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Abstract 
In this paper, we will outline the feasibility and benefits of conducting telephone 
interviews to measure the economic impact of the January 2010 Haitian earthquake using 
a random digit dial (RDD) sample of mobile phone numbers.  Traditional methods of 
sampling and data collection after the earthquake would have been difficult, time 
consuming, and costly.  The logistical challenges caused by the destruction of buildings 
and roads, the large amount of internal displacement, migration away from the Port-au-
Prince population center, and the increasing use of mobile phones in Haiti made this kind 
of survey an attractive option.  Moreover, mobile technology in Haiti allowed us to 
deliver instant incentives by adding pre-paid minutes to the respondents’ mobile phones.  
This paper will focus on coverage issues, contact and response rates, defining 
households, and the construction of appropriate household weights.  This survey has 
provided invaluable information about the potential of conducting mobile phone 
interviews after a natural disaster and may help shape methodological directions for 
collecting data in developing countries around the world. 
 
Key Words: Haiti, random digit dial sampling, data collection in a natural disaster, 
mobile phone coverage, telephone survey 
 
 

1. Introduction 
 
On January 12, 2010, a large earthquake struck Haiti with devastating effects for the 
Haitian population. With the tremendous loss of lives, the large number of displaced 
Haitians, and the destruction of basic infrastructure in and around the population center of 
Port-au-Prince, many researchers immediately focused their attention on quickly 
identifying at-risk populations and estimating the number of deaths.  Several months after 
the earthquake, however, we turned our attention to measuring the short-term economic 
impact of this tragedy using a mobile-phone-only random digit dial (RDD) sample 
survey.   
 
We chose a mobile-phone-only RDD approach because traditional methods of sampling 
and data collection after the earthquake would have been difficult, time consuming, and 
costly.  The logistical challenges caused by the destruction of buildings and roads, the 
large amount of internal displacement, migration away from the Port-au-Prince 
population center, and the increasing use of mobile phones in Haiti made this kind of 
survey an attractive option.  Figure 1 shows an early estimate of the population 
movement away from Port-au-Prince immediately following the earthquake.  This 
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methodology provided us with an efficient way to capture this affected population in our 
survey.  
 

 
Figure1. Estimated Population Movement Away From Affected Areas (UN Office for the 
Coordination of Humanitarian Affairs) 
 
Furthermore, we believe that this methodology will prove to be a viable option for 
researchers in the future, not only in Haiti, but in other parts of the developing world. The 
results of this survey will be useful on their own merits; however, perhaps the most 
important aspect of this effort will be to convince others that reliable and relevant 
information can be obtained by applying similar methodologies again in Haiti or 
elsewhere.  
 
SciMetrica, a Hatian-American owned public health consulting firm, with technical 
assistance provided by volunteers from Statistics-Without-Borders (SWB), conducted 
this survey in June 2010.  Field research, pilot testing, and preliminary training of 
supervisors and interviewers were conducted in March 2010.  We recruited Haitian 
supervisors and telephone interviewers to develop the questionnaire and to conduct the 
data collection.  
 
 
 

2. Characteristics of Mobile Phone Usage in Haiti Prior to the Earthquake 
 

The proportion of the Haitian population with access to mobile phones (i.e., the mobile 
phone penetration rate) was estimated to be below 5 percent by the end of 2005.  Since 
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then, new competition in the mobile phone market has introduced affordable and 
accessible mobile phone options to the majority of the population.  As a result, mobile 
phone penetration rates in Haiti increased to about 30 percent by the end of 2007.  
Several other lower income countries around the world experienced similar increases. 
Figure 2 provides an illustration of the rise in mobile phone penetration rates in Haiti and 
in other developing countries around the world. 
 

 
Figure 2. Penetration Rates in Haiti and Other Countries (Bearing Point, 2009) 
 
The mobile phone penetration rate continued to increase in Haiti after 2007.  In fact, a 
household survey conducted by Fafo International in late 2009 estimated that 67 percent 
of households had access to a mobile phone.    
 
Importantly, the increase in penetration rates in Haiti was not limited to urban areas, as is 
often the case in developing countries. But access to mobile phones in rural areas did 
remain lower than in urban areas, as shown in Table 1.  It is also interesting to note that 
the percentage of household with access to a land-line telephone was estimated to be only 
two percent.  The lack of land-line telephone infrastructure and the availability of 
affordable mobile phones have contributed to the rise in mobile phone penetration rates. 
 

Table 1. Percentage of  Households with  Access to Information and Means of 
Communications (Fafo 2010) 

Type of technology Urban  Rural All Haiti 
Radio 77 55 66 
Television 9 59 33 
Fax 7 1 4 
Phone Kiosk 66 30 47 
E-mail/Internet 32 4 17 
Private Fixed Phone 3 0 2 
Mobile Phone 87 50 67 

 

We also identified two noteworthy characteristics of mobile phone usage in Haiti.  First, 
pre-paid plans rather than the more expensive month-to-month contracts we are familiar 
with in the United States, are the norm in Haiti.  This allows the user to purchase minutes 
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in small or large quantities whenever they are able to.  Users are charged for outgoing 
calls only and may receive incoming calls and stay connected as long as they wish 
without a direct cost.  In addition, once a user runs out of pre-paid minutes, his or her 
mobile phone will remain active for a full six months before being disconnected.  The 
user retains the ability to receive incoming calls during this period.   
 
