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Key questions

What is already known?
 ► Birth registration is incomplete in most low and 
lower- middle income countries.

 ► This limits access to rights, protections and services 
for children.

 ► It also prevents the establishment of reliable vital 
statistics about fertility and mortality.

What are the new findings?
 ► In two regions of Ethiopia, there were important bar-
riers to birth registration related to costs, distances 
and wait times.

 ► Caregivers of young children also expressed strong 
preferences for registration facilities that had con-
venient opening schedules (eg, evenings and week-
ends), and delivered birth certificates in a single visit.

 ► In urban areas, only requiring one of the parents to 
be present at the time of registration might also help 
improve registration rates.

What do the new findings imply?
 ► Interventions that modify the opening schedule of 
registration facilities, as well as registration proce-
dures, might complement current initiatives to im-
prove birth registration.

 ► Discrete choice experiments have the potential to 
help inform the development of birth registration 
systems in low and middle- income countries.

AbsTrACT
Introduction Birth registration remains limited in most 
low and middle- income countries. We investigated which 
characteristics of birth registration facilities might determine 
caregivers’ decisions to register children in Ethiopia.
Methods We conducted a discrete choice experiment 
in randomly selected households in Addis Ababa and the 
Southern Nations, Nationalities, and People’s Region. 
We interviewed caregivers of children 0–5 years old. We 
asked participants to make eight choices between pairs 
of hypothetical registration facilities. These facilities were 
characterised by six attributes selected through a literature 
review and consultations with local stakeholders. Levels 
of these attributes were assigned at random using a 
fractional design. We analysed the choice data using mixed 
logit models that account for heterogeneity in preferences 
across respondents. We calculated respondents’ 
willingness to pay to access registration facilities with 
specific attributes. We analysed all data separately by 
place of residence (urban vs rural).
results Seven hundred and five respondents made 
5614 choices. They exhibited preferences for registration 
facilities that charged lower fees for birth certificates, that 
required shorter waiting time to complete procedures and 
that were located closer to their residence. Respondents 
preferred registration facilities that were open on 
weekends, and where they could complete procedures in 
a single visit. In urban areas, respondents also favoured 
registration facilities that remained open for extended 
hours on weekdays, and where the presence of only one 
of the parents was required for registration. There was 
significant heterogeneity between respondents in the utility 
derived from several attributes of registration facilities. 
Willingness to pay for access to registration facilities with 
particular attributes was larger in urban than rural areas.
Conclusion In these regions of Ethiopia, changes to 
the operating schedule of registration facilities and to 
application procedures might help improve registration 
rates. Discrete choice experiments can help orient 
initiatives aimed at improving birth registration.

InTroduCTIon
Birth registration is the process of recording 
a child’s birth in governmental registers or 
databases. It is necessary to establish a birth 
certificate, which gives each child a number 

of rights and protections.1 2 For example, 
it helps establish filiation and inheritance 
rights. Ownership of a birth certificate is asso-
ciated with fewer school dropouts, reduces 
exposure to child trafficking, labour or early 
marriage and often improves access to health-
care services.3–5 Birth registration is also a key 
component of the production of annual esti-
mates of fertility and mortality rates. These 
vital statistics are essential in planning and 
evaluating social services such as healthcare 
or education.3 6 7

The coverage of birth registration varies 
greatly throughout the world.6 In high- 
income countries, birth registration is timely 
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Figure 1 Map of the regions included in the birth 
registration study. SNNPR, Southern Nations, Nationalities, 
and People’s Region.

and (nearly) universal. In poorer countries, many births 
are never registered.3 Others are registered only several 
years after the birth, for example, when a birth certificate 
is needed to enrol in school. Within countries, the most 
disadvantaged social groups have lower registration rates 
than more affluent groups.8–10

Reaching universal birth registration in low income and 
lower- middle income countries (LLMIC) has recently 
become a key objective of LMICgovernments and various 
global actors.11 12 The birth registration rate is one of the 
indicators used to track progress towards the 16th and 
17th Sustainable Development Goals, that is, the promo-
tion of more inclusive societies and the strengthening of 
systems contributing to sustainable development. Major 
global initiatives have been launched to strengthen 
civil registration and vital statistics (CRVS) systems.13 14 
They focus on promoting legislative changes required to 
expand birth registration, developing new tools to facil-
itate the production of vital statistics and/or strength-
ening the administrative systems that implement birth 
registration.

Improving the coverage of birth registration in LMICs 
also requires stimulating the demand for, and removing 
barriers to, birth registration among local populations, 
particularly in settings where significant numbers of 
births occur at home. This is so because CRVS systems 
are predominantly ‘passive’: the caregiver(s) of a child 
must contact a CRVS agent to report the occurrence of 
the birth and complete the required paperwork.

