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Summary C ~ J E C T I V E S  To determine the \villingness to pay (WTP) for thc retreatment of insecticide-treated nets (ITN) 
in four malaria holocndemic communities of Nigeria. 
METHODS Contingcnt valuation method. The study tool was a pretested interviewer-administered question- 
naire. Randomly selected households were the study units and household heads o r  their representatives were 
interviewed by locally trained interviewcrs. 
RESULTS Most households were willing to pay for annual ITN retreatment in all four communities. The pro- 
portion of those willing to  pay ranged from 79% to 91%. WTP amounts ranged from $0.05 to $5.26. The 
median from the aggregated data from the four communities was $0.21. Multivariate a w o w e d  that 
many explanatory variables were statistically significantly related to WTP for 1TN retreatment. 
CONCLUSIC)N WTP for ITN retreatment exists. The difficulty lies in implementing this. One possibility 
\vould bc a community-based ITN retreatmcnt programme. 
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Introduction 

Insecticide-treated ners (ITNs) are one of the most attractive 
malaria control measures that arc gradually being introduced 
in Africa:  mosquito nets are not new to Nigeria; they have. 
been in use for decades as door, window or  bednets. What is 
new is the use of mosquito ners treated with pyrethroid insec- 
ticides (ITNs). ITNs could become a cost-effective method 
for preventing malaria in Nigeria, where the disease is the 
number one public health problem. Trials have shown the 
advantages of insecticide-treated nets over untreated nets 
(Sexton 1994; Lengeler et 01. 1996; Nevill et al. 1996). ITNs 
have been proved to bc cost-effective especially against child- 
hood malaria in Ghana, Kenya and in The Gambia 
(D'Alessandro et al. 199Sa; Binka et al. 1996; Nevill et al. 

1996). Though the first task in communities may be to  
increase net coverage, the Gambian trials with ITNs have 
amply demonstrated the additional benefits of treating nets 
(D'Alessandro et nl. 199Sa,b), and users are already very 
sensitive to  the difference. 

A critical issue with ITNs is that depending on the type of 
pyrethroid used, they must be re-treated once or  tu  w e  ' a year 
to retain optimal effectiveness. The budgetary constraints of 
govcrnments and absence of donor cfforts preclude the avail- 
ability of free net treatment or retreatment services in 
Nigeria. Thus net owners must be ready to procure the inscc- 
ticide a t  least once yearly and either retreat them themselves 
or pay sonlebody to do  it. If there is no willingness to regu- 
larly retreat the ITNs, they will gradually lose all insecticide 
and become ordinary mosquito nets with all their antecedent 
disadvantages. Thus, it is viral to determine the willingness to 
pay for retreatment of households living in communities 
where ITN programmes are to be introduced, as this will 
shed light on their probable sustainability 

We used the contingent mluation method to determine 
thc willingness to pay (WTP) for yearly retreatment of ITN 
in four malaria holoendemic communities of Nigeria. 
Respondents were presented with a hypothetical market 
through a scenario and then asked to make their maximum 
WTP bids. Contingent valuation has mostly been used in 
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Table 1 \VTP for ITN rcimprcanarion i l l  four communirirs 

Willi~ig to pay  3 12139.5 (79%) 2871324 (89%) 3591430 (84%) 3351370 (9 1 %) 
klcm L3.XONaira($O.2i) 2.5.14Naira ($0.27) 35.91 Nair;i(S0.38) .3.5.71Nair;l(S0.38)(S.I)) 
(S.D.) ( 17.22) (33.12) ( 15.27) (40.55) 
h4cdLln S0.2 I $0.21 S0.3.2 $0.2 I 
Minimum & maximwn SO.05 - S2. I I S 1 3 . 5  - S5.26 $0.11 -Sl.OS $0.11 - S ~ . I I  

nlalaria and expenditures on curative care could deplete house- 
holds' income, making them unwilling to pay for prc\cntive 
interventions in the short term. Howe\cr, since ITN retreat- 
ment will occur a t  least 6 months from the time of the inter- 
view, they arc expected to be WTP in the future to avoid 
further malarill attacks at  that time due to the tlcplctetl 
income. The higher the priority ranking of malaria, the higher 
the WTP should be for its retreatment. In  the same vein, the 
morc willing thcy arc to pay for ITNs, the more willing thcy 
should be to pay for its retreatmcnt. Also, the morc a house- 
hold spends o n  the espentliture items named above, the more 
they will be WTP for ITN. 

Data analysis 

Using tabulations and ordinary-least squares multiple regres- 
sion, the data from three of the communities where the bidding 
game was played were pooled and a multiple regression modcl 
specified. Each community was cnrered as n dummy variable in 
the modcl to nllow for community differences to he deter- 
mined. \VTP for ITN retreatmcnt was the dependent variable. 
The crplnnatory variables were socio-economic dnta which 
incluclctl rcspontlcnts' clgc, cspcntliturc to treat malaria during 
previous month, type of savings scheme embarked upon, yearly 
expenditures on clothing and celebrations, and the communi- 
ties which wcrc cnterccl as d~immy variables. 