2.1 Potential Coverage Limitations 
In rural areas, access to mobile phones is similar to that of other means of communication 
including radio and television, and exceeds access to phone kiosks, landline telephones, 
and e-mail/internet.  In addition to showing that household penetration rates remained 
lower in rural areas, the Fafo study provides evidence that other factors, including 
income, education, and gender may be significant predictors of mobile phone ownership.     
  

Table 2.  Determinants of Mobile Phone Ownership (Fafo 2010) 

Variables Marginal Effects 
Statistical Significance 

(p-value) 
Gender -0.053 0.024* 
Age 0.001 0.329 
Household Size 0.035 0.000** 
Education 0.079 0.000** 
Road Inaccessibility -0.047 0.000** 
Access to Electricity 0.092 0.012*  
Financial Difficulties -0.020 0.033* 
Monthly Household Income 0.022 0.000** 
Rural/Urban Status 0.169 0.000** 
Sample Size 1621  
Log Likelihood -759.35  

 
2.2 Availability of Mobile Phone Usage Following the Earthquake 
Much of our initial research focused on answering the basic question of whether the 
Haitian population still had access to mobile phones following the earthquake.  A mobile 
phone user needs four basic things: a phone, access to a signal, ability to purchase 
minutes, and power to recharge the battery.  We reviewed relevant literature, interviewed 
government officials, met with representatives from mobile phone companies, and spoke 
mobile phone venders in Port-au-Prince in order to find evidence of these things. 
 
We found that all four characteristics necessary for access to mobile phones after the 
earthquake were available and mobile phone usage remained prevalent.  We observed 
that mobile phone storefronts and venders selling both minutes and phones were 
abundant and available.  According to mobile phone company officials, signal coverage 
following the earthquake had been restored and a large proportion of the population had 
access to a signal.  We also observed many options for users to recharge their mobile 
phone batteries if they did not have access to electricity.  The options included portable 
battery cells, access to outlets at mobile phone storefronts, and street vendors selling 
access to electricity.   
 
In addition, we examined mobile phone usage in temporary settlements by visiting one 
camp established by the Salvation Army in Port-au-Prince with a population of nearly 
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16,000 residents. We spoke with Salvation Army officials and conducted interviews with 
four non-randomly chosen households (shelters) within the camp.  Camp officials told us 
that mobile phone usage among camp residents was prevalent and said that most 
households had access to at least one mobile phone. In fact, camp official record mobile 
phone numbers during the registration process and regularly sent out text messages to 
residents to provide important information.  
 

3. Mobile Phone Number Structure 
 
When conducting a mobile-phone-only RDD sample, researchers can sample from a list 
of active mobile phone numbers provided by the mobile phone companies (referred to as 
list-assisted RDD sampling), or they can select from all possible numbers based on the 
structure of the telephone numbers.   We chose the latter approach for a couple of 
reasons.  First, the structure of the Haitian mobile phone number contains several 
desirable characteristics that allowed us to minimize the invalid numbers we called.   
Second, it is likely that obtaining reliable lists from three different companies would have 
taken a large amount of time.  For these reasons, we chose to use the set of all possible 
mobile phone numbers available in Haiti as our sample frame.   
 
Haitian mobile phone numbers consist of 11 digits.  The first three compose the country 
code and are always 5, 0, and 9, respectively.  The fourth digit indicates whether the 
number is a land-line or a mobile phone number.  The fourth digit for mobile phone 
numbers is always 3.  Therefore, the first four digits of the mobile phone numbers are 
always fixed.  
 
The fifth digit is perhaps the most informative of all of the digits for our purposes.  It is 
used as an indicator of the mobile phone company.  That is useful because the rate of 
active numbers is different between the three companies providing mobile phone service 
in Haiti. In particular, Haitel has the lowest number of subscribers of the three 
companies.  The rate of inactive phone numbers in the set of all possible numbers 
assigned to Haitel is expected to be much higher than the other two companies, Digicel 
and Voila.  The remaining digits (6-11) are sequentially assigned by the mobile phone 
company.   
 

 
Digits 1-4: 509 3 are always fixed 
Digit 5:     Company Code  
       Voila  = 4 and 9 
       Haitel = 5 
       Digicel = 6, 7, and 8 
Digits 6-11: Sequentially Assigned 

 
Given this structure of mobile phone numbers, we determined that there are 6 million 
possible numbers. In addition, based on estimates from the International 
Telecommunications Union (ITU) and interviews with mobile phone company officials, 
we expected that only about 3.6 million of these numbers would have been active mobile 
phone numbers at the time we conducted our data collection. 

