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Abstract

The COVID-19 pandemic has disrupted survey and data
systems globally and especially in low- and middle-income
countries. Lockdowns necessitated remote data collection
as demand for data on the impacts of the pandemic surged.
Phone surveys started being implemented at a national
scale in many places that previously had limited experi-
ence with them. As in-person data collection resumes, the
experience gained provides the grounds to reflect on how
phone surveys may be incorporated into survey and data
systems in low- and middle-income countries. This includes
agricultural and rural surveys supported by international
survey programs such as the World Bank’s Living Standards
Measurement Study—Integrated Surveys on Agriculture,
the Food and Agriculture Organization’s AGRISurvey, or
the 50x2030 Initiative. Reviewing evidence and experiences

from before and during the pandemic, the paper analyzes
and provides guidance on the scope of and considerations
for using phone surveys for agricultural data collection. It
addresses the domains of sampling and representativeness,
post-survey adjustments, questionnaire design, respondent
selection and behavior, interviewer effects, as well as cost
considerations, all with an emphasis on the particularities
of agricultural and rural surveys. Ultimately, the integration
of phone interviews with in-person data collection offers
a promising opportunity to leverage the benefits of phone
surveys while addressing their limitations, including the
depth of content constraints and potential coverage biases,
which are especially challenging for agricultural and rural
populations in low- and middle-income countries.
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1. Introduction

In early 2020, the COVID-19 pandemic forced the suspension of in-person data collection around the
world. As data is a critical means to better understand the impacts of the pandemic, many governments,
national statistical offices (NSOs), international organizations, and researchers came to rely on phone
surveys in lieu of in-person interviewing. Phone surveys offered advantages for rapid data collection in an
emergency both in terms of cost and flexibility (United Nations and World Bank, 2020). While already
commonly used tools in high-income countries (National Research Council, 2008; Slavec and Toninelli,
2015), prior to the COVID-19 emergency phone surveys were far less prevalent in low- and middle-income
countries where limited phone penetration had in the past been an obstacle to their implementation
(GSMA, 2018, 2020). Phone surveys had for instance been used for specific populations and purposes,
such as in response to the 2014 Ebola outbreak (Etang and Himelein, 2020) and the 2017 drought and
conflict crisis in the Republic of Yemen, Somalia, South Sudan, and Nigeria (Hoogeveen and Pape, 2020),
but only in a handful of regional or national projects (Ballivian et al., 2015; Dabalen et al., 2016). The
COVID-19 emergency, however, prompted a rapid and wide-scale uptake of phone surveys in these
countries, supported not only by the urgent need for real-time data but also by recent expansions in
mobile network coverage (Tomlinson et al., 2009; Dillon, 2012; Demombynes et al., 2013; Ballivian et al.,
2015; Larmarange et al., 2016; Lau et al., 2019).

This surge in phone surveys provided an unprecedented opportunity for NSOs and international
organizations operating in low- and middle-income countries to build experience and the necessary
infrastructure to implement such surveys at scale. Gourlay et al. (2021) provide an overview of how this
acceleration materialized, drawing on the experience of the Living Standards Measurement Study (LSMS)
survey program as well as other survey initiatives. In this paper, we approach the problem specifically
from an agricultural and rural angle with a view to informing data collection activities going forward.

Agriculture, especially smallholder farming, comes with several specific challenges for data collection
whether conducted in-person or remotely. Among other factors, agricultural production processes are
seasonal and irregular, agricultural outcome variables have different timeframes, non-standard units are
very common, respondents are more often illiterate, and access to mobile phones is persistently and
comparatively low in rural areas (Carletto et al., 2021). To address some of these challenges, survey
programs such as the World Bank’s LSMS — Integrated Surveys on Agriculture (LSMS-ISA), FAQ's
AGRISurvey, and the 50x2030 Initiative often plan multiple field visits to improve data quality by reducing
the length of recall period, but this can increase the burden for survey respondents and add to the cost of
survey operations. Despite improvements brought about by many recent methodological developments,
agricultural outcome variables continue to be plagued by measurement error related to respondent recall
(Beegle et al., 2012a; Carletto et al., 2013; Deininger et al., 2012; Gourlay et al., 2019; Wollburg et al.,
2020). Phone surveys, if adequately integrated with traditional survey operations, offer an opportunity to
enrich the toolbox of agricultural statisticians in low- and middle-income countries, by providing an
additional mode to collect data in a cost-effective and timely manner, taking some of the burden off the
in-person interviews. Far from being a panacea, phone data collection has its own challenges.