We investigated the preferences of caregivers for 
the registration of births in two regions of Ethiopia, a 
country with some of the lowest birth registration rates 
worldwide.15 We used a discrete choice experiment 
(DCE), that is, a survey methodology in which respon-
dents repeatedly choose between hypothetical versions of 

a service characterised by a small number of randomly 
selected attributes.16 Statistical analysis of DCE data 
allows assessing the relative importance of each of these 
attributes in influencing decisions to obtain a particular 
service. DCEs are widely used in marketing and manage-
ment,17 18 and have recently helped guide health systems 
strengthening in LMICs.19–23 This methodology has 
however not been used to inform the development of 
CRVS systems.

MeTHods
study context
This study is part of Performance Monitoring for Action 
(PMA), a multicountry project that collects survey data 
on key health indicators.24 We worked in Ethiopia, a 
country of more than 105 million inhabitants in East 
Africa (figure 1). Ethiopia is a low- income country: in 
2018, its gross domestic product was US$772.3 per capita, 
according to World Bank estimates. Ethiopia has one of 
the lowest birth registration rates in Eastern and Southern 
Africa, with approximately 3% of children under age 5 
registered in.15 By comparison, a third of under-5 chil-
dren are registered in nearby Uganda,25 and more 
than two- thirds are registered in neighbouring Kenya.26 
PMA has conducted nationally representative surveys 
in Ethiopia since 2013, with a focus on family planning, 
maternal/newborn health and water/sanitation.27 28

Several months after the sixth round of PMA data 
collection (‘R6 survey’ thereafter), we conducted a 
follow- up study of birth registration (‘Birth registra-
tion study’ thereafter) in two regions: Addis Ababa and 
Southern Nations, Nationalities, and People’s Region 
(SNNPR; figure 1). Addis Ababa is an urban region with 
3.2 million inhabitants, according to projections based 
on data from the 2007 census. SNNPR is one of the 
most populous regions, with 17.9 million inhabitants. It 
borders Kenya and South Sudan to the south and west, 
respectively. It is predominantly rural, but it also includes 
several large cities of >100 000 inhabitants. According to 
the most recent Demographic and Health Survey (2016), 
24% of children under-5 had their birth registered in 
Addis Ababa, the highest registration rate in the country. 
In comparison, 3% of children under-5 in SNNPR had 
their birth registered, on par with the national average.15

In Ethiopia, the Vital Events Registration and National 
Identification proclamation of 2012 (revised in 2017) is 
the law that regulates the administrative process of birth 
registration. The federal Vital Events Registration Agency 
(VERA) was established in 2014 to oversee this process. 
The implementation of civil registration (including 
births) under the new law began nationwide in 2016.29

Health facilities, as well as health extension workers 
who routinely visit households, are expected to produce 
notification forms for births. These forms contain infor-
mation about the child (name, date of birth). They 
do not replace the forms and certificates that must be 
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Table 1 Attributes and levels of registration facilities used 
in the discrete choice experiment, Addis Ababa and SNNPR 
of Ethiopia 2018/2019

Attributes Levels

Cost of birth certificate Free (0 birr)

100 birr

250 birr

Time to wait for service at 
registration facility

1 hour

3 hours

5 hours

Distance to registration 
facility

30 min walk

2- hour walk

4- hour walk

Number of visits required to 
register birth

Single visit

Multiple visits

Opening hours of the 
registration facility

Regular hours
(weekdays, 08:30–17:00)

Extended hours
(weekdays, 08:30–19:00)

Weekend hours
(weekdays, 
08:30–17:00+Saturdays, 
08:30–12:00)

Application procedures Only one parent present
Both parents present

SNNPR, Southern Nations, Nationalities, and People’s Region.

obtained from the registration offices located in each 
kebele, that is, the lowest administrative unit in the 
country.

There are more than 18 000 kebeles in Ethiopia, the 
large majority of which now offer birth registration 
services.30 Kebele offices are often accessible for most of 
the population they serve, particularly in urban areas. In 
some of the rural and mountainous parts of the SNNPR, 
however, households may be located several hours away 
from their kebele office.31 The level of staffing and equip-
ment of kebele offices also varies between urban and 
rural areas: in Addis Ababa and other urban areas of the 
country, civil registration officers in a growing propor-
tion of kebele offices use computers to register births or 
issue certificates, whereas paper forms remain the norm 
in virtually all rural areas.