Results 

Respondents' characteristics 

Usable questionnaires for analysis from the communirics 
numbcrcd 395,430,324 and 370 for Ibagwa-ani, iMbano, 
Alor-uno and Orha, respectively. Males formed the majority 

Table 2 Mean and m c d i ~ n  \VTI1 from ;I pooled data from four c o n  
rn~nitics 

h4cnn 30.54 Nnim (90.32) 
(S.D) (28.92) 

illcdian $0.2 I 
Minimum - ~naxirnmn $0.0.5 - $5.26 

of respondents in all communirics, and most of the respon- 
dents were household heads (Appendix 3). In Ibag~va-ani and 
blhnno, most were aged 41-60 years, while in Alor-uno and 
Orbn the majority were 2 H 0 .  Most had either no or  
primary education. Subsistence farming was the commonest 
primary occupation in Ihagwa-ani and ~Mhano while it was 
sn~all-time businesslskillcd labour in Aloruno and Orba. 
Most rcspondcnts in all communities wcrc mclrricd. 

Willingness to pay for ITN re-impregnation 

The proportion of respondents willing to pay for ITN 
retreatment ranged from 79% to 91% in the four com- 
munities (Tablc I). The WTP amounts ranged from $0.05 to 
$5.26. The mean WTP was $0.25 in Ibagwa-ani, $0.27 in 
Alor-uno, 50.38 in Mbano and $0.38 in Orba. The medinn 
WTP was $0.21 in three communities except in Mhano where 
it was $0.32. The combined data from the fonr communities 
showed a mean of 50.32 and a median of $0.21 (Tablc 2). 

Ordinary-least squares n~ultiple regression analysis 

Thc rcsult is summarized in Tablc 3. Adjusted r? was 0.217 
and the regression was statistically significant (P < 0.000l). 
Thc rcsiclences were posirivcly associated with WTI' for reim- 
pregnation though only Mbano was statistically significant a t  
P < 0.05. The mnsimum amount rcspondcnts stated they 
were willing to pay for ITNs themselves was positivcly associ- 
ated with WTP for re-impregnation ( P  < 0.0001). Household 
savings was also positively associated with \VTP for re- 
impregnation (P < 0.05). The other variahles had the 
expected signs but were statistically insignificant. 

Discussion 

The rcsult showed that most houscholds in the four study 
communities werc willing to pay for annual ITN retreatment. 
The aggregated data from the five communities showed n 

median WTI' of $0.21. Whether this will be adequatc to cover 
the cost of net retreatment will depend on the current prices 
and market situation. This is an issue that needs further 
evaluation. In a study in Thc Gambia by  mills el al. (1994), 
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Table 3 Ol.S-~ii~~lriplc regrcrsion :~n;dysi~ of 
WTI' f o r  rcimprcgnnrion 11s. ~ndcpcndcnt Variables Coefticicnr Standard error Signific,~ncc Icvcl 
wri:lhlcs 

C:onst.Int 
IIx~gw:~-ani 
h4bano-Nikc 
Priority ranking 
\Y~ill~n~nrss ro p:q for ITN 
Fkpcndirurc ro trcnt malaria 
Household savings 
Exycnditure o n  food 
Espenditurc o ~ i  cclcbrnrions 

Atljustcd R: = 0.217; Srmdartl crror = 20.16; F-test = 9.004; Significnncc level < 0.0001 

respondents wcrc nckcd how much compounds might be 
willing to  pay for insecticicle impregnation: the  most  frc- 
q i~cnt ly  circd mnximr~m amounts  were D.5 and  10, antl mini- 
mum 111 and .5 ( D l 5  = E l ) .  T h e  test of thcorcrical validity of 
the results using ordinary-least squares multiple regression 
sho\ved rhc regression t o  be sratistically significant. \ W i n g -  
ness t o  pay for 1TNs rhemsclvcs was rlic most sraristically sig- 
nificant v:lriablc rhar explained the willingness t o  pay for the 
retrcarrnent. T h u s  rhe more willing pcople :ire ro pay for ITN,  
the more willing they a rc  t o  pay for the rerreatmcnr sincc they 
will want  the I T N  to  continue bcing effective. This  aspect of 
the result strengthens the espectntion rhar oncc houscholds 
s ta r t  buying ITNs,  [hey will continue t o  ensure they retain 
their effectiveness by continually retreating them. 

Generally, considerations of the costs of I T N  rerrcnrmcnr 
may irlflucncc the  willingness o f  people r o  pay. Besicks this 
general consideration, other  factors such as reduction in 
number of malaria cpisodes, the mosquito nuisance factor, 
reduction in work and school days lost could explain why 
houscholds that  had current episodes of malaria and rhat 
incurred malaria treatment costs either during o r  in the 
month prior to tllc field survcy were more \villing t o  pay for 
rhc'rerrearmcrlr o f  ITNS. It is possible rhar the low opening 
bid amount  signalled t o  them that  the cost was nor high. T h c  
positive antl significant association of current household 
expenditure to  treat malaria and  \VTP sho\vcd rhar malaria 
episodes in a household morivarc pcople t o  seek protection 
cspeci;llly i f  the anticipated costs arc minimal in comparison 
with what they paid o r  arc paying for malaria treatment. 

