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Background and Aim: Understanding potential demand and willingness to pay for the insecticide treated nets is important for
sustainable insecticide-treated bed net intervention. However, there is limited evidence, and there is no study in this malarious area, so
the study aimed to assess willingness to pay for insecticide-treated bed net and influencing factors.
Methods: A multi-stage community-based cross-sectional study was conducted by using an interview administered questionnaire
with a total sample size of 711H.H from March 01 to 30, 2020. The data were entered into EPI data version 4.6.0 and exported to
STATA SE version 14 for further analysis. The mean price of willingness to pay was presented as mean and median. Bivariable and
multivariable Tobit economical model was used to identify factors associated with willingness to pay. Regression coefficient (ß), 95%
CI, t-value and p-value were used to measure the strength and presence of a statistical association.
Results: A total of 683 study participants with a response rate of 96.1% were included in the study. Sixty-four percent of respondents
were willing to pay for three types of an insecticide-treated bed net, and the mean price for blue rectangular medium size ITN was 46
(±12.9) birr, for white circular medium size ITN was 44 (±12.3) birr and for blue circular medium size ITN was 43 (±11.8) birr. The
factors influencing willingness to pay were sex, educational status, wealth status and knowledge toward malaria and ITN.
Conclusion: This study revealed that in the Bugina district majority of the households were willing to pay for the three types of ITN
with a mean price of 55.6 ETB. Sex, educational status, knowledge and wealth index are factors affecting willingness to pay for ITN;
further awareness needs to be created regarding the severity of malaria and the demand of ITN.
Keywords: ITN, willingness to pay, Tobit model

Introduction
Malaria remains a first-rate public health threat causing an unacceptable burden on the health and economic welfare of
the world’s poorest communities.1,2 It is the most common public health problem in developing countries and imposes
great health and socio-economic burden on humanity.3,4 Malaria is mainly associated with altitude and rainfall.5–7

Plasmodium falciparum and P vivax co-exist as major parasite species in Ethiopia.8,9

This epidemiologic feature makes malaria control more difficult than in most African countries where P. vivax has
low or null prevalence.2,6,10 Overall, the malaria communicability pattern in the country is seasonal and unstable The
disease has been frequently reported as the first leading cause of outpatient visits, hospitalization and death in health
facilities across the country, but now the disease is the six leading causes of morbidity and mortality.8,10,11

WHO 2019 report showed that in 2018, an estimated 228million (213million are from the WHO Africa region) cases
and 405,000 deaths of malaria occurred worldwide. From the total death, children under five account for 67% (272,000)
death rate globally and 94% of child deaths are from the WHO Africa region, and 80% are from sub-Saharan Africa.12 In
Ethiopia, 68% of the populations in the territory live in malarious areas covering 75% of the land, and the magnitude of
malaria in pregnancy varies from 6.1% to 10.4%, which is a public health concern.13,14 Insecticide-treated nets are
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mosquito nets treated with insecticides that repel, disable or kill the vector mosquitoes that transmit malaria.15,16 The
utilization of Insecticide Treated bed-Nets (ITNs) is one of the effective preventive strategies and cost-intervention
against malaria recommended by the World Health Organization17 with the aim to provide one ITN for every two people
for preventing malaria infection and its consequences during pregnancy.18–20 ITNs have proven to be a valuable and cost-
effective method of protection against malaria, and it is effective in decreasing approximately 50% of malaria episodes
among children under-five years of age and a 17% reduction in all-cause mortality.21,22 It also protects individuals who
reside within a few meters of ITN using households. IRS can be combined with ITN in places where vectors become
resistant to the insecticides used to impregnate net fabrics.23–25

In Ethiopia, the two dominant malaria prevention strategies implemented are targeted IRS with the distribution of
ITNs for universal coverage.26 Though ITN is currently distributed freely to rural communities through health posts and
kebeles to prevent malaria and other diseases, the country faces problems on universal coverage and sustainability of ITN
at the household level. Therefore to increase utilization habit and sustainability of the program, the Federal Ministry of
Health has developed a national five-year strategic plan for the prevention and control of malaria in Ethiopia, which is
a plan to be implemented by providing subsidies to those not able to pay and by charging fees for the remaining
population. There are some Debates on ITN distribution making free or with payment for sustainability of the service
most of the findings try to support freely distribution though till now there is no clear decision to freely distribute the
service rather focus on subsidy.27,28