Birth registration is free in Ethiopia, but families might 
be charged a fee to obtain their child’s birth certificate, 
with the amount of the fee set by each administrative 
region. Birth registration is mandatory and should be 
accomplished within 90 days of birth. After that delay, 
penalties might be incurred but are rarely enforced in 
practice. The parents of a child must both be present at 
the registration office, and they must show their identifi-
cation card to register the birth of their child. If one or 
both parents cannot be present to register a birth, addi-
tional procedures (eg, affidavits, sworn statements) are 
required to allow the available parent, or a guardian, to 
carry out birth registration.

study participants
For the birth registration study that included the DCE, 
we selected a subset of households that had participated 
in the R6 survey. The R6 survey was conducted in June 
and July 2018. It used a two- stage cluster design, with 
urban- rural and administrative regions as strata. In the 
first stage, 44 EAs were selected in the SNNPR, and 22 
EAs in Addis Ababa. Urban EAs were oversampled in the 
SNNPR. In the second stage, 35 households were selected 
at random within each EA. In total, 1617 households in 
the SNNPR, and 761 households in Addis Ababa, partici-
pated in the R6 survey.

Households were eligible for the birth registration study 
if they had a child aged 0–5 years among their members. 
We revisited selected households between December 
2018 and March 2019. At that time, we confirmed the 
presence of children 0–5 years old using a household 
roster. We determined which household member was the 
primary caregiver of each listed child, that is, the parent 
or legal guardian. We selected study participants among 
adult caregivers. If there was only one primary caregiver 
in the household, he/she was automatically selected. If 
there were multiple primary caregivers in a household, 
we selected one at random. Households in three rural 
EAs in SNNPR could not be included due to security 
reasons.

study questionnaire
The birth registration study consisted of a face- to- face 
interview with selected caregivers. In addition to the 
DCE module, the questionnaire ascertained a caregiver’s 
demographic characteristics, his/her knowledge of birth 
registration, the registration status of the children he/
she cares for and exposure to messages stressing the need 
to register births.

dCe design
The DCE was designed to estimate the relative value that 
caregivers assign to attributes of birth registration facili-
ties in considering whether and where to register their 
child(ren). We first conducted a review of the litera-
ture on the barriers to birth registration in LMICs. The 
protocol of this review is provided in online supplemen-
tary file 1. Based on review results, we identified several 
barriers that are characteristics of the registration process 
or the facilities that carry out this process. We deter-
mined which of these barriers were relevant to the Ethi-
opian context through a review of legislative documents 
(ie, the 2012 and 2017 proclamations), and consultation 
with VERA officials.

This process yielded six DCE attributes (table 1): (1) 
the cost of obtaining a birth certificate, (2) the time to 
wait for service at the registration facility, (3) the number 
of visits required to register a birth and obtain the birth 
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certificate, (4) the opening schedule of the registration 
facility, (5) the distance to the registration facility from 
the caregiver’s residence, and (6) whether the presence 
of one or both parents is required to complete the regis-
tration. For each attribute, we selected two to three levels 
that were either representative of the situation of birth 
registration in Addis Ababa and SNNPR or constituted 
desirable alternatives. We piloted the DCE design with 
stakeholders, potential data collectors and participants. 
Based on feedback, we refined the definition and levels 
of each attribute, and we developed training instructions.

There were 324 potential combinations of the attri-
butes and levels described in table 1. Respondents could 
not evaluate each of these combinations. Instead, we 
asked them to make eight choices between two randomly 
selected hypothetical registration facilities. The alterna-
tives in each of the eight choice sets were formed using 
the DCREATE module in Stata, which creates efficient 
fractional designs.32 This approach allows assessing pref-
erences for each level of the attributes. Our DCE was 
unlabelled,33 with alternatives presented to respondents 
under the headings of ‘facility A’ and ‘facility B’. In each 
of the choice sets, we also gave respondents the option to 
select neither facility. This ‘opt- out’ option helps increase 
the external validity of DCE data because respondents 
are not forced to choose between two (possibly unreal-
istic) alternatives.34 35