ASA – JSM 2010

5699



 
3. Sampling, Response Rates, and Weighting Methods 

 
We selected a simple random sample of 2,649 numbers from the 6 million possible 
mobile phone numbers available for use in Haiti.  Based on industry estimates of the 
number of active mobile phones numbers at the time we conducted our survey, we 
expected about 40 percent of the numbers in our sample to be inactive.  We dialed all 
2,649 randomly chosen numbers and completed 796 interviews (30 percent unadjusted 
response rate).  The response rate, after adjusting for inactive mobile phone numbers, was 
50 percent.   
 
In addition to achieving a comparatively high response rate, it is important to note that 
the cooperation rate (the rate that respondents agreed to participate in the survey after 
answering the phone) and the completion rate (the rate of  respondents who completed 
the interview after agreeing to participate) were both above 95 percent.  
 
We computed both a household weight and an adult weight for each survey respondent 
that account for the differential probabilities of selection due to varying numbers of 
working mobile phones in a household and the number of adults in a household1.  In 
addition, we included adjustment factors to account for nonresponse and ineligible 
respondents.   The weighting computation began with the base weight, which is the 
inverse of the probability of selection.  This weight accounts for those possible mobile 
phone numbers that were not selected in the sample. 
 

numbers phone mobile sampled ofnumber  the
numbers phone mobile possible ofnumber  the
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1
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The nonresponse adjustment factor consists of two adjustments that account for sampled 
phone numbers that failed to respond and ineligible respondents (those who were under 
the age of 18 or who did not live in Haiti on January 12, 2010). 
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 The inactive mobile phone number adjustment factor accounts for mobile phone 
numbers that were not activated at the time we conducted our data collection.  This 
adjustment was based on the estimated number of active phone numbers, 3,648,000, 
published in 2009 by the ITU and the total number of possible mobile phone numbers 
(6,000,000) we sampled from. 
 

000,000,6
000,648,3

numbers phone mobile possible ofnumber 
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The household weight is the base weight, adjusted for nonresponse and inactive numbers, 
divided by the number of mobile phones owned by adults in the household.  The sum of 

                                                 
1 We instructed respondents to define their household as “your household includes anyone who 
shares your cooking pot including extended family members and friends. (Fisher, 2010)”   
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all household weights represents an estimate of the number of households in Haiti 
covered by our sample. 

HHtheinadultsbyownedphonesmobileworkingof
INNRBW

HH afaf
wgt #

**
=

 
 
The adult weight is the household weight inflated to represent the number of adults.  The 
sum of all adult weights represents an estimate of the number of adults in Haiti covered 
by our sample. 
 

)(#* HHtheinadultsofHHAD wgtwgt =  

 
4. Evaluation of Sample Coverage 

 
Very little reliable detailed information was available about the Haitian population prior 
to the earthquake, and a complete lack of information about the population following the 
earthquake was available at the time of our survey.  As a result, we are only able to 
provide an evaluation of the achieved sample coverage on a global scale by comparing 
sample estimates of the population at the time of the survey to the estimates of the 
population made prior to the earthquake.   
 
We found that our sample was able to cover a large portion of the population and that the 
likely coverage error occurred in rural areas.  Specifically, based on our sample 
respondents, we estimate that the population covered by the sample was about 8.3 million 
(+/- 0.6 million).  In comparison, according to the ITU, Haiti’s population in 2009 was 
approximately 10 million.   
 
It is difficult to extract meaning from these comparisons because the population numbers 
may have changed dramatically following the earthquake due to migration and the loss of 
life. However, we believe it is likely that some of the differences in these numbers are 
due to coverage error, particularly in the rural areas. 
 

5. Discussion 
 

Based on the estimation of coverage, the high response rate, and the efficiency of the 
method (in terms of time and money), we consider this a successful start in the use of 
mobile phone only RDD sampling in Haiti, with potential applications to other countries 
with similar mobile phone characteristics. We observed a relatively high response rate 
and high cooperation and completion rates - all of which are positive indications of the 
viability of these methods.  In addition, we believe that response rates could be increased 
if sample selection and weighting methodologies are controlled for the differential rates 
of activated numbers between the three mobile phone companies. The structure of the 
mobile phone numbers in Haiti makes this a relatively easy task. 
 
The coverage error we encountered likely excludes a larger percentage of the rural 
population than the urban.   Further research is needed to assess whether the coverage 
error in rural areas is likely to lead to bias.  
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Based on our results, we are able to conclude that the mobile-phone-only RDD sampling 
method in Haiti is a good option for studies that are focused on the Port-au-Prince area 
alone or on general population information that is not likely to be significantly influenced 
by rural status.  For studies requiring detailed information about the rural population or 
for subject matters that may be sensitive to rural status, additional methodologies may be 
required to obtain adequate coverage of this population. 
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