	of	K.	(Note	that	the	focus	
groups	stated	use	of	100	kg	of	materiel	(about	50	kg	of	nutrients)	with	perhaps	one	quarter	
of	farmers	applying	150	Kg	(roughly	75	Kg	of	nutrients)	–	but	even	that	is	only	60	percent	of	
the	level	used	in	India.	

	
c. Thus	a	target	of	doubling	the	use	of	Urea	and	DAP	under	roughly	current	conditions	in	the	

next	five	years	seems	reasonable.	However,	given	the	conditions	dealt	with	in	other	issues	it	
would	seem	that	the	following	are	needed:	

	
a. Intensive	focus	by	research	and	extension	to	raise	productivity	of	Urea	and	DAP,	

including	increasing	use	of	compost.	
b. Major	improvement	in	the	efficiency	and	reach	of	cooperatives	in	fertilizer	

distribution	to	be	fully	competitive	with	private	traders	(see	below).	
c. Private	traders,	ready	to	go	on	a	large	scale,	to	return	to	fertilizer	distribution	to	

bring	competition,	efficiency,	and	faster	growth.	

The	issue	may	be	summarized	in	the	following	questions.	

1. What	is	the	current	level	of	use	of	Urea	and	DAP	by	the	small	commercial	farmers	(1	to	5	
hectares)	in	the	assured	rainfall	areas	and	what	is	the	potential	level	for	profitable	use?	
Does	this	allow	a	doubling	of	use?	

2. Would	lime	have	a	major	effect	on	profitability	in	the	assured	rainfall	areas?	
3. What	improvements	are	needed	in	the	research/extension	system	to	drive	the	high	growth	

rate	targets	for	organic	fertilizer?	
4. What	is	the	coverage	of	the	cooperatives	in	fertilizer	distribution	–	what	percent	of	the	

small	commercial	farmers	reached?	
5. How	competitive	are	the	coops	with	the	private	sector	and	what	is	needed	to	increase	

competiveness?	
6. What	are	the	constraints	to	private	sector	entry?	

Fertilizer	Issue	6:	How	effective	are	the	Cooperatives	in	fertilizer	distribution?		Is	there	a	supply	
constraint?	

What	change	in	the	coops	is	needed	to	achieve	the	growth	targets?	
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The	performance	of	cooperatives	has	been	improving,	with	little	complaint	from	farmers	now,	as	
compared	to	a	few	years	ago,	about	untimely	delivery	(focus	groups.)	However,	the	ATA	report	on	
cooperatives	indicates	large	scope	for	improvement	in	performance,	with	a	program	for	providing	that	
improvement.		

However,	there	are	widespread	reports	from	researchers	working	on	other	topics	of	difficulty	of	farmers	
in	getting	fertilizer	–	including	the	need	for	multiple	trips	to	the	cooperative	to	obtain	fertilizer	–	
presumably	tied	to	lack	of	a	professional	manager	and	convenient	reliable	hours	of	operation.	The	focus	
groups	showed	a	mixed	experience	with	obtaining	fertilizer	from	coops.	Perhaps	the	poorer	experiences	
are	with	cooperatives	without	paid	managers.	The	growth	rate	of	fertilizer	use	over	the	past	10	to	15	
years	has	been	around	five	percent,	indicating	problems	of	delivery.	

The	Coops	do	about	10	to	20	percent	of	the	grain	marketing.	The	IFPRI	studies	show	a	clear	favorable	
effect	on	reducing	margins	as	they	come	into	competition	with	the	private	traders.	The	coops	at	present	
do	nearly	all	the	fertilizer	marketing.	It	is	the	latter	that	requires	priority	emphasis	on	increasing	
efficiency	and	access.	However	part	of	the	solution	to	cooperatives	constraints	on	fertilizer	distribution	
may	lie	with	increasing	grain	marketing,	due	to	the	complementarity	between	the	two	commodities	
(demands	at	different	seasons.)	

This	issue	may	be	summarized	by	the	following	questions	

1.	Within	the	assured	rainfall	areas	what	percent	of	the	area	is	covered	by	cooperatives	delivering	
fertilizer?	

2.	Of	the	above	what	percent	of	the	area	is	covered	by	cooperatives	with	a	paid	manager	and	easy,	
known	accessibly-	i.e.	high	level	of	convenience.?	