In addition, the DCE included two practice choice sets, 
during which interviewers demonstrated DCE proce-
dures, verified respondents’ understanding of DCE 
procedures and addressed questions. We also added a 
choice set that contained a ‘dominant’ alternative, that 
is, one of the two hypothetical facilities was preferable to 
the other facility on all attributes.36 This choice set was 
inserted to evaluate the respondents’ comprehension of 
DCE procedures. Based on feedback obtained during the 
pilot, we randomly placed it in the sequence of choice 
sets to avoid instances where interviewers would select 
the dominant choice themselves to save time, instead 
of asking respondents to make the choice. Finally, we 
randomly varied between respondents the order in which 
attributes were listed in each choice set. This allowed 
assessing whether respondents made decisions based 
on the value of the attributes that were listed first. Prior 
studies have used similar checks to establish the reliability 
of DCE data.19 20 37

sample size
We determined the sample size of the birth registra-
tion study to estimate indicators of CRVS coverage with 
a desired level of precision. For analyses of DCE data, 
given large differences between urban and rural areas 
in (A) characteristics of respondents, and (B) acces-
sibility and equipment of kebele offices, we sought to 
elicit caregivers’ preferences separately by place of resi-
dence. According to formulas of the statistical power of 
DCEs,38 sample sizes from the birth registration study in 

these sampling strata were sufficient to estimate the main 
effects of each facility attribute on respondents’ choices.

data collection
We administered the questionnaire with Open Data Kit, a 
data collection platform frequently used in LMICs.39 We 
translated study instruments into Amharic. We trained 
data collectors for 5 days on study procedures. Inter-
viewers first read a script explaining DCE procedures to 
respondents. Then, they stated the levels of the attrib-
utes of each hypothetical facility included in a choice set. 
They repeated these attributes if necessary, and encour-
aged respondents to take their time in making each DCE 
choice.

We built automated quality checks into the DCE 
module. We flagged instances where a respondent opted 
out (ie, selecting neither facility), or selected the same 
facility (eg, facility A), in each choice set. Field supervi-
sors were alerted to those occurrences and were asked 
to provide feedback to interviewers. In some cases, they 
revisited respondents for verification and corrections, if 
needed.

statistical analysis
We tabulated the characteristics of caregivers, by place of 
residence (urban vs rural). These included descriptions 
of their gender, age group, educational level, marital 
status and religion. We also included an assessment of 
their household wealth based on ownership of assets. 
This variable was constructed from R6 survey data, with 
methods similar to those used in Demographic and Health 
Surveys.40 It allowed classifying household in wealth quin-
tiles. We also reported the proportion of caregivers who 
had ever heard messages (from any source) about the 
need to register births. We tested for differences in the 
distribution of these characteristics between urban and 
rural areas using χ2 tests.

Our analyses of DCE data relied on the assumption 
that caregivers are rational actors, who make choices that 
maximise their individual utility.41 The utility U that a 
DCE respondent r derives from selecting alternative i in a 
choice set t was specified as:
 Ur,i,t = βrXi,t + εr,i,t  (1)
where  Xi,t  is a vector of variables describing the attri-
butes of an alternative; βr is a vector of coefficients that 
represent the marginal utility that respondents derive 
from each level of these attributes (their ‘preferences’); 
and εr,i,t is an unobserved error term that is assumed to 
be independent of individual preferences and attribute 
levels.42 Given a respondent’s preferences, the proba-
bility of selecting alternative i among a set of J alternatives 
in a choice set is described by a logit model42 43:

 
Pr

(
select alternative i in choice set t | βr

)
= eβrXi,t∑J

j=1 eβrXj,t
  
(2)

DCE data have often been analysed using conditional logit 
models,44 45 which assume that (A) there is no heteroge-
neity in preferences across respondents, and (B) there is 
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Table 2 Characteristics of participants in the discrete 
choice experiment, Addis Ababa and SNNPR of Ethiopia 
2018/2019

Urban areas Rural areas

P value*n %† n %†

Region –

  Addis Ababa 194 42.3 – –

  SNNPR 265 57.7 246 100.0

Gender 0.024

  Men 17 3.7 2 0.8

  Women 442 96.3 244 99.2

Age <0.001

  <20 9 2.0 12 4.9

  20–29 230 50.1 89 36.2

  30–39 183 39.9 100 40.7

  40–49 30 6.5 31 12.6

  ≥50 7 1.5 14 5.7

Marital status 0.172

  Never married 13 2.9 3 1.3

  Currently married 389 85.7 215 90.3

  Previously married 52 11.4 20 8.4

Education <0.001

  No school 50 10.9 122 49.6

  Primary level 154 33.5 108 43.9

  Secondary level 128 27.9 9 3.7

  Higher education 67 14.6 2 0.8

  Technical training 60 13.1 5 2.0

Household wealth <0.001

  Poorest quintile 2 0.4 66 26.8

  Poorer quintile 4 0.9 71 28.9

  Middle quintile 13 2.8 65 26.4

  Richer quintile 131 28.5 42 17.1

  Richest quintile 309 67.3 2 0.8

Religion <0.001

  Orthodox 220 47.9 34 13.8

  Protestant 158 34.4 177 72.0

  Muslim 77 16.8 31 12.6

  Other 4 0.9 4 1.6

Ever heard messages about 
birth registration

<0.001

  No 209 45.5 188 76.4

  Yes 229 49.9 41 16.7

  Don’t know 21 4.6 17 6.9

*P values are derived from a χ2 test of the association between place 
of residence and each respondent characteristic.
†Figures in the table are column percentages.
SNNPR, Southern Nations, Nationalities, and People’s Region.

