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1. IntroductIon

African	 Animal	 Trypanosomosis	 (AAT)	 transmitted	
by	 the	 tsetse	 fly	 (Glossina	 spp.)	 constrains	 livestock	

development	 in	 West	 Africa	 sub-humid	 areas	 with	
800-1,	200	mm	 of	 rainfall.	 About	 70%	 of	 bovines	
(12.5	million	 cattle)	 in	 the	 12	countries	 concerned	
are	 exposed	 to	 the	 risk	 of	 the	 disease.	 In	 cattle,	
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The	study	was	conducted	in	1997	on	a	sample	of	224	livestock	farmers	in	four	clusters	representing	the	diversity	in	production	
systems	of	northern	Côte	d’Ivoire,	in	order	to	evaluate	the	willingness	of	beneficiaries	to	pay	for	tsetse	control	using	traps	and	
targets.	Results	of	a	contingent	valuation	survey	indicate	that	94%	of	respondents	are	willing	to	contribute	money,	86%	are	
willing	to	contribute	labor	and	81%	are	willing	to	contribute	in	both	money	and	labor.	Farmers	pledged	an	average	contribution	
of	236	CFA	francs	(0.47	USD)	per	head	of	cattle	per	year	and	eight	days	per	month	per	farm	family.	Significant	differences	
were	noted	in	the	level	of	resource	contributions	according	to	the	production	system	and	breed	composition	of	herds.	Estimates	
from	a	recursive	Tobit	model	of	factors	affecting	willingness	to	contribute	labor	reveal	the	following	as	significant	factors:	
knowledge	 of	 the	 tsetse	 fly	 and	 trypanosomosis	 symptoms,	 location,	 years	 of	 experience	 as	 collective	 herd	manager	 and	
the	 practice	 of	 transhumance.	There	 are	 few	 factors	 significantly	 associated	with	willingness	 to	 contribute	money.	Thus,	
organizing	a	scheme	for	resources	contribution	to	sustain	the	benefits	of	tsetse	control	should	take	into	account	the	differences	
in	production	systems,	farm	location	and	breed	composition	of	herds.	
Keywords.	 Côte	 d’Ivoire,	Glossina	 spp.,	 trypanosomosis	 control,	willingness	 to	 contribute,	 livestock,	 local	 public	 good,	
contingent	valuation,	recursive	Tobit.	

Analyse contingente de la contribution des éleveurs à la lutte contre la trypanosomose animale en Afrique de l’ouest : 
le cas de la côte d’Ivoire.	Une	étude	portant	sur	224	éleveurs	a	été	mise	en	place	en	1997	dans	quatre	sites	représentatifs	de	
la	diversité	des	systèmes	d’élevage	de	la	région	nord	de	la	Côte	d’Ivoire	en	vue	d’évaluer	la	velléité	des	éleveurs	à	contribuer	à	
la	lutte	par	piégeage	contre	la	trypanosomose.	Les	résultats	de	l’analyse	contingente	montrent	que	94	%	des	éleveurs	acceptent	
le	principe	de	la	participation	financière,	86	%	sont	disposés	à	contribuer	en	main-d’œuvre	et	81	%	proposent	une	contribution	
multiforme.	La	moyenne	proposée	est	de	236	FCFA	(0,47	USD)	par	tête	de	bovin	par	an	et	de	huit	journées	de	travail	par	
exploitation	par	mois,	avec	des	variations	significatives	liées	au	système	de	production	et	à	la	composition	raciale	du	troupeau.	
Les	résultats	de	l’analyse	économétrique	indiquent	que	la	connaissance	du	vecteur	de	la	trypanosomose,	 la	 localisation	de	
l’élevage,	l’expérience	de	l’éleveur	en	tant	que	chef	de	parc	et	la	pratique	de	la	transhumance	affectent	significativement	la	
velléité	des	éleveurs	à	contribuer	en	main-d’œuvre.	Très	peu	de	facteurs	ont	un	effet	significatif	sur	le	niveau	de	participation	
financière.	Une	approche	par	modulation	est	suggérée	pour	l’organisation	d’un	système	de	contributions	en	vue	de	pérenniser	
les	acquis	de	la	lutte	et	la	durabilité	des	bénéfices.
Mots-clés.	Côte	d’Ivoire,	Glossina	spp.,	lutte	contre	la	trypanosomose,	consentement	à	contribuer,	élevage,	bien	public	local,	
analyse	contingente,	Tobit	récursif.
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trypanosomosis	causes	weight	loss,	poor	growth,	low	
milk	yield,	reduces	work	capacity,	infertility,	abortion	
and	eventually	death	(Murray	et	al.,	1984).

In	 Côte	 d’Ivoire,	 nearly	 1.2	million	 cattle	 are	
exposed	 to	 trypanosomosis.	 The	 estimated	 present	
value	of	the	costs	of	combating	the	disease	amounts	to	
5.4	millions	USD	annually	i.e.	5	USD	per	cattle	at	risk	
(ILRAD,	1993).	In	1978	the	Tsetse	and	Trypanosomiasis	
Control	Service	(SLTAV)	of	the	Ministry	of	Agriculture	
and	Animal	Resources	implemented	a	long-term	tsetse	
control	 programme,	 drawing	 on	 external	 funding	
and	 technical	 assistance	 (FAO,	 GTZ)	 to	 promote	
community-based	tsetse	control	and	support	livestock	
development	 in	 the	 northern	 and	 central	 regions	
(Kientz,	 1993).	 The	 Project	 evolved	 through	 several	
phases	including:
–	 tsetse	 surveys	 and	 mapping	 in	 the	 northern	
	 savannas;	
–	 research	 and	 development	 of	 most	 suitable	 bait	
	 technologies;
–	 pilot	 tsetse	 control	 interventions	 based	 on	 odor	
	 attractant	devices;
–	 extension	of	the	intervention	zone	to	central	regions	
	 of	Côte	d’Ivoire.

Since	1994,	the	project	has	focused	on	community	
participation	 in	 terms	 of	 both	 labor	 and	 financial	
contributions	 to	 sustain	 the	 benefits	 of	 tsetse	 control	
and	the	participation	of	the	private	sector	in	the	delivery	
of	veterinary	inputs	(Krüger	et	al.,	2001).