3.	What	problems	and	how	widespread	(proportions)	do	the	cooperatives	encounter	in	expanding	
fertilizer	distribution?	(Focus	groups	indicated	deficiencies	in	warehouse	capacity,	finance)	

4.		What	are	the	elements	of	a	program	to	rectify	any	deficiencies	stated	above?	How	many	years	to	
complete	coverage	in	assured	rainfall	areas?	

5.	Can	coops	benefit	from	ties	to	the	extension	system?	How	close	can	those	ties	be?	How	are	they	
built?	

Fertilizer	Issue	7:	Is	there	a	role	for	the	private	sector	in	fertilizer	distribution?	

More	specifically,	how	would	large	scale	entry	by	private	grain	traders	assist	in	achieving	the	targets	and	
how	prepared	are	they	to	enter	on	a	large	scale?	Most	of	the	following	is	based	on	the	focus	group	
meetings	with	farmers,	cooperative	leaders	and	private	traders.	

The	focus	groups	of	private	traders	make	the	flowing	clear.	They	have	substantial	experience	from	a	few	
years	ago	with	fertilizer	distribution	–	they	talk	very	knowledgably	about	various	aspects	of	fertilizer	
distribution.	They	would	like	to	get	back	into	the	business.	They	show	an	in	depth	understanding	of	the	
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market	and	how	to	deal	with	it.	They	have	ample	warehouse	capacity	and	working	capital.	Thus	they	are	
ready	to	go	immediately.	They	are	in	agreement	that	they	could	as	a	group	quickly	get	up	to	100,	00	to	
200,000	tons	of	distribution	per	year	–	a	sizable	addition.		With	coops	simultaneously	increasing	their	
efficiency	this	could	be	largely	incremental	to	what	the	coops	do.	

There	is	an	anomaly.	The	government	is	clear	that	the	private	trade	can	enter	fertilizer	distribution	(see	
the	paper	in	this	set.)	That	is	a	recent	change	in	policy.	The	private	traders	seem	to	believe	that	they	still	
cannot	get	licenses	for	fertilizer	distribution.	Perhaps	the	difference	arises	from	the	private	traders	not	
having	tried	for	licenses	in	the	very	recent	past.	

We	are	pursuing	the	specific	constraints,	but	it	appears	that	the	government	needs	to	send	a	clear	
message	through	the	licensing	system	that	those	traders	who	meet	the	normal	requirements	should	be	
licensed	to	distribute	fertilizer.	In	addition	they	need	to	be	assured	of	openness	of	AIC	to	sales	to	private	
traders	on	the	same	terms	as	the	cooperatives.	This	seems	not	to	be	a	problem.	There	may	be	other	
problems.	Opening	to	the	private	trade	and	improving	the	efficiency	of	the	cooperies	will	assure	that	the	
supply	system	will	not	be	constrained	in	the	shift	to	15	percent	growth	rates	in	fertilizer	use.		

It	needs	repeating	here	that	the	existing	capacity	of	the	Coops	is	large	and	can	also	grow.	It	needs	to	be	
developed	through	massive	technical	assistance.	Given	the	role	of	the	coops	it	may	be	necessary	to	have	
a	large	scale	program	for	increasing	their	efficiency	and	coverage	to	be	sure	they	are	fully	competitive	
with	the	private	sector.	Cooperatives	have	a	major	advantage	over	the	private	sector	in	a	loyal	customer	
base	and	farmer	belief	that	they	are	more	honest.	However	that	can	be	overbalanced	by	rectifiable	
business	deficiencies	as	stated	above.	

It	is	notable	that	the	private	traders	state	that	their	advantage	over	the	cooperatives	was	primarily	due	
to	substantially	lower	transport	costs.	The	analysis	below	shows	these	as	the	dominant	element	in	
fertilizer	gross	margins.	This	is	an	issue	that	should	be	pursued	further.	

In	monetary	terms	the	expansion	of	private	sector	provision	of	fertilizer	will	dwarf	all	other	agribusiness	
aspects	of	AMDe.		The	fertilizer	agribusiness	sub-sector	alone	would	provide	an	additional	over	$200	
million	of	activity.	Of	that	a	good	estimate	would	be	that	the	Cooperatives	would	add	about	½	of	the	
increment	($100	million)	and	the	private	traders	the	other	half	($100	million.)	(The	incremental	
agricultural	output	would	be	on	the	order	of	$0.5	billion,	much	of	it	marketed.)		