no correlation among the multiple choices made by the 
same individual. In this paper, we relaxed these strong 
assumptions. We used mixed logit models, in which the 
parameter estimates can be written as the sum of their 
population average, b, and a term  ηr  that represents indi-
vidual deviations from this average,42 so that:

 Ur,i,t =
(
b+ ηr

)
Xi,t + εr,i,t  (3)

In our models, the  Xi,t  vector included all the attributes 
listed in table 1. We treated costs, distances and waiting 
times as continuous variables, expressed in birr, walking 
time and hours, respectively. Other attributes were 
treated as categorical variables and were dummy coded,43 
that is, with a reference category taking value 0. We also 
included an opt- out constant, that is, a dummy variable 
taking value 1 if the alternative was not to select any of the 
two randomly selected facilities included in each choice 
set,34 35 and 0 otherwise. We used the mixlogit command 
in Stata46 to estimate mean coefficients (b) and their SDs, 
along with 95% CIs. We also tested the null hypothesis 
that all SDs were jointly equal to 0 (likelihood ratio test).

Despite the stratified sampling scheme of the R6 
survey, we report unweighted analyses of DCE data. We 
do so because our analyses were stratified by urban versus 
rural place of residence, which were the main domains 
for which estimates were sought in the R6 survey. In addi-
tion, the survey weights are not related to the dependent 
variable in our mixed logit models (ie, DCE choices). 
Unweighted estimates are thus unbiased and more effi-
cient than weighted estimates.47

To further understand respondents’ preferences for 
various attributes of registration facilities, we conducted a 
willingness- to- pay (WTP) analysis. We divided the coeffi-
cient of each variable obtained using mixed logit models 
by minus one times the coefficient associated with regis-
tration costs.48 This allowed standardising the relative 
utility derived from registering a birth at a facility with 
a given level of an attribute against costs. All WTP esti-
mates were computed in birr (ie, the local currency in 
Ethiopia), and translated into US$ using the exchange 
rate on 1 January 2019.

resulTs
We selected 840 caregivers for the birth registration study 
and 715 consent to participate (response rate=85.1%). 
Among those, 705 completed the DCE section of the 
interview. Four hundred and fifty- nine DCE respondents 
resided in urban areas (65.1%, table 2) versus 246 in 
rural areas (34.9%).

In urban areas, approximately 4 out of 10 respondents 
resided in Addis Ababa (194/459, 42.3%). All rural 
respondents resided in the SNNPR. There were large 
differences in background characteristics by place of resi-
dence. Urban respondents were younger, more educated 
and often members of wealthier households than rural 
residents. Only 10.9% of urban respondents (50/459) 
had never been to school versus 49.6% of rural respon-
dents (122/246). Similarly, more than two- thirds of 

urban respondents resided in a household that belonged 
to the wealthiest quintile of the Ethiopian population 
(314/465, 67.5%), whereas this was the case for <1% of 
rural respondents (2/250, 0.8%). A larger proportion of 
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urban respondents had ever heard messages about birth 
registration (49.9% vs 16.7%). DCE participants were 
predominantly women (96.3% in urban areas and 99.2% 
in rural areas), who were currently married (85.7% in 
urban areas and 90.3% in rural areas).

Participants failed to complete 26 of the 5640 total 
DCE choices they were asked to make (0.45%). Among 
valid DCE answers, respondents opted out of the choice 
between the two hypothetical facilities 726 out of 5614 
times (12.9%).

This proportion was slightly higher in rural areas 
(295/1960, 15.1%) than in urban areas (431/3654, 
11.8%). Two- thirds of respondents never opted out of the 
choice they were asked to make (470/705, 66.7%). This 
proportion was higher among urban respondents than 
among rural respondents (69.5% vs 61.4%). Only six 
respondents (0.85%) opted out of every choice. Among 
those, five resided in urban areas and one resided in 
rural areas. In the choice set with a dominant option, 656 
respondents selected the objectively most desirable regis-
tration facility (out of 703 respondents having provided 
valid answers to this choice set, 93.3%). There were no 
differences in the likelihood of selecting the dominant 
option between urban and rural respondents (93.2% in 
urban areas vs 93.5% in rural areas).