From	 1996-1999,	 the	 SLTAV	 initiated	 a	 series	
of	 participatory	 experiments	 in	 tsetse	 control	 in	
the	 northern	 savanna	 areas	 with	 varying	 degrees	 of	
success.	 Pilot	 experiment	 areas	 represented	 about	 a	
third	of	the	total	project	intervention	zone	with	a	cattle	
population	 of	 790,000	 of	 which	 80,000	 were	 draft	
cattle.	The	majority	of	the	beneficiaries	were	Senoufo	
agropastoralists,	 who	 are	 primarily	 cotton	 farmers	
using	animal	traction	and	raising	a	small	herd	of	cattle.	
The	 transhumant	 production	 system	comprised	 some	
3,000	Fulani	herders	who	raise	mainly	Zebu	cattle	and	
hold	 nearly	 50%	 of	 the	 region’s	 herd.	An	 economic	
analysis	 of	 the	 Project	 undertaken	 after	 12	year	
operations	concluded	that	 the	project	was	technically	
successful	(DSV,	1992;	Yao,	1992)	and	economically	
viable	with	 an	 internal	 rate	 of	 returns	 (IRR)	 of	 23%	
(Shaw,	1993).	

The	objective	of	this	paper	is	to	assess	the	willingness	
of	 farmers	 to	 contribute	 to	 tsetse/trypanosomosis	
control	 in	 northern	Côte	 d’Ivoire	with	 a	 view	 to	 the	
implementation	of	a	scheme	for	voluntary	contribution	
of	 resources	 that	 would	 ensure	 sustainability	 as	
external	funding	came	to	an	end	in	2001.	The	specific	
objectives	of	the	study	were	to:
–	 assess	the	level	of	money	and/or	labor	contributions	
	 by	farmers	to	tsetse	control;

–	 assess	 the	 importance	 of	 key	 factors	 determining	
	 farmers’	willingness	 to	 contribute	 resources	 to	 the	
	 scheme;	
–	 formulate	 recommendations	 for	 planning	 in	 view	
	 of	 the	 fact	 that	 the	 next	 phase	 of	 the	 project	 will	
	 rely	 mostly	 on	 farmers’	 contributions	 while	 the	
	 private	sector	would	be	contracted	 to	supply	other	
	 animal	health	care	inputs.

2. BAcKground

More	 than	 90%	 of	 livestock	 production	 in	 Côte	
d’Ivoire	is	carried	out	in	the	northern	region,	especially	
in	 the	 districts	 of	 Bouna,	 Korhogo,	 Boundiali	 and	
Odienné	(Figure 1).	This	region	is	marked	by	striking	
differences	in	livestock	breeds,	ownership,	production	
and	management	 systems,	 including	 drug	 use.	More	
than	 40%	 of	 the	 cattle	 in	 the	 northern	 region	 are	
raised	 in	 transhumant	 systems,	 50%	 are	 raised	 in	
sedentary	systems,	and	the	remaining	(less	than	10%)	
are	 raised	 only	 for	 the	 provision	 of	 animal	 traction.	
Baoulé	 cattle	—	a	 trypanotolerant	 breed	—	 form	 the	
dominant	 breed	 (52%)	 in	 sedentary	 systems.	 Zebu	
which	are	 trypanosusceptible	 are	predominant	 (64%)	
in	transhumant	herds.

To	 better	 represent	 the	 differences	 in	 livestock	
production,	the	northern	region	was	delineated	in	1997	
into	 four	 cluster	 areas	 around	 the	 towns	 of	 Bouna,	
Korhogo,	 Boundiali	 and	 Odienné.	 Each	 cluster	 had	
a	 different	 profile	 of	 cattle	 breeds	 (Baoulé,	 Zebu,	

Figure 1.	Northern	Côte	d’Ivoire	study	sites	—	Sites d’étude 
du nord de la Côte d’Ivoire.
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N’Dama	 and	 their	 crosses),	 ethnic	 groups	 (Lobi,	
Senoufo,	Malinké),	and	experiences	with	tsetse	control.	
Indeed,	 the	 sedentary	production	 system	 is	 dominant	
all	 around	Korhogo	and	cattle	breeds	mainly	 include	
Zebu,	 and	 the	 trypanotolerant	 breeds	–	N’Dama	 and	
Baoulé.	 Korhogo	 has	 the	 largest	 mixture	 of	 breeds	
due	 to	 widespread	 cross-breeding	 of	 Zebu	 and	
trypanotolerant	breeds.	Tsetse	control	started	 there	 in	
1980.	Transhumant	production	systems	predominate	in	
Boundiali	with	 herds	mainly	 composed	 of	 Zebu	 and	
crossbreeds.	Tsetse	control	also	started	there	in	1980.	
Livestock	owners	in	Odienné	practice	a	semi-intensive	
sedentary	system	with	the	use	of	modern	inputs.	Tsetse	
control	was	not	started	until	1996	and	herds	are	mostly	
made	up	of	N’Dama.	In	the	Bouna	area	where	ethnic	
Lobi	 farmers	 are	 numerically	 important,	 over	 76%	
of	 the	 cattle	 are	 raised	 in	 sedentary	 systems.	Baoulé	
cattle	represent	more	than	60%	of	the	cattle	population,	
although	there	has	been	an	increase	in	the	number	of	
Zebu-Baoulé	crosses	in	recent	years.	The	Bouna	area	
had	no	tsetse	control	activities	going	on	at	the	time	of	
the	 survey;	 which	 can	 be	 explained	 by	 the	 fact	 that	
this	 region	 shares	 a	border	with	 the	Comoé	National	
Reserve	 and	 the	 Volta	 Noire	 forest,	 making	 tsetse	
control	 very	 expensive	 due	 to	 the	 risk	 of	 tsetse	 flies	
re-infestation.	

3. reseArch desIgn

3.1. tsetse control: financing and delivering a local 
public good

In	recent	years	concerns	about	costs,	sustainability	and	
environmental	safety	have	helped	to	stimulate	interest	
in	impregnated	traps	and	targets	that	attract	and	kill	the	
flies.	These	devices	can	be	used	 in	combination	with	
pour-on	insecticide	 treatments	as	a	non-polluting	and	
cost	effective	technique	for	combating	trypanosomosis	
in	 cattle.	 In	 areas	 without	 sleeping	 sickness,	 the	
benefits	 of	 tsetse	 control	 derive	 from	 a	 reduced	 risk	
of	 animal	 trypanosomosis.	Thus,	 in	 a	 particular	 area	
where	deployment	of	 traps	and	 targets	 is	effective	 in	
reducing	the	risk	of	trypanosomosis,	these	benefits	will	
accrue	to	only	those	who	live	in	 the	concerned	zone.	
Therefore,	tsetse	control	intervention	can	be	regarded	
as	a	local	public	good	(Cornes	et	al.,	1996).	