Phone surveys cannot be expected to be a substitute for in-person surveys when it comes to administering
long and complex survey instruments and can face serious issues with coverage bias when phone
ownership and network coverage are less than complete in the population of interest. It is critical for data



producers and researchers to consider when and how phone surveys should be used in the future; when
and for what purposes it is advantageous to employ phone surveys either to replace (parts of) in-person
data collection or to complement it; how integration or supplementation of in-person and phone surveys
should be conducted and what are the best practices for doing so.

In this paper, we review experiences with phone surveys in low- and middle-income countries against the
conceptual framework provided by the Total Survey Error (TSE) paradigm (Biemer, 2010; Groves and
Lyberg, 2010), drawing implications for the design and implementation of future survey practice. While
there is a substantial amount of literature on the topic for high-income countries, particularly the US
(AAPOR, 2010; Lavrakas et al., 2017; Groves et al., 1988) and Europe (Jackle, Roberts and Lynn, 2006;
Hader, Hader, and Kihne, 2012; Lynn and Kaminska, 2013; Villar and Fitzgerald, 2017), the trajectory in
the adoption and diffusion of survey modes in those countries has been quite different than it is in many
low-income countries. Landlines in the US and Europe were at one point nearly universal and are now
being complemented and partially supplanted by mobile phone and web connections. Therefore, while
the experience accumulated in the US and Europe is very relevant, many of the issues that matter to
survey practitioners appear with several different features and nuances in low-income settings,
particularly in rural areas.?

Against this backdrop and drawing on an extensive review of the literature and analysis of primary data,
we conclude that there is great potential for the combination of phone and in-person surveys for
agricultural data collection. To reach that conclusion our review takes into consideration the specific
constraints around using phones for agricultural and rural surveys, including the nature of the questions,
abbreviated interview duration, and the need for post-survey adjustments to account for uneven mobile
phone coverage, as well as the advantages of phone surveys, namely the flexibility to schedule interviews
appropriately around the agricultural season and the reduced costs and simplified logistics compared to
in-person interviews.

The paper is organized as follows. In Section 2, we present the conceptual framework (based on the TSE
paradigm) and adapt it to evaluate the role phone surveys can play in agricultural and rural survey systems
in the coming years. We also introduce the phone survey programs and experiences on which we draw
throughout this review. In Section 3 we discuss issues of coverage and nonresponse bias that emerge
when designing and implementing phone surveys on agriculture, focusing on sampling and
representativeness (3.1), respondent selection (3.2), and post-survey adjustments (3.3). Section 4
discusses issues of measurement including questionnaire design and survey timing (4.1), the role of the
respondent (4.2), and the role of the interviewer (4.3). Section 5 discusses cost considerations. We
conclude in Section 6.

2 The literature in high-income countries distinguishes at times between fixed and mobile phone surveys. In low-
income settings, and particularly in rural areas, mobile phones are by far the most prevalent. In what follows, we
therefore just use the term phone survey, having in mind that in most instances the means of contact will be a mobile
phone.