The parameter estimates for the effects of registration 
facility attributes on utility are shown in table 3. Positive 
coefficient estimates indicate that respondents favour a 
particular attribute or level of that attribute. Conversely, 
negative estimates indicate that an attribute and/or its 
level create disutility for the respondents.

In both urban and rural areas, respondents were less 
likely to select facilities that had longer waiting times 
(β=−0.130 in urban areas, and β=−0.127 in rural areas), 
or were located further away from their residence 
(β=−0.581 in urban areas, and β=−0.569 in rural areas). 
They preferred facilities that completed all registration 
procedures and delivered birth certificates in a single 
visit (β=0.731 in urban areas, and β=0.631 in rural areas) 
and facilities that were open on weekends (β=0.555 in 
urban areas, and β=0.543 in rural areas).

Higher costs of birth certificates negatively affected 
the utility of caregivers in both urban and rural areas 
(β=−0.010 and β=−0.020, respectively). However, the 
disutility resulting from higher costs was larger in rural 
areas. Respondents in urban areas expressed preferences 
for facilities that were open for extended hours on week-
days (β=0.205), and that only required one of the parents 
to be present for registration (β=0.427). Respondents in 
rural areas did not display similar preferences in their 
choices.  

There was heterogeneity between respondents in 
preferences relating to several attributes (table 3). We 
rejected the null hypothesis that there was no variation 
across participants in the effects of costs (SD=0.007 in 
urban areas, and SD=0.012 in rural areas), waiting time 
(SD=0.224 in urban areas, and SD=0.217 in rural areas) 
and distance (SD=0.590 in urban areas, and SD=0.449 

in rural areas) on choice patterns. In urban areas, there 
was heterogeneity in preferences related to the number 
of visits required to register a birth (SD=0.527), and 
with application procedures (SD=0.931). There was no 
evidence of heterogeneity in preferences relating to the 
opening hours of the registration facility, both in urban 
and rural areas. In rural areas, there was no evidence of 
heterogeneity in preferences relating to the number of 
visits required to obtain the birth certificate and to appli-
cation procedures.

Results from the WTP analysis are shown in table 4. 
Negative WTP estimates indicate that respondents would 
require compensation to select registration facilities with 
such attribute levels, whereas positive WTP estimates 
represent the implicit price that respondents are willing 
to incur to access registration facilities with an attractive 
attribute. DCE participants would thus require compen-
sation to use registration facilities that are further away 
from their residence (WTP=−57.79 birr or −US$2.02 per 
additional hour in urban areas, and WTP=−28.37 birr or 
−US$1.00 in rural areas), or that require longer waiting 
times (WTP=−12.93 birr or −US$0.45 per additional 
hour in urban areas, and WTP=−6.31 birr or −US$0.22 in 
rural areas). Participants would be willing to incur a cost 
of 72.61 birr (US$2.54) in urban areas, and 31.44 birr 
(US$1.10) in rural areas, to access a facility that delivered 
the birth certificate in a single visit. Relative to a facility 
open at regular weekday hours, participants were willing 
to incur additional costs in order to attend a registration 
facility that opens on weekends (55.15 birr or US$1.93 in 
urban areas, vs 27.02 birr or US$0.95 in rural areas).

dIsCussIon
We documented the preferences of caregivers in regis-
tering births in two regions of Ethiopia. We used an 
established experimental survey method (ie, a DCE) in a 
population- based sample. The DCE confirmed the exist-
ence of significant barriers to birth registration in these 
two regions. DCE participants were less likely to opt for 
registration facilities that were further away from their 
homes, that had longer wait times to obtain services and/
or that charged a fee for the acquisition of the birth certif-
icate. This is consistent with findings from other studies 
that have investigated barriers to birth registration in 
other settings, using an array of other methodologies.49 50

We found strong preferences for registration facilities 
that deliver a birth certificate in a single registration visit. 
The current CRVS policy in Ethiopia requires that the 
administrative facilities implementing birth registration 
deliver the birth certificate immediately to the parents/
caregivers. However, in our survey, more than a third of 
caregivers who had registered the birth of their child 
reported having to return to the registration facility 
several times to complete that process. More consistently 
implementing the current policy might help improve 
registration rates.
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Table 3 Results from random parameter logit models of DCE data, Addis Ababa and SNNPR of Ethiopia 2018/2019

Urban areas Rural areas

Estimate 95% CI Estimate 95% CI

Coefficients (b)