Introducing a Subsidized ITN market rather than the free distribution for all should be considered to ensure
sustainability and Self-reliance in the prevention and control of malaria. Thus assessing the level of WTP is a method
help to determine the contribution and subsidized amount. Previous finding in in northern and southern part of Ethiopia
revealed that about that 68.5% and 86% of persons had willingness to buy Insecticide-Treated Nets if they have access to
these Nets.29,30

In Ethiopia, there were limited studies on WTP for malaria control interventions, especially on ITN and in this
malarious area. In addition, the model used to estimate the amount of willingness to pay was not advanced and
considered censored; therefore, this study determined the level of WTP for ITN and identified factors affecting WTP
with Tobit econometric model in the Bugina district. Which help policymakers and program planners generate relevant
information for an evidence-based redesign of malaria control policies and strategies.

Methods
Study Area and Period
The study was conducted in the Bugina district, which is one of the 14 districts of North Wollo Zone, Amhara region.
Ayina is the town of the district and is located at a distance of 354 km from regional town Bahir-Dar in the west
direction. The total catchment area of the district is 1159.36 Km2. The climatic zone of the district is 16.2% Dega, 82.3%
Woynadega and 1.5% kola. The town is situated between 18˚43ꞌ N latitude and 38˚40ꞌE longitude with an altitude of
1336–2827 meters above sea level. According to the 2016 census projection, currently, the district has a total population
of 94,261 and 21,921 households. The district is one of the most malarious, drought-affected and food insecure areas in
the region and targeted under Sekota declaration. Now a day, four health centres and 16 health posts are found in the
district.31

A multi-stage Community-based cross-sectional study was conducted from February 21 to March 07, 2020. The
source population were all household heads living in all Kebeles of Bugina District. During the study period, the study
population were all households living in the four/4/ selected kebeles of Bugina district during the study period.
Households living in the kebeles less than 6 months during the study period were excluded.

For estimating sample size of willingness to pay for three different types of ITN, calculating with using Mean formula
based on a previous study done on Arba Minch Zuria district of SNNPR with a formula of (Za/2)2 *(SD)2/(d)2; 95%
confidence interval (CI) (Z α/2=1.96), SD standard deviation and the 5% error margin. Therefore sample size of WTP for
Blue rectangular ITN/711/ is greater than other types of ITN and their determinant factors, so 711 is the maximum
sample size.30
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From the total 16 malaria-endemic kebeles of Bugina District, four kebeles were selected by simple random sampling
for the first stage. The study household was selected using systematic random sampling from the selected kebeles through
the proportional allocation method in the second stage. Then, the first household was selected randomly by the lottery
method for the interval of K=10. When the household owner was unavailable during the data collection period, it was
skipped and went to the other households by keeping the pattern. The skipped households were considered again and, if
not available, was registered as non – response rate.

Data Collection Tools and Procedure
The tool was a pre-tested interview administered structured questionnaire adapted from reviewing different literature, and it
is prepared in English and translated to Amharic. For every respondent, one Medium size rectangular, white and blue conical
ITN will be prepared for demonstration in order to elicit their preferences. The head of the household or one adult member
representative of the study household were interviewed. The questionnaire has four parts: The first part would assess the
respondent’s socio-demographic characteristics. The second part of the questionnaire would assess the wealth index; the third
part dealt with malaria-related variables, including knowledge attitude on transmission and prevention, previous history of
illness and previous source and possession of ITN. The fourth part of the questionnaire would assess the ability to pay of the
respondent in terms of their wealth status and other variables. The bid contingent valuation method using binary with follow-
up was used through household survey mechanisms to assess their willingness to pay. Then respondents were asked a yes or
no question of their willingness to pay for the ITN at a certain price 21. If a respondent was unwilling to pay, he/she was
asked the main reasons for the refusal. Whereas if the respondent is willing to pay a specific amount, the question is repeated
using a higher or lower bid value depending on the response to the first question.