2. Conceptual framework and sources

2.1 Conceptual framework

To frame our review, we lean on the Total Survey Error (TSE) paradigm as articulated in the survey
methodology literature (Biemer, 2010; Groves et al., 2011; Groves and Lyberg, 2010) and applied to
agricultural data collection among others by Carletto et al. (2021). Total survey error refers to the sum of
errors, that is, bias and variance, arising in the survey lifecycle. Each stage of the survey lifecycle and
related survey design choices are associated with different sources of survey error. The objective for
survey designers is to make survey design choices that reduce the total survey error, subject to a budget
constraint.

In their useful systematization of the survey lifecycle, Groves et al. (2011) distinguish the dimensions of
measurement and of representation, as depicted in Figure 1. The measurement dimension broadly
comprises what data a survey collects and how. The representation dimension refers to the target
population a survey describes.® Survey errors associated with the representation dimension include
coverage, sampling, and non-response errors. Measurement error in its various forms as well as data
processing errors are related to the measurement dimension.

In keeping with this framework, we analyze phone survey programs for agricultural data collection in
terms of both the representation and the measurement dimensions, each with its associated sources of
error. On the representation side, covered in Section 3, we tackle (i) sampling and representatives, (ii)
respondent selection, and (iii) post-survey adjustments. On the measurement side, covered in Section 4,
we tackle (iv) questionnaire design and look at the roles of (v) respondents and (vi) interviewers.

Figure 1. Conceptual framework
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Source: Authors’ adaptation based on Groves et al. (2011)

3 On the measurement side, Groves et al. (2011) distinguish ‘construct’, ‘measurement’, ‘response’, and ‘edited
response’ as the stages in the survey lifecycle at which survey design choices to reduce error are made. On the
representation side, Groves et al. (2011) distinguish ‘target population’, ‘sampling frame’, ‘sample’, ‘respondents’,
and ‘post-survey adjustments’.



We are also cognizant that there are trade-offs between reducing survey errors or increasing survey
quality, and survey costs (Dillon et al., 2020). The most accurate measurement methods can be expensive
and can come into direct competition with other survey objectives for example with covering a larger
sample or collecting more information. Cost considerations are an important aspect in assessing how
phone surveys can best complement or replace parts of in-person agricultural data collection. We discuss
cost considerations in Section 5, highlighting the interactions and trade-offs between survey errors and
survey costs.

2.2. Recent experience of agricultural and rural phone surveys in low-income settings

We draw from the experiences of several phone survey efforts implemented in rural areas, some of which
were focused explicitly on agriculture, including: the World Bank-supported High Frequency Phone
Surveys (HFPS), with an emphasis on the seven HFPS survey programs supported by the LSMS team in
Burkina Faso, Ethiopia, Malawi, Mali, Nigeria, Tanzania, and Uganda (Living Standards Measurement
Study, 2022); the Innovation for Poverty Action (IPA) RECOVR survey*; the World Food Programme’s
mVAM Project (World Food Programme, 2020); the Young Lives at Work program (Young Lives, 2022); the
International Food Policy Research Institute (IFPRI) phone surveys (Alvi et al., 2021; Hirvonen et al., 20213;
Hirvonen et al., 2021b; Minten et al., 2020); World Bank’s Listening to Africa and Listening to Latin America
and the Caribbean initiatives (Ballivian et al., 2015; Dabalen et al., 2016); a World Bank Gender Innovation
Lab survey of women in agricultural households in Western Uganda (Sharma et al., 2021); and the recent
Georgia Survey of Agricultural Holdings (50x2030 Initiative, 2020; FAO, 2018). Appendix | includes a brief
description of these surveys.

We also draw on experiences from phone surveys used in regions affected by conflicts or natural disasters
(Hoogeveen and Pape, 2020) and during the 2014-2016 Ebola epidemic in West Africa (Etang and
Himelein, 2020; Himelein et al., 2015; Maffioli, 2020; World Bank, 2014; Zafar et al., 2016). Several survey
experiments involving the use of phone surveys aimed at measuring agricultural labor and crop
production (Arthi et al., 2018; Gaddis et al., 2021; Kilic et al., 2021) also provide valuable insights for the
administration of agricultural surveys via Computer Assisted Telephone Interviewing (CATI). Finally, we
draw lessons from several review articles on phone surveys conducted in low- and middle-income
countries, including Dabalen et al., 2016; Dillon, 2012; Etang and Himelein, 2020; Glazerman et al., 2020;
Gourlay et al., 2021; Henderson and Rosenbaum, 2020.