Since	all	members	of	the	community	simultaneously	
take	advantage	of	the	benefits	from	tsetse	control	as	a	
public	 good,	 the	 optimal	 Pareto	 resources	 allocation	
cannot	 be	 achieved	 given	 efficiency	 conditions	 for	
a	 competitive	 market.	 Following	 Brookshire	 et	 al.	
(1987),	 one	 may	 consider	 the	 case	 of	 an	 individual	
consumer	 whose	 preference	 is	 expressed	 through	
an	 utility	 function	with	 respect	 to	 a	 range	 of	 private	
goods	and	a	public	good.	Private	goods	are	represented	

by	 a	 vector	 x	=	(xk	:	k ∈ X)	 while	 the	 public	 good	 is	
represented	 by	 a	 scalar	 z.	 Its	 utility	 function	 is	 then	
defined	as	U	=	U(x,a)	in	which	U	is	an	increasing	and	
quasi-concave	 ordinal	 utility	 function.	 Private	 goods	
are	 subject	 to	 transactions	on	 competitive	markets	 at	
strictly	 positive	 prices	 p	=	(pk	:	k ∈ X).	 There	 is	 no	
market	for	the	public	good	z	but	it	can	be	defined	by	
H	levels	of	attributes	denoted	as	a	=	(ah	:	h∈H).	Each	
attribute	 is	matched	with	 a	 price	 qh	 that	 depends	 on	
the	levels	of	traits	contained	in	the	good.	These	prices	
reveal	an	implicit	function	of	the	characteristics	of	the	
good	(Ethridge	et	al.,	1982;	Brorsen	et	al.,	1984).

It	 is	assumed	 that	a	 rational	consumer	maximizes	
his	 utility	 function	 under	 a	 budget	 constraint	 of	 the	
form:

 px	+	q(a)z ≤	y;	for	y	>	0.		 	 				(1)

In	equation	(1)	y	stands	as	the	exogenous	income.	
Under	 this	 condition,	 this	 consumer’s	 indirect	 utility	
function	may	be	represented	as	follows:

 V(p,q(a),y)	=	max	U(x,a).	 	 				(2)

Subject	to	px+q(a)z	≤	y.

Supposing	 a	 situation	 where	 only	 the	 supply	 of	
public	good	changes	 from	a0	 to	 a1;	 then	 the	question	
is	how	much	money	 the	consumer	needs	 to	maintain	
his	initial	level	of	utility.	When	a0	<	a1	the	consumer’s	
willingness	to	contribute	to	the	provision	of	the	public	
good	 measures	 his	 ability	 to	 pay	 for	 the	 good	 as	
indicated	in	equation	(3):

 WTP (p0, q(a1); p0, q(a0), y0) =	max y.	 				(3)

Subject	to	V(p0,	q(a1),	y)	≥	V(p0,	q(a0),	y0).	WTP	is	
the	willingness	to	pay	for	the	public	good.	In	practice,	
the	 provision	 of	 a	 public	 good	 is	 non-optimal	 since	
beneficiaries	 adopt	 strategies	 to	 overestimate	 their	
willingness	to	accept	compensations	or	underestimate	
their	real	demand	for	public	goods	(Brookshire	et	al.,	
1987).	Several	methods	of	public	goods	financing	have	
been	 proposed	 among	 which	 the	 Nash	 and	 Lindahl	
model,	 the	 principles	 of	 majority	 vote,	 and	 the	 tax	
scheme	 (Feldman,	 1980;	 Malinvaud,	 1982;	 Cornes	
et	al.,	1996).	Empirically	and	in	a	non-market	context,	
the	contingent	analysis	has	been	often	used	 to	assess	
consumers’	willingness	to	pay	for	a	public	good.	

3.2. contingent valuation (cV) technique and data 
collection

Contingent	valuation	(CV)	is	a	common	survey	method	
used	 to	 measure	 or	 estimate	 the	 values	 individuals	
place	 on	 public	 and	 quasi-public	 goods	 and	 services	
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(Randall	et	al.,	1983;	Cummings	et	al.,	1986;	Mitchell	
et	 al.,	 1989;	 Judez	 et	 al.,	 1998;	Carson	 et	 al.,	 2001).	
With	 this	 approach	 values	 of	 unpriced	 goods	 and	
services	 are	 elicited	 from	 individuals	 by	 inquiring	
about	their	willingness	to	pay	(WTP)	in	labour	or	cash	
for	public	and	mixed	private-public	goods	or	services	
using	CV	survey	methods	(Hanemann,	1994;	Swallow	
et	al.,	1994).	The	method	has	previously	been	used	in	
industrialized	countries	to	value	leisure	as	is	the	case	
in	 competitive	 fishing.	 In	 developing	 countries,	 CV	
methods	 have	 been	 extended	 to	 other	 fields	 such	 as	
education	support	or	contribution	to	health	care	(Tan	
et	al.,	1984).	The	method	has	also	been	used	to	assess	
people’s	willingness	 to	 be	 involved	 in	water	 supply	
programs	 (Whittington	 et	 al.,	 1990;	 Boadu,	 1992;	
McPhail,	 1993),	 for	 timber	 tarification	 in	Zimbabwe	
(Campbell	 et	 al.,	 1991),	 for	 willingness	 to	 pay	 for	
visiting	wildlife	 in	Kenya	 (Navrud	 et	 al.,	 1994)	 and	
in	acceptance	of	a	compensation	 to	have	access	 to	a	
forest	 in	Benin	 (Treiman,	1993).	Only	 recently	have	
the	CV	methods	been	used	 to	assess	 the	community	
participation	in	the	tsetse	control.	Recent	work	in	this	
area	includes	evaluation	of/and	willingness	to	pay	for	
tsetse	 control	 in	 Ethiopia	 (Swallow	 et	 al.,	 1994),	 in	
Kenya	 (Echessah	 et	 al.,	 1997)	 and	 in	 Burkina	 Faso	
(Kamuanga	et	al.,	2001).

The	CV	survey	instrument	is	a	questionnaire	that	
can	be	administered	as	a	mail-in,	 telephone,	or	face-
to-face	survey.	A	face-to-face	survey	is	more	suitable	
in	a	developing	country	context	and	is	considered	the	
best	method	of	CV	data	collection	because	questions	
that	 may	 not	 be	 clear	 to	 the	 respondent	 can	 be	
rephrased	 and/or	 clarified	 for	 the	 respondent	 during	
the	 interview.	 Interviews	 are	 usually	 conducted	 in	
settings	 that	 permit	 respondents	 to	 give	 considered	
responses	 (Hanemann,	 1994).	 Both	 open-ended	 and	
closed	 questionnaires	 have	 been	 used.	 Open-ended	
questions	are	framed	to	determine,	for	example,	how	
much	an	individual	would	be	willing	to	pay	per	month	
to	have	 a	public	water	 standpost	 near	his/her	house.	
Close-ended	 bidding	 games	 ask	 a	 series	 of	 yes/no	
questions,	 towards	contributing	a	 specific	mentioned	
amount	of	money.	For	example:	Would	you	be	willing	
to	pay	X	CFA	francs	per	month	for	a	public	stand	post	
near	your	house	(Whittington	et	al.,	1990)?	