Principal components analysis was used to analyze wealth index status based on each household’s ownership of
various assets, and each household was assigned a socio-economic quintile rank as poor, medium and rich.

Data were collected by four clinical nurses working at the health center level using a structured and pre-tested
questionnaire with face to face interviews.

Data Quality Control
Data quality was controlled by providing two-day training to the data collectors and supervisors (3 BSc Nurses) about the
study’s overall objective, the definition of terms and concepts, the approach of respondents, data collection tools, and
techniques of interviewing.

After training, a pre-test was done to assess the applicability of procedures and tools on 5% of participants in “Lasta
woreda” near Bugina Woreda, which has the same socio-demographic and economic status. Finally, the necessary
revision or corrective modifications was done on the questionnaire depending on the pre-test result. The principal
investigator and supervisors performed close site supervision during the whole data collection period. The collected data
was also checked for completeness, consistency, accuracy, and clarity on a daily basis.

Data Processing and Analysis
The data was entered using EPI data version 4.6.0 and cleaned, recoded and exported to STATA SE version 14 software
packages for analysis. For descriptive part frequency, mean and standard deviation were used to show the distribution of
the outcome variables and associated factors. The Tobit Econometric model was used to analyze the determinants of
willingness to pay and the maximum amount of money individuals was willing to pay. The maximum amount of money
the respondent will be paid is given by Y = 1 if MWTP =β0 + βiXi + ԑ>0, and Y=0, if MWTP≤0.

Where Y=outcome of WTP for ITN, MWTP= maximum willingness to pay, Xi= Explanatory variable, β0= slope,
βi=coefficient, ԑ= error term, 1= success/yes, 0= failure /No.

The model also estimates the marginal effect of an explanatory variable on the expected value of the dependent
variable. To be free from serious data error, the assumptions of the Tobit model like independence, normality and equal
variance were tested. Variables with a p-value of less than 0.2 during bivariate analysis were considered for the multiple
regression analysis. 95% CI, regression coefficient (ß-coefficient), t-value and p-value were used to measure the strength
and presence of statistical association.
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Operational Definition
ITN;- Insecticide-treated nets are mosquito nets treated with insecticides that repel, disable or kill the vector mosquitoes
which transmit malaria.

Willingness to pay: is the maximum amount a person or household would be willing to pay for a good or service and
will be measured by using, Bid contingent valuation method, where the respondent is first asked whether they would be
willing to pay a specific amount and then the question is repeated using a higher or lower bid value depending on the
response to the first question.

Wealth status: The wealth status of households will be computed by Principal Component Analysis (PCA) and will be
divided into equal parts (three tires) as poor, medium and rich wealth status.

Knowledge about malaria: Awareness of respondents about basic information of malaria transmission as well as the
prevention of malaria and supported by a Yes/No or a one specific response type of question and supported by 16
questions. If an individual answer 50% of questions correctly, he or she is considered knowledgeable.

Attitude towards malaria and ITN: Is feelings of respondents towards different aspects of ITN. And its question is
designed by more than one response type and weights up to 25. If an individual answers 50% of questions correctly, he or
she is considered to have a good attitude.

Ethical Consideration
Ethical approval was obtained from the Ethical Review Board of the Institute of Public Health, College of Medicine and
Health Science, University of Gondar. Permission letters were obtained from the University of Gondar comprehensive
specialized hospital. All study participants were oriented on the objectives and purpose of the study before study
participation. Confidentiality and anonymity were explained. Patients at health facilities and sick individuals were
informed that participation had no impact on their health care provision. Written informed consent was obtained, and
study team members safeguarded the confidentiality and anonymity of study participants throughout the entire study. To
ensure participant privacy, interviews were conducted in quiet areas, enclosed whenever possible. To protect the identities
of the study participants, each participant was given a unique identification number (ID). Participation in the study was
voluntary, and individuals were free to withdraw or stop the interview at any time.