3. Issues of coverage and nonresponse

3.1. Sampling and representativeness

In phone surveys focusing on agriculture, the survey design problem when it comes to sampling and
representativeness is reaching a representative sample of the target population of agricultural
households, holdings, or individual farmers over the phone. Many of the challenges are common to any
survey, but a few are specific to the phone survey mode (phone ownership or access, the existence or
ability to generate a list of phone numbers, the difficulties of securing respondents’ consent at a distance)
and to the fact that agricultural subjects (and in particular a non-random portion of them) are often less
reachable by phone than the general population. In this section we illustrate how some of these issues
play out in practice and the way and extent to which recent survey efforts have been able to overcome
these issues to produce representative national estimates.

4 For more on IPA’s RECOVR Survey, visit: https://www.poverty-action.org/recovr/recovr-survey.
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The nature and prevalence of these issues of representativeness is often highly dependent on the type of
sampling frame used. This choice affects the extent to which a representative sample can be achieved,
and post-survey adjustments can improve representativeness ex-post. While in-person surveys in low-
and middle-income countries often follow the common two-stage sampling approach, phone surveys
adopt a more varied set of approaches. There are three predominant approaches to establishing a
sampling frame and drawing a sample for a phone survey, each with distinct advantages and
disadvantages when it comes to both implementation as well as representativeness (Lepkowski et al.
2007; Glazerman et al., 2020; Himelein et al., 2020; Gourlay et al., 2021):

1. Recontact: Respondents are drawn from a list of phone numbers from previous surveys or
programs or from a recent listing of households/holdings conducted within selected EAs (or
other groups).

2. Random Digit Dialing (RDD): A sample of randomly drawn numbers corresponding to the
construction of phone numbers in the country is drawn and called.

3. Telecom list: Respondents are drawn from a list of active phone numbers obtained in most
cases from network service providers.

When it comes to agricultural surveys, these three approaches will sometimes require specific
recommendations and considerations, which will be noted in the sections to follow.

Mobile phone ownership and coverage

One of the challenges in order for mobile phone surveys to yield data representative of the population of
interest is at the first step tied to the level of mobile phone penetration in the population (Leo et al.,
2015). Mobile phone ownership is not universal in low- and middle-income contexts: mobile penetration
rates were at 67 percent of the general population globally in 2019, and at 45 percent in Sub-Saharan
Africa (GSMA, 2020), though penetration continues to increase at a significant rate. Moreover, agricultural
households are less likely to own phones than the general population (Ambel et al., 2021; Himelein et al.,
2015; Leo et al., 2015) and adoption of mobile phones in low- and middle-income countries has been
found to be associated with wealth, gender, remoteness, and education (Henderson and Rosenbaum,
2020; Himelein et al., 2020). Drawing on household survey evidence from 28 countries, Error! Reference
source not found.Figure 2 illustrates the discrepancy in access to mobile phones, with access defined as
mobile phone ownership within the household, for the population with no household income from
agriculture and those with over 30% of household income coming from agriculture.’s: The majority of
countries exhibit a pattern in which households that are reliant on agriculture, i.e., those with over 30%
of their total income coming from agriculture, have lower rates of mobile phone access®%s: This is
especially pronounced in Ethiopia, Malawi, and Sierra Leone where the difference between the share of

5 Households earning between 0% and 30% of total income from agriculture are excluded for presentation purposes.
The rates of phone access for this group of households generally falls between the rate of those with no income
from agriculture and those earning more than 30% of income from agriculture.