Although	 both	 approaches	 can	 help	 to	 estimate	
marginal	 willingness	 to	 pay,	 in	 practice	 it	 is	 not	
obvious	 that	 the	 same	 contingent	 values	 will	 be	
arrived	 at	 (Boyle	 et	 al.,	 1988;	 O’Doherty,	 1996).	
Seller	et	al.	(1985)	and	Brown	et	al.	(1996)	argue	that	
the	closed-ended	questionnaire	is	more	reliable	when	
people	are	more	familiar	with	market	situations;	they	
make	less	effort	when	prices	are	so	stated,	and	show	
their	willingness	to	pay	or	not	to	pay	for	a	public	good.	
On	the	other	hand,	the	open-ended	questionnaire	bears	
the	 risk	 of	 under-estimating	 the	 contribution	 while	

giving	room	for	 the	free-rider	phenomenon	from	the	
respondent	in	the	hope	that	the	other	individuals	will	
pay	more	for	the	good	or	service	(Brown	et	al.,	1996).	
In	any	case,	efforts	are	made	to	reduce	the	risk	of	free-
riding	(Kealy	et	al.,	1993;	Brown	et	al.,	1996;	Ethier	
et	al.,	2000).	Practical	considerations	and	the	need	to	
keep	 logistical	 costs	 to	 a	minimum	 favored	 our	 use	
of	 open-ended	 questionnaires	 in	 the	 northern	 Côte	
d’Ivoire	study	of	farmers’	willingness	to	contribute	to	
tsetse	control.	

A	 sample	 of	 224	livestock-owing	 farmers	
(table 1)	was	selected	in	a	60	km	radius	around	each	
of	 the	 4	clusters’	 center	 in	 northern	 Côte	 d’Ivoire.	
Stratification	of	farm	production	units	was	elaborated	
based	on	the	prevailing	production	system	divide	i.e.	
sedentary	or	 transhumant.	The	sample	frame	in	each	
cluster	 area	 was	 updated	 using	 the	 list	 provided	 by	
SODEPRA	—	then	 a	 parastatal	 regional	 agency	 for	
livestock	 development.	 Between	 50	 to	 60	 livestock	
keepers	 were	 randomly	 selected	 from	 each	 cluster.	
Each	 selected	 farm	 was	 visited	 at	 least	 four	 times	
during	 the	 year	 1997	 in	 order	 to	 complete	 the	 CV	
surveys.	 Respondents	 were	 previously	 made	 aware	
of	 the	public	good	nature	of	 tsetse	control	 through	a	
series	of	focus	group	meetings	which	included	raising	
awareness	on	the	tasks	of	deploying	traps	and	targets,	
and	 the	 benefits	 they	 would	 reap	 from	 effective	
control.	During	 the	surveys,	 respondents	were	asked	
open-ended	questions	about	the	maximum	number	of	
days	per	month	and/or	amount	of	money	per	animal	
per	 year	 they	 would	 be	 willing	 to	 contribute	 to	 the	
tsetse	program.	

4. WorKIng hypotheses 

We	 examined	 hypotheses	 about	 factors	 affecting	
livestock	 owners’	 willingness	 to	 contribute	 labor	
and	money	to	tsetse	control	on	the	basis	of	economic	
theory	 and	 in	 the	 light	 of	 findings	 from	 group	

table 1. Structure	 of	 the	 sample	 of	 livestock	 farmers	
in	 northern	 Côte	 d’Ivoire	—	Structure de l’échantillon 
d’éleveurs au nord de la Côte d’Ivoire.

region sedentary   transhumant  total
 farmers  farmers
 number % number %
Odienné	 		50	 88	 		7	 12	 	 57
Boundiali		 		25	 46	 30	 54	 		55
Korhogo	 		33	 59	 24	 41	 		57
Bouna		 		42	 76	 13	 24	 		55
total  150 67.3 74 32.7 224
Source:	1997	Survey.
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discussions,	and	results	obtained	elsewhere	in	similar	
studies	of	 the	determinants	of	 resources	contribution	
to	tsetse	control	(Swallow	et	al.,	1994;	Echessah	et	al.,	
1997;	Kamuanga	 et	 al.,	 2001).	The	 following	major	
factors	 were	 examined	 on	 the	 assumption	 of	 their	
effects	on	payment	in	labor,	money	or	both	modes	of	
contribution:
–	 age	of	 the	household	head:	older	household	heads	
	 would	 be	 more	 willing	 to	 contribute	 money	 to	
	 tsetse	 control	 rather	 than	 labor;	 traditionally	 high	
	 labor	 demanding	 tasks	 are	 assigned	 to	 younger	
	 members	of	the	community;
–	 years	of	experience	as	herd	manager:	cattle	owners	
	 with	management	responsibilities	for	the	household	
	 and/or	community	herds	have	relatively	less	time	to	
	 devote	 to	 field	 chores;	 they	 are	 more	 likely	 to	
	 contribute	money	to	tsetse	control	as	compared	with	
	 those	with	much	less	responsibility;	
–	 ethnicity:	 owners	 and	 herd	 managers	 of	 the	 Fula	
	 ethnic	 group	 who	 migrated	 into	 the	 region,	 are	
	 more	likely	to	contribute	to	tsetse	control	in	the	form	
	 of	money	relative	to	labor	than	indigenous	livestock	
	 farmers	would;
–		disposable	 income:	 households	 with	 higher	
	 disposable	income	from	a	variety	of	sources	(sale	of	
	 cattle,	 milk	 sales	 and	 secondary	 activities),	 have	
	 larger	 cash	 balances;	 they	 would	 be	 willing	 to	
	 contribute	money	rather	than	labor	to	tsetse	control;
–	 household	 size:	 larger	 households	 would	 have	
	 greater	demand	on	available	money	and	hence	would	
	 be	less	willing	to	contribute	money	and	more	willing	
	 to	contribute	labor	to	the	tsetse	campaign;
–	 herd	 size	 and	 composition:	 households	 with	
	 larger	herds	 (i.e.	having	a	potential	 for	more	cash
	 earnings	 from	 off-taking	 of	 cattle)	 or	 those	 with	
	 more	 trypanotolerant	cattle	 in	herds	 (i.e.	 spending
	 less	on	trypanocidal	drugs)	are	likely	to	hold	positive	
	 cash	balances.	Consequently,	 they	would	be	more	
	 willing	to	contribute	in	money	to	tsetse	control	than	
	 households	without	these	characteristics	would.	
–	 education	 and	 knowledge	 of	 trypanosomosis	
	 household	members	with	 formal	 education	 and/or	
	 knowledge	of	the	disease	symptoms	are	capable	of	
	 identifying	trypanosomosis	as	major	cause	of	cattle	
	 mortality;	thus	have	a	favorable	pre-disposition	for	
	 higher	 levels	 of	 resources	 contribution	 to	 tsetse	
	 control	in	either	form;
–	 practice	 of	 sedentary	 vs transhumant	 system:	 this
	 attribute	characterizes	livestock	farmers	in	northern	
	 Côte	d’Ivoire	in	regard	to	the	level	of	trypanosomosis	
	 risk.	The	practice	of	transhumance	exposes	livestock	
	 and	cattle	in	particular,	to	higher	risk	of	contracting	
	 the	disease.	Transhumant	herders	are	likely	to	spend	
	 more	on	preventive	drugs	 than	 sedentary	 farmers.	
	 Thus	transhumant	livestock	farmers	would	be	willing	
	 to	contribute	less	labor	and	money	to	tsetse	control.