Opt- out constant −6.310*** −7.004 to −5.616 −6.769*** −7.682 to −5.858

Cost of certificate (birr) −0.010*** −0.011 to −0.009 −0.020*** −0.023 to −0.017

Waiting time (hours) −0.130*** −0.174 to −0.086 −0.127*** −0.190 to −0.063

Distance (hours) −0.581*** −0.664 to −0.499 −0.569*** −0.669 to −0.470

Number of visits

  Multiple visits Ref – Ref –

  Single visit 0.731*** 0.595 to 0.866 0.631*** 0.459 to 0.803

Opening hours

  Regular hours Ref – Ref –

  Extended hours 0.205** 0.054 to 0.355 0.132 −0.071 to 0.335

  Weekend hours 0.555*** 0.384 to 0.725 0.543*** 0.298 to 0.787

Applicants

  Both parents Ref – Ref –

  Only one parent 0.427*** 0.266 to 0.588 0.174 −0.020 to 0.368

SDs

Opt- out constant 3.290*** 2.722 to 3.858 3.316*** 2.487 to 4.145

Cost of certificate (birr) 0.007*** 0.006 to 0.009 0.012*** 0.010 to 0.015

Waiting time (hours) 0.224*** 0.154 to 0.294 0.217*** 0.125 to 0.311

Distance (hours) 0.590*** 0.498 to 0.683 0.449*** 0.334 to 0.564

Number of visits

  Multiple visits Ref – Ref –

  Single visit 0.527*** 0.305 to 0.748 0.061 −0.026 to 0.382

Opening hours

  Regular hours Ref – Ref –

  Extended hours 0.063 −0.367 to 0.492 0.337 −0.191 to 0.864

  Weekend hours 0.092 −0.551 to 0.736 0.023 −0.439 to 0.486

Applicants

  Both parents Ref – Ref –

  Only one parent 0.931*** 0.695 to 1.166 0.121 −0.381 to 0.624

Model diagnostics Both parents Only one parent

  Respondents, n 459 246

  Choice sets, n 3654 1960

  Log likelihood −2516.218 −1238.431

  Likelihood ratio χ2 1039.12*** 651.83***

Mixed logit models were fitted using the mixlogit command in Stata, from 500 Halton draws. SD refers to the standard deviation of the 
parameter estimate.
The likelihood ratio χ2 tests the null hypothesis that all SDs are jointly equal to zero. This null hypothesis is rejected for both the urban and 
rural areas.
***P<0.001; **p<0.01; *p<0.05.
DCE, discrete choice experiment; SNNPR, Southern Nations, Nationalities, and People’s Region.

DCE respondents in urban areas also preferred 
registration facilities that only required one of the two 
parents to be present at the time of registration. The 
main procedure outlined by the current legal frame-
work in Ethiopia however requires both parents to be 

present at the registration facility in order to register a 
birth. This might constitute a barrier to birth registra-
tion, as also indicated by prior studies that have investi-
gated reasons reported by caregivers for not registering 
a birth in other settings.50 Indeed, this might make 
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Table 4 Estimates of willingness to pay for facility attributes from mixed logit models, Addis Ababa and SNNPR of Ethiopia 
2018/2019

Attribute

Urban areas Rural areas

WTP* 95% CI WTP* 95% CI

Waiting time (hours) −12.93 −17.35 to −8.51 −6.31 −9.55 to −3.06

Distance (hours) −57.79 −66.47 to −49.11 −28.37 −33.05 to −23.69

Number of visits         

  Multiple visits Ref – Ref –

  Single visit 72.61 58.05 to 87.17 31.44 22.05 to 40.82

Opening hours         

  Regular hours Ref – Ref –

  Extended hours 20.33 5.54 to 35.13 2.69 −8.52 to 13.90

  Weekend hours 55.15 38.60 to 71.70 27.02 14.51 to 39.54

Applicants         

  Both parents Ref – Ref –

  Only one parent 42.43 25.47 to 59.39 8.66 −1.12 to 18.45

*The coefficients are expressed in birr (1 birr=US$0.035 as of 1 January 2019). A positive coefficient represents the amount that respondents 
are willing to contribute to access a facility with a given level of an attribute. Negative coefficients indicate that respondents should be 
compensated in order to offset the disutility due to a specific level of an attribute.
SNNPR, Southern Nations, Nationalities, and People’s Region; WTP, willingness to pay.

birth registration more complex for children who have 
at least one parent with rigid work schedules or who is 
engaged in migration, or for children whose parents 
might no longer be in a relationship/union.