T h e  abiliry of rhc households to  pay for net retrcarnlent is 
another iinportant issue. I f  it is low, the sustainability of the 
intervention \ \ ) i l l  be jeopardised, especially sincc the com- 
monest reason for unwillirlgness t o  pny for I T N  rcrrearrncnr 
was lack of money. T h e  second most  imporrant  reason was 
doubt  about  long-term availahiliry and effecrivcncss of rhc 
insecticitlc. Ho\vevcr, the unit cost of rc-treating a n  I T N  
annually will consume only 0.03% of total annual  household 
expcndirurc 011 basic items (Omvujckwc 1999). Thus ,  I T N  

rctrentmcnt \vould be affordable t o  most  households. 
H o w  can the results obtained from the survcy be used for 

the design and widespread community implementation of an 
I T N  retrcarmcnr programme? I f  this is nor done  properly, 
those no t  included in rlic survey may feel alicnared and  
unconcerned aborlr the scheme for two rcasons: sincc they did 
nor h a w  the benefit of being presented with the scenario and 
other  associatccl information, rhey may nor undcrsrand rhc 
scheme and  therefore may nor patronize ir when imple- 
mented, and in extreme cnscs rhey may even carry fnlsc 
propaganda against it. Secondly, bccause they may not  under- 
stand rhc scientific process of random sampling, rhey may 
believe rhat they were purposely by-passed in thc survcy 
hec;~use of perceived lack of importance in the community 
This  may caralyse them into resisting participating in the  
programme. 

A n  approach towards surmounting these hindrances is 
through broad-based community mobilization through ad- 
vocacy visits t o  key communiry leaders, ralks a t  village 
assctnblies, churchcs and animist \vorship areas. A key 
mobilization tool will bc the survcy results and explanstions 
of the scientific process of random sanlpling and generalis- 
abiliry of the  results. Talks in secondary and primnry schools 
and  enlisting pupils to  cducnrc their houscholds in particular 
and their villages as a whole could help mobilize and  educate 
the community households o n  the be~icfirs of the programme. 
T h e  particular cornmuniry town union subcomrnirrcc rhat 
will nianage the I T N  rerreatmcnr needs to  be involvcd in a11 
these processes. Thus,  through this broad-based community 
outreach approach, rhc results will become meaningful to  all 
and be rranslatctl into positive action by the communirics. 
However, comprehensive facrors associated with regular 
retreatment of nets should he elucidated, understood and  
incorporated into either any markcring activity for I T N  o r  
any other  programmes for mass introduction of I T N  in the 
communities. 

T h e  schedule of programme iniplementarion as given in the 
scenario should be adhered to  in implementing I T N  retreat- 
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ment  in these communit ies .  A critical issue for those initiating 

community-hnscd 1 T N  programmes is t o  ensure tha t  the  

insccticicles a r e  there when ncedcd. Again, hecausc many  

communi ty  mcmbcrs  may n o t  h e  financially ablc  t o  pay a n d  

part ic ipate  \vhcn thc  central retreatnicnt is t lo~ ic ,  a pclynent 

system t11:lt will counteract  this problem should bc  implc- 

nlcnred. T h i s  ni:iy entail prepayment  hefore t h e  retreatment, 

; ~ n d  this Incnns tha t  a d e q ~ ~ : i t e  local managcri:il f ramework for 

the collection a n d  Innnagelnent of the funds has t o  be set up. 

Luckily, mos t  if n o t  all communit ies  in south-enstern Nigeria 

havc cst;~hlishecl communi ty  town un ions  wirh subcommittces  

responsible for h c ~ l t h  matters  w h o  have experience in funds 

a n d  project management  since they a r c  responsible for  col- 

lecting a n d  managing funds  mean t  for  communi ty  dcvelop- 

mcnt  projects. They  also supervise the execution of thcsc 

projects, Thus ,  the  responsibility for locnl 1 T N  retreatnient 

could be  given t o  them, a n d  they will h e  suppor ted  wi th  

logistic a n d  tcc1inic;ll suppor t  by thc initiating body  
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A\ already mentionccl, the hcd nets need retreatment wirh the special chemicals at  least oncc yearly for rhen~ to funcrion effectively as rhc effect 
of rhc insccricidc w a r s  our with time. The nets should not he \vashed until thc time of rctrcatment as washing reduces their cffecr. This rctrcar- 
mcnt would he easily done by sclcctctl communiry ~ncmhers at n central place in your community. \Vhat is rhc maxinlum amount that you arc 
willing to pay (per ner) ro haw thc nct(a) in your household rc-rrcatcd oncc yearly? 
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Married 
Divorccd or separated 
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