Result
Socio-Demographic and Economic Characteristics of the Respondents
A total of 683 study participants with a response rate of 96.1% were included in the study. The respondents’ mean age
(SD) was 42 (±14) years. The majority of respondents were male 512 (75.29%), Orthodox Christian followers 670
(98.5%) and 75.7% (515) were Farmers in occupation status. The mean (SD) family size of the respondent is 4.5 (±1.7)
see (Table 1).

Willingness to Pay Characteristics of Study Participants
Among all the respondents, 435 (64%) were willing to pay, whereas 245 (36%) were unwilling to buy any of the three
types of ITN if supplied by the market. The common and frequently replied reasons for their unwillingness were being
the inability to afford 170 (69.4%) and says they do not bother much for the disease 72 (29.4%) and the rest 3 (1.2%)
says we have not confidence on it.

The willingness to pay for three different types of ITN was evaluated; 435 household owners were willing to buy
ITN, the mean willingness to pay for the three/3/ different types of ITN is slightly different. For blue circular medium
size ITN, households are willing to pay at a mean price of 43 (SD ±11.8) ranges from 10–75 ETB birr, for blue
rectangular medium size ITN at a mean of 46 (SD ±12.9) ranges from 10–85 birr and for white circular medium size,
ITN 44 (SD ±12.3) birr ranges from 10–80 Ethiopian birr.

More than 60% of the household owners were willing to buy also for other families members, and the preferred site to
buy ITN was 286 (66.2%) from kebele/health post level/ 286 (66.2%), health center 134 (31%) and shops/other were 14
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(2.8%). When we see the season of malaria, more than half of the respondents were willing to buy ITN at the beginning
of the year, middle of the year 64 (14.8%) and the end of the year 148 (34%).

Factors Associated with the Willingness to Pay for ITNs
During Bivariable analysis, age, sex, educational status, knowledge, awareness, attitude and wealth index variables were
significant with a p-value of less than 0.2, which were considered for the multiple regression analysis. In the multi-
variable Tobit econometrical regression, sex, educational status, wealth index, and knowledge about ITN and malaria
were the factors associated with willingness to pay for insecticidal treated bed nets at a p-value ≤ 0.05 (Table 2).

Table 1 Socio- Demographic, Economic and Individual Factors of Study Participants in Bugina District
Northeast Ethiopia, 2020 (n=683)

Variable Description Frequency n (%)

Sex Male 512 (75.29)
Female 168 (24.71)

Age ≤= 29 years 130 (19.1)
30–39 years 183 (26.9)

40–49 years 176 (25.9)

50–59 years 91 (13.4)
60 years and above 100 (14.7)

Religion Orthodox 670 (98.5)
Muslim 10 (1.5)

Marital status Married 577 (84.9)

Unmarried 103 (15.1)
Education Not able to read and write 293 (43.0)

Able to read and write 191 (28.1)

Primary education (1–8) 91 (13.4)
Secondary school (9–12) 77 (11.3)

College and above 26 (4.2)

Occupation Farmer 515 (75.7)
Merchant 5 (0.7)

Housewife 102 (15.1)

Daily laborer 19 (2.8)
Student 39 (5.7)

Family size ≤ 5 members 505 (74.3)

>5 members 175 (25.7)
Pregnancy/Presence of U5 Children Yes 144 (21.1)

No 536 (78.9)

Household`s wealth Poor (1st quintile) 227 (33.38)
Medium (2nd quintile) 227 (33.38)

Rich (3rd quintile) 226 (33.24)

Knowledge Less knowledgeable 267 (39.2)
Knowledgeable 413 (60.7)

Attitude Poor attitude 304 (44.7)

Good Attitude 376 (55.29)
History of malaria illness in last year Yes 12 (1.7)

No 668 (98.3)

History of malaria death in last year Yes 4 (0.6)
No 676 (99.4)

Possession at least 1 functional ITN Yes 403 (59.3)

No 277 (40.7)
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4.34 Birr decreased the ITN WTP value of households for those female respondents than male respondents held other
variables constant. The marginal effect result shows that when the household heads/respondents were male, it will
increase the probability of willingness of a household to pay for ITN by 0.72 birrs from the average value ß= −4.34,
probability of marginal effect=−0.72, (CI = −8.60, −0.076) and p-value=0.046).