The	$100	million	managed	by	the	private	traders	would	most	likely	be	incremental	to	what	the	coops	do	
–	i.e.	without	the	private	traders	that	$100	million	increment	will	not	occur.	Thus	at	the	end	of	the	
period	the	coops	would	be	doing	about	75	percent	of	the	distribution	and	the	private	traders	25	
percent.	This	presumes	a	major	upgrading	of	the	efficiency	of	the	cooperatives.	These	figures	are	for	the	
whole	country.	For	the	83	AMDe/AGP	Woredas	it	would	be	necessary	to	calculate	the	percent	of	initial	
use	and	production	in	those	Woredas	and	similarly	for	the	share	of	output	from	the	AMDe/AGP	value	
chains.	Note	that	NSA	data	show	close	to	three	quarters	of	all	agricultural	output	comes	from	the	high	
rainfall	areas.	If	AMDe	covers	half	of	this,	then	AMDe	would	be	responsible	for	half	of	the	above.	

This	issue	may	be	summarized	in	the	following	questions.	
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a.	What	are	the	real/imagined	constraints	to	entry	of	the	private	grain	trader’s	into	large	scale	fertilizer	
distribution	and	how	can	that	be	dealt	with?	Obtaining	licenses?	Obtaining	supplies	from	AIC?	Other?			

2.	How	can	there	be	assurance	that	the	coops	are	able	on	a	national	scale	to	compete	effectively	with	
private	traders?	

3.	Can	the	private	sector	benefit	from	ties	to	extension?	

Fertilizer	Issues	8	–	Is	Credit	a	Significant	Constraint	to	Rapid	Growth	in	Fertilizer	Use?	

The	credit	issue	was	raised	in	all	the	focus	groups.	Farmers	generally	expressed	a	need	for	more	credit.	
However,	it	did	not	seem	to	be	a	major	constraint	to	their	use	of	fertilizer.	Women’s	groups	did	express	
poor	access	and	that	lack	of	credit	was	a	constraint	to	their	use	of	fertilizer.	The	cooperative	focus	
groups	showed	widespread	credit	provision	–	to	a	much	greater	extent	than	general	statics	show.		The	
grain	traders	generally	expressed	a	capacity	to	use	their	borrowing	power	to	provide	credit	to	farmers,	
although	this	seems	less	likely	under	present	constrained	lending	by	the	commercial	banks.	

From	overall	knowledge	and	experience	in	other	countries	we	conclude	that	the	credit	constraint	is	
significant	but	that	view	is	not	supported	by	the	focus	groups.	

Ethiopia	is	unusual	among	fast	agricultural	growth	countries	in	not	having	a	large	scale	specialized	
agricultural	credit	system.	

This	issue	may	be	summarized	by	the	following	questions.	

a. What	percent	of	fertilizer	in	assured	rainfall	areas	is	sold	on	credit?	At	what	interest	rate?	
b. What	proportion	of	fertilizer	sold	by	cooperatives	is	sold	on	credit?	On	what	terms?	
c. What	proportion	of	small	commercial	farmers	(1	to	5	hectares)	use	sub-optimal	amounts	of	

fertilizer,	and	how	much	lower,	because	of	the	credit	constraint?	
d. What	can	be	done	to	increase	the	flow	of	credit	to	cooperatives/private	traders	for	fertilizer	

purchase?	

Fertilizer	Issue	9	-	Is	Timely	Delivery	of	Fertilizer	a	Constraint	

The	focus	groups	indicated	that	is	not	a	problem	now,	even	though	it		

was	a	few	years	ago.	In	effect	the	AIC	and	the	cooperatives	have	solved	that	problem.	

The	issue	may	be	summarized	in	the	following	queston.	

a. Is	timely	delivery	sufficiently	institutionalized	as	not	to	recur	in	the	future?	

Fertilizer	Issue	10	–	Is	the	Price	Differential	Between	the	Port	and	the	Farmer	a	Constraint?	