5 Only countries with data on access to mobile phones in 2010 or later are included. The year of data collection by
country is as follows: Armenia - 2013; Bangladesh - 2010; Burkina Faso - 2014; Cameroon - 2014; Ecuador - 2014;
Ethiopia - 2016; Georgia - 2015; Ghana - 2013; Guatemala - 2014; India - 2012; Iraq - 2012; Kyrgyzstan - 2013; Malawi
- 2017; Mali - 2017; Mexico - 2014; Mongolia - 2014; Nepal - 2011; Nicaragua - 2014; Niger - 2014; Nigeria -2019;
Peru - 2019; Rwanda - 2014; Senegal - 2011; Sierra Leone - 2011; South Africa - 2015; Tanzania - 2015; Uganda -
2016; Vietnam - 2010. For more details on the country surveys and the RuLIS methodology, Vvisit:
https://www.fao.org/in-action/rural-livelihoods-dataset-rulis/en/.
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the population with mobile phone access between the non-agricultural population and the most
dependent on agriculture is more than 40 percentage points.

Figure 2. Share of population with mobile phone access, by share of total household income from agriculture.
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A similar pattern in mobile phone access between agricultural and nonagricultural households is observed
in the countries where the World Bank HFPS were implemented. Using HFPS and LSMS-ISA data from
Ethiopia, Malawi, Nigeria, and Uganda, Ambel et al. (2021) demonstrate that the sample of households
who own or have access to mobile phones are considerably different from the sample without access to
a mobile phone. Households without access to a mobile phone tend to be poorer and have lower living
standards (across multiple dimensions) relative to the sample of households with access to a mobile
phone (Ambel et al., 2021).

This issue of coverage is common to all three of the predominant phone survey sampling approaches. In
what follows we discuss possible approaches to mitigate this risk during different stages of survey
implementation, and in Section 3.3 we discuss post-survey adjustments that attempt to manage this
problem.

Nonresponse

While the issue of coverage is critically important for the representativeness of phone surveys, another
important factor is the pattern of nonresponse. In phone surveys in particular, nonresponse can be linked
not only to refusals, but to failure of the interviewers to establish contact. Just like refusals, this type of
nonresponse can be systematic and therefore introduce bias. For example, in a low-income country
setting, nonresponse tends to be higher in areas with unreliable network or electricity which makes it
more difficult to successfully reach respondents. Areas with poor mobile network or electricity are likely
to be rural and poorer, so higher nonresponse in these areas will bias the sample toward urban and richer
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areas. Since agricultural households predominantly reside in rural areas where poor reliability of the
mobile network and electricity is more common, they likewise may be underrepresented.

The level and nature of nonresponse can vary substantially depending on the context as well as the
sampling approach adopted for the phone survey. Recontact surveys generally have higher response rates
relative to RDD and telecom list-based phone surveys. One reason for this is that sampled units in
recontact phone surveys have already been previously successfully contacted and interviewed and have
an established relationship with the surveying agency as well as familiarity with being interviewed
(relative to RDD and telecom list-based respondents). Furthermore, with RDD generated numbers are
often unassigned or non-working, and survey practitioners are unable to tell in advance whether a number
belongs to a household or a firm. For example, in an Ebola survey in Liberia, 214,823 calls to RDD-
generated numbers were made with only 24,000 of the numbers connecting; while in Ghana over 1 million
RDD numbers were needed to get 16,003 connections (a connection rate of only 1.5%) (Himelein et al.,
2020; Maffioli, 2020). Once a frame of phone numbers known to be assigned and working is established,
response rates in RDD-based phone surveys are much higher, though usually still lower than recontact
surveys (Henderson and Rosenbaum, 2020). IPA’s Recovr surveys, which relied on random digit dialing of
phone numbers achieved response rates of between 4 percent in Mexico and 59 percent in Burkina Faso,
with an average response rate of 28 percent (IPA, 2020). By contrast, some of the World Bank HFPS
(recontact) surveys relied on phone numbers from previous LSMS-ISA surveys and achieved response
rates ranging from 60 to 93 percent at an average of 74 percent (Gourlay et al., 2021;Table 1).