Respondents who had formal education were 7.68 Birr more willing to pay than those who did not have formal
education. The marginal effect of this variable reveals that If the respondents have formal education, the probability of
paying for the ITN will increase by 3.58 birr from the average WTP value (ß=7.68, probability of marginal effect=3.58,
(CI=−3.34, 12.02) and p-value=0.001).

Households with good knowledge about ITN and malaria prevention were 7.23 birr more willing to pay than those
with poor knowledge about ITN. The marginal effect of this variable reveals that participants who have good knowledge
about ITN increase the probability to pay by 3.84 birrs from the average WTP (ß=7.23, probability of marginal
effect=3.84, (CI=3.64 10.81) and p-value=0.000).

Rich household heads were willing to pay 7.98 Birr more than their counterparts. The marginal effect of this variable
reveals that rich participants increase the probability of paying for ITN by 3.84 birrs from the average WTP (ß=7.98
probability of marginal effect=3.84, (CI=3.92, 12.03) and p-value=0.001). See (Table 2).

Discussion
Determining willingness to pay for ITN helps to maximize the sustainability of distribution and better control of malaria.
This study revealed that around 64% (95% CI= 60.36, - 67.64) of the respondents were willing to buy ITNs if supplied
by the market at a reasonable price. This is consistent with similar studies conducted in Ethiopia that is Berehet district
and lower than the study conducted at Arba Minch district, which is 86% of households are willing to pay for the three
different types of ITN.29,30,32 The possible explanation may be attributed to differences in the study areas and time of

Table 2 Maximum Likelihood of Tobit Econometrical Analysis of Factors Associated with MWTP for Blue Rectangular ITN in Bugina
District, 2020

Variables Beta Coefficient P value Beta Coefficient 95% CI Marginal Factor

Age 18–29 Ref Ref Ref Ref Ref Ref

30–39 0.003 0.95 0.96 −4.7 6.62 0.73

40–49 0.66 0.22 3.16 −2.76 9.09 1.58
50–59 0.13 0.043 2.54 −3.9 9.08 1.53

>60 0.07 0.224 3.79 −0.86 1.24 2.27

Sex Male Ref Ref Ref
Female −14.1 0.001 −4.34 −0.76 −0.07 −0.72

Marital status Un married Ref Ref Ref Ref Ref Ref
Married 0.55 0.21 1.65 −3.69 6.9 0.61

Education Non-formal education Ref Ref Ref Ref Ref Ref

Formal education 6.5 0.002 7.68** 3.33 12.02 3.58
Family size < 5 members Ref Ref Ref Ref Ref Ref

> 5 members 0.09 0.028 −0.57 −4.12 4.01 −0.03
Knowledge Poor knowledge Ref Ref Ref Ref Ref Ref

Good knowledge 7.6 0.001 7.23* 3.64 10.81 3.84

Attitude Bad attitude Ref Ref Ref Ref Ref Ref

Good attitude 10.5 0.001 3.27 −0.92 7.47 1.19
Wealth index Poor Ref Ref Ref Ref Ref Ref

Medium − 4.6 0.07 −2.74 −8.09 2.59 1.12

Rich 7.4 0.001 7.97** 3.92 12.03 3.49
Constant 41.68 48.95

Notes: **Significant with p-value ≤ 0.01; *Significant with p-value ≤ 0.05; Marginal effect (dy/dx) is for discrete change of variable from 0 to 1 (unit increase). N.B, blue
rectangular medium size ITN was selected for Tobit Econometrics analysis purpose due to its preference by households/ its mean price is greater than both blue and white
color medium size circular ITN.
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study with the Arba Minch district. However, this study is greater than studies conducted in sub-Saharan Africa, which
ranges from 0.8 to 32.7% and studies conducted in Tanzania, only 40% were willing to pay.13,33 The possible reason for
their difference might be differences in economic status, time, and demographic situations of the source population and
differences in malaria severity and prevention practice habit of the country.