The	issues	of	marketing	margins	and	price	spreads	are	complex.	Fortunately	a	recent	careful	World	Bank	
study	provides	definitive	answers	to	the	question	for	the	cooperatives.	The	simple	answer	is	that	
margins	are	in	line	with	costs	and	comparisons	with	other	countries.	The	argument	for	improved	
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operation	of	the	cooperatives	and	for	entry	of	private	traders	is	based	less	on	the	need	to	reduce	large	
margins	than	to	rapidly	expand	access.	Of	course	management	training	and	competition	will	bring	some	
reduction	in	margins.		The	dominant	element	in	margins	is	transport,	at	each	stage	of	the	process.	
Private	traders	manage	considerably	lower	transport	costs.	That	is	an	issue	that	should	be	examined	for	
cooperatives.	It	is	notable	that	a	recent	IFPRI	study	shows	that	in	the	past	ten	years	the	price	of	diesel	
fuel	has	increased	by	60	percent,	but,	the	cost	of	transport	has	been	reduced	by	half.	That	is	a	measure	
of	the	major	change	in	the	transport	sector	particularly	massive	investment	in	roads.	

This	issue	may	be	summarized	with	the	following	questions.	

a. Why	are	transport	costs	lower	for	private	traders	than	cooperatives	and	what	can	be	done	to	
reduce	the	costs	for	cooperatives?	

Because	the	analysis	and	the	data	are	valuable	for	other	purposes	as	well	as	dealing	with	the	margins	
issue	the	World	Bank	presentation	in	presented	below:		

I. Fertilizer pricing. 

1.      Base.  For equity reasons, an average handing-over DAP and urea price was determined for each 
central warehouse on the base of all tenders/lots and average offloading, bagging, transportation and other 
costs. This price also includes 12.85 ETB to compensate for 2008/09 left-over stocks (for DAP and urea) 
to be sold at the same price as 2009 imports: the unions will be compensated for financial losses due to 
higher 2008 import prices but also storage costs. The calculation of the unified price for Addis Ababa 
Central warehouse has been performed as follows1: 

Table	6:	Cost	build-up	for	the	newly	imported	fertilizer	(ETB/quintal	in	Addis	Ababa)	

Cost	component	 DAP	(ETB/Q)	 Urea	(ETB/Q)	

CFR	price2	 592.47	 404.85	

Clearing	and	transit	 3.10	 3.10	

Quality	control	 1.19	 0.81	

Transportation	from	Djibouti	port	to	central	warehouse3	 64.61	 64.61	

Unloading	at	central	warehouses	 1.50	 1.50	

Bank	interest	 5.21	 3.71	

																																																													
1 See details about the price calculation in Annex 3 (Source MoARD – in Amharic) 
2 The average DAP price (CFR) for 2009 is US$510.75 per ton versus about US$710 per ton in 2008; the equivalent 
prices for urea are US$349.00 per ton in 2009 and US$420 per ton in 2008. At current exchange rate of 11.6 
ETB/$US, the average 2009 CFR prices for DAP and urea are 592.47 ETB and 404.85 ETB respectively. The 2009 
CFR prices are, in US$ terms, on average 28% and 17% lower than during the 2008 season 
3 The current freight rates charged in Ethiopia are 0.8 ET Birr per ton km (US 7.18 cents) for general cargo, 0.75 ET 
Birr per ton km (US 6.73 cents) for fertilizer, while WFP gives a rate of 0.94 per ton km (US 8.44 cents) for the 
movement of food grains. These rates are very similar to the rates quoted in the rest of East/West Africa. 
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Bank	service	charges	 7.41	 5.06	

Insurance	 1.17	 0.80	

Administrative	costs	 0.75	 0.75	

Re-bagging	 0.05	 0.05	

Spillage	 1.83	 0.96	

Compensation	for	left-overstock	of	2008	 12.85	 12.85	

Total	cost	to	bring	to	Addis	Ababa	(ETB/quintal)	 692.14	 499.05	

2.      The AISE hand-over prices for fertilizers at different central warehouses have been determined as 
follows, taking in account the adjustment of transport according to distances: 
	

	

Table	7:	AISE	hand-over	prices	for	fertilizers	at	respective	central	warehouses	(off-loading	included)	

ETB/Quintal	 Nazareth	 Addis	Ababa	 Shashemene	 Modjo	 Kombolcha	

DAP	 686.32	 692.14	 704.78	 688.09	 678.38	

Urea	 493.23	 499.05	 511.69	 495.00	 485.29	

Source	MoARD,	2009	

3.       Union selling price. Unions provide for central warehouse storage, uploading, insurance, 
transport to their central warehouse or directly to primary cooperative warehouse. Price composition are 
as follows (on the basis of the Nazareth warehouse handing-over prices) 

Table	8:	Price	build-up	for	cooperative	unions	(sale	price	to	primary	cooperatives).	