–	 area	 location:	 Odienné,	 Boundiali	 and	 Korhogo	
	 districts	 are	 associated	 with	 past	 tsetse	 control	
	 experience,	whereas	Bouna	 had	 no	 tsetse	 control.	
	 Willingness	to	contribute	resources	is	expected	to	be	
	 lower	in	Bouna	for	on-going	control	program.	

5. eMpIrIcAl Models

Forty	two	of	the	224	respondents	in	the	sample	made	
no	 pledges	 to	 contribute	 resources	 to	 tsetse	 control,	
either	in	the	form	of	labor	or	money.	In	this	situation	
using	 the	 Ordinary	 Least	 Squares	 (OLS)	 regression	
method	 to	 estimate	 the	 factors	 affecting	 willingness	
to	pay	(dependent	variable)	would	give	rise	to	biased	
estimators,	 given	 the	 censured	 nature	 of	 the	 data	
(Gaspart	et	al.,	1998;	Greene,	2003;	Kennedy,	2003).	
Many	 approaches	 have	 been	 used	 to	 contour	 such	
difficulties.	Echessah	et	 al.	 (1997)	 for	 example,	used	
the	 Two-Step	 estimation	 procedure	 suggested	 by	
Heckman	 (1976)	 to	 identify	 key	 factors	 explaining	
the	willingness	of	farmers	to	contribute	resources	to	a	
tsetse	control	program	in	the	Busia	District	of	Kenya.	
However,	 while	 consistent	 the	 Two-Step	 procedure	
leads	to	inefficient	estimators	compared	to	maximum	
likelihood	estimation	(ML)	method	(Kennedy,	2003).	
It	 is	 nevertheless	 used	 in	 the	 case	 of	 censored	 but	
not	 truncated	 data	 when	 it	 appears	 that	 the	 cost	 of	
computing	 ML	 estimators	 is	 too	 high.	 Similarly,	
Swallow	 et	 al.	 (1994)	 used	 the	 Three-Stage	 Least	
Squares	(3SLS)	method	to	estimate	the	significance	of	
factors	affecting	farmers’	willingness	to	participate	in	
tsetse	control	program	in	the	Gibey	Valley	of	Ethiopia.	
In	our	study,	the	censured	nature	of	the	data	on	hands	
(labor	and	money	contributions)	suggested	the	use	of	a	
Tobit	model	which	yields	consistent	and	asymptotically	
normal	maximum	likelihood	estimators	of	parameters	
(Greene,	2003;	Kennedy,	2003).	The	underlying	latent	
regression	used	in	the	Tobit	model	is	presented	in	the	
following	equation:

 Yi
* = Xi ß	+	µi,	i	=	1,	2,...,	n		 		 				(4)

where	 Yi
*	 denotes	 a	 latent	 response	 variable,	 Xi	

represents	 an	 observed	 1	 x	 k	 vector	 of	 explanatory	
variables	and	µi	the	error	term	which	is	independently	
and	 identically	 distributed	 (normal	 distribution	 curve	
with	 zero	means	 and	 variance	σ2).	 For	 the	 group	 of	
households	that	did	not	pledge	either	labor	or	money	
and	 actually	 did	 not	 contribute	 any,	 Yi*	 cannot	 be	
measured	 and	 is	 set	 equal	 to	 0.	Hence,	 the	 observed	
dependent	variable	(Yi)	is	given	by:

 Yi = Yi
* iƒ Yi

* > 0		 	 	 				(5)
 Yi = 0 iƒ Yi

* ≤ 0.
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According	 to	 the	 questionnaire	 format,	 the	
respondent	who	agrees	to	contribute	to	tsetse	control	was	
first	asked	to	pledge	his	level	of	labor	contribution,	then	
prompted	to	state	the	level	of	his	money	contribution.	
As	suggested	by	Whittington	et	al.	(1990),	the	question	
was	posed	only	after	the	respondent	was	provided	with	
a	clear	explanation	of	 the	advantages	associated	with	
effectiveness	of	tsetse	control.	This	approach	favored	
the	 use	 of	 a	 recursive	 Tobit	 model	 as	 suggested	 by	
Moore	et	al.	(1994)	and	Hayes	et	al.	(1997)	to	estimate	
the	parameters	in	tsetse	control,	keeping	in	mind	that	
the	farmer’s	decision	to	contribute	money	is	partially	
determined	by	his	labor	contribution	as	indicated	by	the	
order	in	which	the	two	questions	were	posed,	following	
the	 format	 of	 the	 questionnaire.	 The	 recursive	 Tobit	
model	is	presented	as	follows:

Y*
i1 = Xi1 ß1 + µi1,	Yi1 = Y*

i1 if Y
*
i1 > 0, Yi1	=	0	otherwise	(6)

Y*
i2	=	Xi2	ß2	+	Yi1.ρ2

+μ
i2
, Y

i2 
=
 
Y*

i2	if Y
*
i2 > 0, Yi2 = 0 

 	
otherwise

μ1	∼	N(0,	σ
2);	μ2∼N(0,	σ

2)

where	 Y*
i1 is	 the	 willingness	 to	 contribute	 labor	 by	

farmer	 i	 while	 Y*
i2	 is	 the	 willingness	 of	 farmer	 i	 to	

contribute	money.	Yi1 stands	 for	 the	actual	amount	of	
labor	 (in	days	per	month)	 that	 farmer	 i	 stated	he/she	
will	contribute;	Yi2	is	likewise	the	amount	of	money	(in	
CFA	francs	per	head	per	year)	that	farmer	i	stated	he/
she	will	contribute.	Y*

i1	and	Y
*
i2	are	two	latent	variables	

with	observed	values	being	estimated	as	follows:

Yi1 = Y*
i1 I(Y

*
i1	>	0) et Yi2 = Y*

i2I(Y
*
i2 > 0)

I(.)	 is	 an	 indicator	 function;	 Xi1	 is	 the	 vector	 of	
variables	 explaining	 labor	 contribution	 and	 Xi2	 the	

vectors	explaining	money	contribution.	The	vectors	of	
parameters	to	be	estimated	are	shown	as	follows:	

						ßj	(j=1,2)	and	ρ2
.