Our study highlighted other characteristics of registra-
tion facilities that might play a key role in the registration- 
related behaviours of caregivers. In particular, choices 
were influenced by the opening schedule of the facility: 
DCE participants expressed consistent preferences for 
registration facilities that remained opened on week-
ends. In urban areas, they also expressed preferences for 
facilities that remained opened for extended hours on 
weekdays. This might be because the current opening 
schedule of registration facilities conflicts with work 
schedules or with times during which economic activities 
of caregivers are ongoing.

There were differences in the preferences revealed by 
the DCE between residents of urban and rural areas. In 
particular, the effects of costs on patterns of choices were 
larger in rural areas than in urban areas. This is likely due 
to the fact that rural residents were much poorer than 
urban residents. As a result, WTP estimates were lower 
in rural areas. For example, caregivers in urban areas 
were willing to pay more than 55 birr (ie, approximately 
US$2.0 on 1 January 2019) to access a registration facility 
that was opened on weekends, whereas caregivers in rural 
areas were willing to incur only half of that implicit price 
(27.02 birr or US$0.99).

Our DCE has several limitations. First, we only inves-
tigated the main effects of each attribute of registration 
facilities, without considering potential interactions 
between attributes. This is problematic because the 
effects of an attribute might depend on the levels of 

another: for example, facilities that remain open on 
weekends might be particularly attractive in settings 
where both parents are required to be present at the time 
of registration, because it is more likely that both parents 
will be available on weekends. Investigating interactions 
between attributes would however require respondents 
to make a larger number of choices during the DCE than 
we deemed feasible in this setting.51

Second, due to limited sample sizes, we only investi-
gated whether preferences for birth registration varied 
between urban and rural areas. We did not investigate 
whether preferences varied across other subgroups, 
for example, by poverty or educational level. In urban 
areas, we also did not investigate whether preferences 
varied between Addis Ababa and the smaller cities of the 
SNNPR. Third, we only presented DCE respondents with 
choices that were characterised by a limited set of attri-
butes. Other aspects of the registration facilities/process 
might affect registration choices, for example, whether 
the registration office is located in an administrative 
setting or in a healthcare setting.

Fourth, some of the choice patterns in our DCE 
indicated that some respondents might not have fully 
understood the choices they were asked to make, or 
experienced fatigue. A small fraction of the respon-
dents consistently opted out of the choices they were 
presented (<1%); whereas others (6.7%) failed to 
select the objectively most appealing alternative in 
a dominant choice set. However, these proportions 
were consistent with the experience of other high- 
quality DCEs,36 including with more educated popula-
tions.20 52 We also replicated our analyses of the DCE 
after excluding respondents with inconsistent choices, 
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and we found similar patterns of preferences (online 
supplementary file 2).

Fifth, the caregivers we interviewed were in large 
majority women (>96%). However, as for other services 
(eg, family planning), men likely play important roles 
in the decision process about birth registration, in 
particular in settings where their presence is required 
for registration. Future studies should thus ensure that 
men are included in DCEs designed to elicit prefer-
ences towards birth registration. Sixth, our statistical 
analyses of DCE data made several assumptions that 
might have impacted our results. For example, we 
used mixed logit models to represent heterogeneity in 
preferences within the population. Other recent work 
has used latent class models to represent such hetero-
geneity.23 43 Similarly, we accounted for opt- out effects 
by including an alternative specific constant in our 
models. Other approaches (eg, nested logit models) 
might yield slightly different estimates of the WTP for 
various attributes of a service.34

Finally, our work was limited to two regions of Ethiopia, 
and thus does not represent the preferences of residents 
of other regions of the country where birth registration 
is also low. Furthermore, Ethiopia is a country where 
birth registration has only recently been reorganised and 
implemented nationwide. Preferences for birth registra-
tion might differ in countries with higher background 
rates of event registration (eg, Kenya).

Despite these limitations, our work indicates several 
strategies that might help further accelerate the scale- up 
of birth registration in Addis Ababa and in the SNNPR. 
It appears warranted to explore whether altering the 
opening schedule of registration facilities to allow evening 
and weekend openings might help improve birth regis-
tration rates. This is feasible within the current legislative 
framework for birth registration in Ethiopia and could 
thus be tested during a cluster- randomised trial in those 
two regions. Such a change might stimulate the demand 
for birth registration and complement initiatives that aim 
to strengthen and streamline the administrative systems 
that implement civil registration.14 Other strategies high-
lighted by our DCE (eg, reducing the legal requirements 
for parental presence at the time of registration) might 
also have an impact on birth registration rates, but would 
not be possible without amendments to the legislative 
framework that regulates birth registration in Ethiopia. 
Finally, our work shows that DCEs might also be a useful 
methodology to help orient initiatives to increase birth 
registration rates, similar to their role in health systems 
strengthening.
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