Item	 DAP	 Urea	

	 Bahir	Dar	 Bure	 Deb.	
Markos	

Bahir	Dar	 Bure	 Deb.	Markos	

Nazreth	price	 686.32	 686.32	 686.32	 493.23	 493.23	 493.23	

Storage	
Central	
Warehouse	

10.76	 10.76	 10.76	 10.76	 10.76	 10.76	
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Up-loading	 1.50	 1.50	 1.50	 1.50	 1.50	 1.50	

Transport	 77.15	 50.90	 47.50	 77.15	 50.90	 47.50	

Downloading	 1.50	 1.50	 1.50	 1.50	 1.50	 1.50	

Financial	Cost	 5.76	 5.76	 5.76	 4.40	 4.40	 4.40	

Other	costs	/b	 2.01	 11.26	 1.66	 1.46	 2.71	 1.11	

Profit	margin4	 5.00	 5.00	 5.00	 5.00	 5.00	 5.00	

TOTAL	Union	 790	 773	 760	 595	 570	 565	

AISE	price	/a	 767.30	 	 738.25	 573.80	 	 544.75	

/a:	Source:	AISE	Bahir	Dar	(valid	for	gross	sales	to	primary	cooperatives	or	larger	scale	users)5	

/b:	Per	diem	for	warehouse	employees,	spillage,	losses,	insurance,	etc.	For	Bure	(Damot	union)	about	10	
ETB/quintal	are	included	to	compensate	for	transport	costs	to	more	distant	primary	cooperatives	
(partial	sharing	of	transport	costs	between	member	primary	cooperatives).	

4.      Primary Cooperative selling price to farmers. Primary cooperatives add their specific costs on 
top of the union selling price. Main complementary costs are: uploading/downloading6 (3 ETB), transport 
costs (road/boat7) from the union warehouse tp primary cooperatives and overhead /profit margin (2.5 to 6 
ETB for Oromyia and Amhara respectively) 8. The price formation process at primary cooperative level 
has not yet been fully concluded and only indicative price are available.  

5.      The high willingness of farmers to purchase fertilizer by cash payment was recorded by the 
mission in the high potential areas visited: in zones with lower agricultural potential (e.g. Eastern part of 
Amhara which are under Productive Safety Net Program), down payments of 40-60% of the sales value 
are accepted while the remaining is provided on credit to be repaid at harvest9. The output/input price 
ratio seems to be similar to the last agricultural season, as both input and farm gate output prices decline 
against 2008. However postharvest farm-gate prices for the 2009 meher season are yet unknown. 

6.      Price ‘equity’.  During the 2008 season, large price differences were observed following the 
respective importation period: earlier imports yielded significantly lower prices than late imports, and 
																																																													
4 In Oromyia the profit margin, including overhead costs has been fixed by the regional bureau of Agriculture at 2.5 
ETB/Quintal at union and primary cooperative level. According to union managers this level of overhead/profit 
margin would induce losses on input operations and not allow for the development of other activities promoted by 
the unions and primary cooperatives.  
5 AISE mainly engages in whole sale of fertilizers, supplying primary cooperatives/unions, large scale farming 
operations (sugar, tea, etc.), research institutions, etc. It has reduced to a large extend its detailed selling activities by 
reducing the number of sale centers from 600 to 90. 
6 If transported from the union warehouse. Incase primary cooperatives are supplied directly from central 
warehouses the uploading/downloading at union level is discounted. 
7 E.g. around lake Tana (Bahir Dar). 
8 The margin is either ‘recommended’ by the regional BoARD (Oromyia) or negotiated between stakeholders within 
the regional/zonal input coordination committee (Amhara). 
9 Even in high potential areas in Oromiya farmers are delaying their purchase, hoping that a credit based solution 
would be proposed by the regions/unions (Woreda Debra Zeid) 
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prices differences were reflected by each importing union to its clients. For 2009 a uniform basic price 
principle was adopted across all fertilizer imports, providing a base for equity between farmers, although 
in-country transport costs, efficiency of storage/distribution, profit margin, etc. induce substantive price 
differences between zones. Furthermore, some unions (e.g. Damot/Amhara) level partially out the largest 
differences in transport costs between close and distant primary cooperatives by proposing a closer range 
of ‘averaged’ input prices to their primary cooperatives. 
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