6. results 

6.1 levels of resources contribution 

Nearly	 94%	 of	 the	 respondents	 volunteered	 to	
contribute	money	while	86%	volunteered	to	contribute	
labor.	The	proportion	of	farmers	pledging	both	types	
of	 contribution	was	81.2%.	The	 average	 amount	 of	
resources	that	farmers	pledged	to	contribute	for	tsetse	
control	are	shown	in	 table 2.	For	 the	study	zone	as	
a	whole	the	average	money	contribution	amounts	to	
236.36	CFA	francs	per	year	per	animal	(0.47	USD),	
and	 7.96	 working	 days	 per	 month	 per	 household.	
Willingness	to	contribute	money	represents	only	32%	
of	 what	 the	 farmers	 spend	 on	 trypanocidal	 drugs.	
Controlling	 for	 production	 system,	 the	 sedentary	
livestock	 farmer	 is	 willing	 to	 pay	 twice	 as	 much	
(280	 CFA	 francs	 per	 year	 per	 animal	 vs	 140	 CFA	
francs)	 and	 contribute	 30%	 more	 labor	 (8.63	days	
per	 month	 vs	 6.07	days)	 to	 tsetse	 control	 than	 the	
transhumant	farmer	would.	

Pair	 wise	 comparisons	 between	 regions	 reveal	
striking	 significant	 differences	 (P	<	0.05)	 between	
Odienné	 and	 Bouna,	 while	 there	 is	 no	 significant	
difference	in	money	contribution	between	Boundiali	
and	 Korhogo.	 There	 are	 also	 large	 significant	
differences	 in	 contributions	 between	 Odienné	 and	
Boundiali.	 Odienné	 farmers	 are	 willing	 to	 pay	
416	CFA	 francs	per	year	per	 animal	 and	contribute	
11	days	 per	 month	 to	 tsetse	 control	 compared	 to	
738	CFA	francs	and	8	days	for	Bouna,	and	188	CFA	
francs	and	7	days	for	Boundiali.	

21

table 2. Average	willingness	to	contribute	for	tsetse	control	and	expenditures	on	drugs	in	northern	Côte	d’Ivoire	—	Niveaux 
moyens des contributions proposées et des dépenses en trypanocides au nord de la Côte d’Ivoire (1997)

	 overall production system region
  sedentary transhumant odienné Boundiali Korhogo Bouna
Money	contribution		 236.36	 280.46a	 140.06b	 416.07a	 188.016b	 109.67b	 238.17e
		in	CFA	francs/year/animal		 (327.66)	 (429.99)	 (194.69)	 (407.99)	 (300.67)	 (140.44)	 (493.97)
Labour	contribution		 7.96	 8.63a	 6.07b	 11.09a	 7.02b	 4.86c	 8.06b
		in	days	per	month	 (5.56)	 (7.21)	 (4.49)	 (9.78)	 (4.20)	 (2.31)	 (5.40)
Expenditures	on	drugs		 745	 543a	 1,053b	 538.35a	 840.30b	 761.27b	 861.02b
		in	CFA	francs/year/animal		 (680.92)	 (404.81)	 (314.41)	 (708.15)	 (933.77)	 (741.37)	 (983.46)
Ratio	money	contribution		 31.7	 51.9	 13.3	 77.3	 22.4	 14.4	 27.6
		to	expenses	on	drugs	(%)		
Source:	Field	survey,	1997;	In	each	category	(production	system	or	region)	and	for	each	type	of	contribution	(labour,	money,	CFA	francs	
spent	on	drugs),	the	amounts	followed	by	the	same	subscript	are	not	significantly	different	at	the	5%	level	—	dans chaque catégorie 
(système de production ou région) et pour chaque type de contribution (travail, argent, FCFA dépensés en médicaments), les chiffres suivis 
par la même lettre ne sont pas significativement différents au seuil de 5 %.
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Expenditures	 on	 drugs	 are	 significantly	 lower	
in	 Odienné	 (538	CFA	 francs	 per	 year	 per	 animal)	
than	 in	 the	rest	of	 the	 three	regions.	Odienné	 is	 the	
only	region	where	the	proposed	money	contribution	
also	represents	nearly	80%	of	what	farmers	actually	
spend	on	drugs,	despite	 the	 fact	 that	 the	proportion	
of	 trypanotolerant	N’Dama	cattle	 in	herds	 is	higher	
than	in	Boundiali	and	Korhogo.	The	level	of	pledged	
financial	 contribution	 in	 Korhogo	 (110	CFA	 francs	
per	 year	 per	 animal)	 is	 the	 lowest	 of	 any	 region,	
but	 is	 more	 in	 line	 with	 our	 expectations.	 In	 fact	
it	 is	 known	 that	 transhumant	 farmers	 have	 been	
extensively	developing	their	activities	in	this	region	
(41.4%	of	all	livestock	farmers)	with	a	steady	trend	
toward	 settlement.	 Only	 those	 settlers	 who	 are	
not	 landowners	 seem	 reluctant	 to	 take	 part	 in	 any	
significant	way	in	efforts	to	combat	trypanosomosis	
in	 the	 region.	 Pledged	 contributions	 in	 money	 by	
transhumant	herders	represent	only	13%	of	what	they	
normally	spend	annually	on	drugs.

Money	 contribution	 in	 Bouna	 is	 higher	 than	 in	
Korhogo	 and	Boundiali,	 but	 remains	 lower	 than	 in	
Odienné	 where	 farmers’	 contribution	 amounts	 to	
28%	of	 their	 annual	 expenses	 for	 drugs.	 It	 appears	
that	 farmers	 who	 spend	 more	 on	 trypanocides	
(transhumant	 farmers	and	 farmers	 in	Boundiali	 and	
Korhogo)	 are	 also	 those	 who	 pledge	 the	 lowest	
money	 contribution.	 This	 implies	 that	 livestock	
farmers	 in	 northern	Côte	 d’Ivoire	 substitute	money	
contributions	 for	financing	 traps	and	 targets	 (public	
local	good)	for	cash	expenditures	on	therapeutic	and	
prophylactic	treatments	(private	good).	

Regional	 disparities	 may	 be	 summarized	 as		
follows:	Korhogo	and	Boundiali	are	not	significantly	
different	at	the	5%	level	in	terms	of	money	contributions	
to	tsetse	control.	Farmers	in	Odienné	are	noticeably	

willing	to	spend	more	cash	than	farmers	in	any	other	
region.	 In	 terms	 of	 labor	 contribution,	 Bouna	 and	
Boundiali	are	not	significantly	different.	The	level	of	
both	 types	of	contributions	 is	significantly	different	
between	Odienné	and	the	rest	of	the	regions.	