The average MWT for the three different types of ITN were (43 ETB for blue circular ITN, 55.6 ETB for blue
rectangular ITN and 46.7 ETB for white circular ITN). Which were greater than previous studies in Ethiopia Arba Minch
district, for blue circular 26.4 ETB, for blue rectangular ITN, 13.6 ETB and for white circular ITN 25.6 ETB and studies
were done at Berehet district, for blue circular ITN average MWTwere 30 ETB, blue rectangular ITN, 20ETB and white
for circular ITN 30 ETB.29,30,32

Blue rectangular ITN has higher prices than others, and this study is consistent with the Ethiopian national malaria
indicator survey conducted in 2015;6 52% of households prefer rectangular shape ITN to a circular one. The possible
reason is they are familiar with it, and it is comfortable when hanging with their sleeping beds. In contrast to this, in the
previous studies conducted at Arba Minch and Berehet districts, blue rectangular ITN had a lower price rate when
compared with other ITN types.30,32

This study has a higher price in all types of ITN compared with the Ethiopian national malaria indicator survey 2015;
the average willingness to pay was also less than 10 ETB.6 The possible explanation might be the time difference with
the current study.

The Tobit econometrical regression analysis revealed that male respondents were willing to pay a higher amount than
female respondents, which is supported by studies conducted elsewhere in Tanzania,34 Arba Minch district in
Ethiopia.30,33 The possible explanation might be due to the huge financial resources and decision-making process relying
on the hands of males than females. However, apart from studies done in the Berehet district, females have higher
WTP.32

The educational status of the respondents was found to be another factor contributing to the increase in the amount of
payment willing to pay for ITN. This is supported by a systematic review of low- and middle-income countries Nigeria,
Bugina, Ethiopia and Bangladesh.31,35–37

The respondent’s marital status was also found to be contributing factor to increasing the amount of payment willing
to pay for ITN. This is consistent with a study done in Bangladesh.35 The possible explanation might be respondent’s
knowledge about ITN as malaria prevention had a positive and significant association with willingness to pay for ITN.
This finding is consistent with the study conducted in Ethiopia and Tanzania.33,38

The wealth status of the families had a positive and strong significant association with willingness to pay. This is
consistent with other studies conducted in Bangladesh.35 The possible explanation may be having more wealth is
associated with high asset losses if an unexpected event occurs that leads households to be more willing to pay for
the community insurance than the poorer.

The strengths of this study were able to differentiate people’s preference in the different types of ITN regarding shape
colour and season of more willing to buy ITN and using the contingent valuation the binary with follow-up method to
minimize bias. On the other hand, using self-reporting measures might overestimate or underestimate the results of the
wealth index variable and willingness to pay value, and in addition, we have limited our sample selection to four kebeles
within the zone that might overestimate or underestimate the result.

Conclusion
The study revealed that about 64% of households in the Bugina district were willing to pay ITN.

The result also showed that the household heads in the study area were willing to pay an average mean of 55.6 (SD
±12.9) birr, which is greater than the current market price of 50 birrs for blue medium size rectangular ITN, 43 (SD
±11.8) birr. Which is less than the current market price of 60 birrs for blue circular medium size and 46.7 (SD±12.3) birr,
which is less than the current market price of 80 birrs for white circular medium size ITN per household. Households
have a good preference and high price for blue medium size rectangular ITN than the other two, as their WTP belonged
to their lower bid dichotomous price. Respondent sex, Educational status, knowledge about ITN and malaria, and wealth
status influenced WTP for ITN and the amount of WTP.
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The FMOH and regional health bureau should focus on awareness creation and providing education for households to
scale up willingness and amount of WTP for ITN. Also, the government should subside the poor households with some
amount of premium for increasing universal coverage and avail ITNS in the market for those who cannot afford and are
willing to pay to sustain the program.
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ARHB, Amhara Regional Health Bureau; CBA, cost-benefit analysis; CVM, contingent valuation method; FMoH,
federal ministry of health; HH, households; IRS, indoor residual spraying; ITN, insecticidal treated bed net; LLIN,
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