6.2. Key explanatory factors of contribution to 
tsetse control

Results	of	 the	Tobit	model	 regarding	willingness	 to	
contribute	 (WTC)	 labor	 (dependant	 variable)	 and	
money	 (dependant	 variable)	 were	 generated	 with	
LIMDEP,	7.0	version	(Greene,	1995).	The	estimated	
model	 indicates	 a	 large,	 negative	 logarithm	 of	 the	
likelihood	function,	with	a	low	basic	value.	Several	of	
the	hypothesized	factors	determining	WTC	labor	and	
the	magnitude	of	such	contributions	are	significant	at	
either	5%	or	10%	levels	as	shown	in	table 3.	

Years	 of	 experience	 as	 herd	 manager	 and	 the	
practice	of	transhumance	have	a	negative	impact	on	
the	level	of	labor	contribution.	Indeed	older	farmers	
being	the	most	experienced	in	herd	management	do	
not	clearly	perceive	the	benefits	of	 tsetse	control	as	
a	public	good	and	logically	tend	to	invest	less	labor	
in	trapping	operations.	The	majority	of	transhumant	
farmers	do	not	own	land	and	thus	show	little	interest	
to	participate	 in	bush	clearing	 for	 tsetse	 control,	 or	
to	 contribute	 to	 community	 works.	 Knowledge	 of	
trypanosomosis	(ability	to	identify	the	tsetse	fly	and	
information	on	how	the	disease	can	be	 transmitted)	
is	 a	 significant	 factor	 in	 the	 decision	 to	 contribute	
labor	 to	 tsetse	 control.	 Larger	 households	 have	
the	 ability	 to	 supply	 manpower	 for	 tsetse	 control,	
although	WTC	labor	is	only	significant	at	10%	level.	
However,	neither	the	size	of	the	herd	–	initially	taken	

table 3.	 Results	 of	 the	 recursive	 Tobit	 model	 for	 key	 factors	 affecting	 willingness	 to	 contribute	 labour	 to	 tsetse	
control	—	Résultats du modèle Tobit récursif pour les principaux déterminants du niveau de contribution en main-d’œuvre 
dans la lutte contre les mouches tsé-tsé.

Variable coefficient Z = b / s.e.
Constant	 		4.7276	**	 3.16
Size	of	household	 		0.069018*	 1.705
Knowledge	of	the	vector	(0	=	no;	1	=	yes)	 		4.0017**	 3.455
%	of	trypanotolerant	cattle	in	herd	 		0.57390	 0.369
Transhumance	practice	(0	=	no;	1	=	yes)	 -	2.5762**	 -2.071
Experience	as	farm	manager	(years)		 -	0.14609**	 -3.620
Household	income	(CFA	francs)	 -	0.0000001891	 -0.631
Education	(0	=	no;	1	=	yes)	 -	1.3132	 -0.682
Region	of	Bouna	(0	=	no;	1	=	yes)	 		3.4348**	 2.533
Region	of	Boundiali	(0	=	no;	1	=	yes)	 		1.7383	 1.238
Region	of	Odienné	(0	=	no;	1	=	yes)	 		4.8125**	 3.153
σ	 		6.5993**	 19.252
Log	of	the	likelihood	function	=	-664.72	 	

*	Significant	at	10%	—	significatif au seuil de 10 %;	**	significant	at	5%	—	significatif au seuil de 5 %.
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into	account	 in	previous	runs	of	 the	model	–	nor	 the	
proportion	 of	 trypanotolerant	 animals	 in	 herds	 had	
any	 significant	 association	 with	 WTC	 labor.	 This	
result	confirms	previous	findings	in	similar	studies	of	
willingness	to	contribute	labor	to	tsetse	control	in	East	
Africa	(Swallow	et	al.,	1994;	Echessah	et	al.,	1997).	
Factors	determining	money	contribution	are	shown	in	
table 4.	Willingness	 to	contribute	 labor	–	 introduced	
as	 explanatory	 variable	–	 and	 the	 dummy	 variable	
for	 location	 in	 Odienné	 are	 the	 only	 significant	
determinants	of	WTC	money	in	tsetse	control.	

7. dIscussIon And conclusIons 

The	results	indicate	that	more	than	80%	of	the	farmers	
are	 willing	 to	 contribute	 both	 money	 and	 labor	 to	
tsetse	and	trypanosomosis	control.	This	is	in	line	with	
previous	 findings	 in	East	 and	West	Africa	 (Gouteux	
et	 al.,	 1990;	 Swallow	 et	 al.,	 1994;	 Echessah	 et	 al.,	
1997;	Mugalla,	2000;	Kamuanga	et	al.,	2001)	which	
concluded	 that	 where	 there	 is	 evidence	 of	 animal	
trypanosomosis	and	where	people	are	previously	aware	
or	made	to	be	aware	of	the	problem,	the	majority	will	
indicate	general	 interest	 in	solution.	The	 implication	
for	northern	Côte	d’Ivoire	is	that	part	of	the	costs	of	
tsetse	control	could	be	 transferred	 to	beneficiaries,	a	
key	condition	to	ensure	the	sustainability	of	benefits.	
Proposed	 levels	 of	 contribution	 remain	 low	 relative	
to	 the	 actual	 costs	 of	 setting	 the	 traps	 and	 targets,	
their	maintenance	 and	 replacement.	 In	 spite	 of	 their	
willingness	 to	 contribute	 money,	 most	 farmers	 lack	
reliable	information	about	the	costs,	benefits,	efficiency	
and	sustainability	of	the	tsetse	control	as	a	local	public	
good.	This	is	the	reason	why	farmers	exercise	caution	

and	 are	 reluctant	 to	 pledge	 substantial	 amounts	 of	
money	 in	 contribution	 in	 the	 belief	 that	 this	 could	
be	used	against	 them	as	 the	basis	for	 taxation	of	 the	
benefits	 they	would	eventually	derive	 from	effective	
control.	

Due	 to	 the	 questionnaire	 format	 –	 the	 farmer	
asked	to	state	his	willingness	to	contribute	labor	first	
before	contributing	money	–	we	used	a	recursive	Tobit	
model	 to	 identify	and	assess	 the	 level	of	key	factors	
determining	willingness	 to	contribute	 resources.	The	
analysis	points	to	the	size	of	households	and	knowledge	
of	the	trypanosomosis	symptoms	and	vector	as	factors	
that	 positively	 affect	 labor	 contribution.	 Improved	
extension	 services	 are	 thus	 needed	 in	 providing	
training	programs	intended	for	farmers	in	the	regions	
under	 tsetse	control.	Because	of	 the	 time-consuming	
responsibilities	 in	 the	 management	 of	 collective	
herds,	herd	managers	commonly	referred	to	as	“chefs	
de	parc”	are	less	willing	to	contribute	labor	for	tsetse	
control.	 There	 is	 an	 urgent	 need	 to	 sensitize	 young	
farm	managers	and	the	village	youth	groups	to	engage	
in	 such	 labor	 demanding	 tasks	 of	 traps	 installation,	
up-keep	and	replacement.	

It	 is	 interesting	 to	 note	 that	 location	 in	 Odienné	
and	 labor	 contribution	were	 found	 to	be	 statistically	
significant	 determinants	 of	 WTC	 money,	 which	
confirms	 the	 results	of	similar	studies	 in	East	Africa	
(Swallow	 et	 al.,	 1994;	 Echessah	 et	 al.,	 1997).	 In	
northern	 Côte	 d’Ivoire	 this	 result	 could	 be	 linked	
to	 farmers’	 strategic	 behavior.	 In	 fact	 farmers	 at	
large	 have	 for	 long	 operated	 under	 a	 subsidized	
scheme	 of	 free	 veterinary	 drugs,	 low	 cost	 of	 feeds	
and	access	to	infrastructures	such	as	dams	and	cattle	
contention	 structures	 over	 the	 1972-1992	 period.	
In	 the	 expectation	 of	 still	more	 subsidized	 services,	

table 4.	Results	of	 the	recursive	Tobit	model	of	key	factors	affecting	willingness	to	contribute	money	to	tsetse	control	—
Résultats du modèle Tobit récursif pour les principaux déterminants du niveau de contribution en argent dans la lutte contre 
les mouches tsé-tsé.

Variable coefficient Z = b / s.e.
Constant	 				24.625	 0.232
%	of	trypanotolerant	cattle	in	the	herd	 				26.214	 0.295
Ethnic	group	(0	=	other;	1	=	Ivorian)	 				38.680	 0.475
Transhumance	practice	(0	=	no;	1	=	yes)	 				46.724	 0.577
Cotton	crop	(0	=	no;	1	=	yes)	 				30.174	 0.494
Adoption	of	preventive	drugs	(0	=	no;	1	=	yes)	 		-	60.940	 -0.909
Farmer’s	assessment	of	tsetse	challenge	(0	=	low;	1	=	high	)	 					20.449	 0.571
Household	income	(CFA	francs)	 -1.3132	 -0.682
Region	of	Bouna	(0	=	no;	1	=	yes)	 					65.989	 0.878
Region	of	Boundiali	(0	=	no;	1	=	yes)	 					62.287	 0.857
Region	of	Odienné	(0	=	no;	1	=	yes)	 			148.96*	 1.712
Willingness	to	contribute	labour	(days	per	month)	 10.123**	 2.549
σ	 360.62	 20.261
Log	of	the	likelihood	function	=	-	1540.90	 	
*	Significant	at	10%	—	significatif au seuil de 10 %;	**	significant	at	5%	—	significatif au seuil de 5 %.
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willingness	to	contribute	money	for	tsetse	control	may	
have	decreased.	

Where	communities	live	and	depend	on	cattle	for	
their	livelihoods,	as	it	is	the	case	with	pastoralists	who	
migrated	into	northern	Côte	d’Ivoire,	it	is	the	benefit-
cost	assessment	of	alternative	strategies	that	influences	
their	decision	to	contribute	resources	to	tsetse	control.	
It	 would	 be	 most	 appropriate	 to	 organize	 a	 scheme	
for	 fund	 collection	 in	 a	 lump	 sum	 for	 transhumant	
livestock	 farmers,	 the	 amount	 of	 which	 should	 not	
exceed	 200	CFA	 francs	 per	 animal	 per	 year.	 Indeed	
requests	 for	 money	 contribution	 should	 remain	
below	the	 total	cost	of	drugs	considered	as	 the	most	
important	 factor	 for	 all	 farmers.	 Kientz	 (1993)	 had	
concluded	 that	 farmers’	 cash	 contribution	 would	 be	
more	realistic	as	long	as	the	cost	of	tsetse	control	does	
not	exceed	what	they	normally	pay	for	drug	therapy.	

The	discrepancy	in	proposed	levels	of	contribution	
between	 sedentary	 and	 transhumant	 farmers	 on	 the	
one	 hand,	 and	 between	 geographic	 zones,	 on	 the	
other	hand,	suggests	that	a	modulated	fund	collection	
scheme	 by	 production	 system	 and	 location	 may	 be	
appropriate	to	sustainably	secure	a	common	fund	that	
would	help	finance	traps	and	targets.	Indeed	livestock	
farmers	in	Odienné	with	mostly	trypanotolerant	cattle	
in	herds	tend	to	adopt	new	technologies	and	are	willing	
to	invest	 in	impregnated	traps	and	screens	to	protect	
the	surrounding	pastures	where	their	cattle	graze.	On	
the	 other	 hand,	we	 can	make	 the	 point	 that	 the	 low	
level	of	pledged	contributions	in	Bouna	can	be	partly	
attributed	to	the	fact	that	farmers	are	traditionally	less	
inclined	to	adopt	technological	innovations,	although	
its	sedentary	system	in	an	area	without	tsetse	control	
would	 have	 implied	 levels	 of	 contributions	 higher	
than	Boundiali	and	Korhogo.	

Contrary	 to	 difficulties	 linked	 with	 assessment	
of	the	value	of	local	public	goods,	the	costs	of	tsetse	
control	can	be	estimated	prior	to	its	 implementation.	
Indeed,	 if	 each	 of	 the	 livestock	 farmer	 in	 northern	
Côte	d’Ivoire	were	to	pay	240	CFA	francs	per	animal	
per	year	(0.65	USD),	the	amount	collected	would	be	
insufficient	to	cover	the	investment.	One	can	argue	that	
Contingent	Valuation	estimates	of	willingness	to	pay	
cannot	be	used	in	benefit-cost	analysis.	Nevertheless	
they	can	serve	as	a	source	of	significant	informational	
value	 given	 that	 much	 of	 decision	 making	 on	 such	
investments	in	rural	West	Africa	is	often	made	without	
any	reference	to	such	evaluation.		

These	 estimates	 could	 be	 helpful	 particularly	 at	
this	point	of	restocking	and	rebuilding	Côte	d’Ivoire’s	
most	 promising	 region	 for	 livestock	 development	
following	seven	years	of	civil	upheaval.	Setting	in	the	
initial	 level	 of	 subsidy	based	on	CV	evaluation	will	
most	 likely	 provide	 a	 basis	 for	 gradually	 increasing	
the	 quantity	 and	 quality	 of	 improvement	 in	 animal	
health	services	and	herd	productivity	parameters.	
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