Table 1. Response rates in round 1 of IPA Recovr surveys based on RDD (top panel) and HFPS surveys based on contact
information from previous surveys (bottom panel)

Country Respondents Attempted Response rate
contacts
Recovr - Random Digit Dialing (RDD)
Burkina Faso 1,356 2,284 59%
Colombia 1,507 6,984 22%
Cote d'lvoire 1,329 3,022 44%
Ghana 1,357 10,781 13%
Mexico 1,330 29,876 1%
Philippines 1,389 8,378 17%
Rwanda 1,482 4,234 35%
Sierra Leone 1,304 3,831 34%
HFPS - Existing phone contact from previous survey
Burkina Faso 1,968 2,500 79%
Ethiopia 3,249 5,374 60%
Malawi 1,729 2,337 74%
Nigeria 1,950 3,000 65%
Uganda 2,227 2,386 93%

Sources: Innovation for Poverty Action (IPA, 2020) and Gourlay et al. (2021). Based on
survey round 1 in each country. The IPA Recovr surveys used random digit dialing of a
nationally representative sample of phone numbers.

For the HFPS surveys, we can further diagnose the observed patterns of nonresponse. Figure 3 displays
response rates from five countries broken down by urban/rural and agricultural/nonagricultural status.
The response rates in Uganda, which are very high, benefitted from the relatively recent pre-COVID in-
person survey which allowed for an updating of contact information shortly before implementation of the
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HFPS. In Burkina Faso, Ethiopia, Malawi, and Nigeria response rates are lower (sometimes substantially)
for rural and agricultural households, suggesting potential for nonresponse bias in these segments.
However, as for the case of coverage bias, there are post-survey adjustments (described in Section 3.3)
that can be implemented to at least partially correct for nonresponse bias.

Figure 3: HFPS Response Rates
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Source: Authors’ calculation based on HFPS data.

Sampling methods for phone surveys

When considering the sampling approach to adopt for a survey, there are substantial trade-offs to each
in terms of representativeness and methods available for correcting bias. Among the three common
approaches (i.e., recontact, RDD, or telecom list-based), recontact surveys that use phone numbers from
previous in-person, representative surveys may be considered the preferred sampling method and has
also been the most commonly used approach in low- and middle-income settings (Ceballos et al., 2020;
Dabalen et al., 2016; Glazerman et al., 2020; Himelein et al., 2020). The main advantage of this approach
is that there exists a well-defined (often representative) sample selected for a previous in-person survey
and for which there is a profile of characteristics available for the sample units (i.e., households or
individuals). This permits a direct assessment of the representativeness of the selected and successfully
interviewed phone survey sample and facilitates post-survey adjustments to reduce selection biases
(Ambel et al., 2021; Gourlay et al., 2021; Himelein et al., 2020). The existing information is also critical for
identifying agricultural households.

Response rates are typically far lower for RDD surveys than recontact surveys, thus requiring more
attempts and a larger selected sample to achieve the same number of completed interviews.
Furthermore, under RDD, response rates can be expected to worsen if data collection targets agricultural
or rural subjects, as they will need to be identified. Effectively, this will add a step to the sample selection
process to verify with respondents if they belong to the target population. With contacts from existing



surveys, prior survey information may help in identifying households that are active in agriculture or reside
in rural areas (with some limitations, as these features are not time invariant), whereas in the case of RDD
no prior information is available to inform the selection prior to attempting to contact the respondent.

There are drawbacks and limitations to using contact information from previous surveys as sampling
frames for agricultural phone surveys, however. The sample size of the previous in-person survey
inevitably constrains the sample size of the phone survey, which may be problematic especially when
contact phone numbers are available only for a smaller share of in-person households. Moreover,
depending on the time passed since the previous in-person survey, the list of phone numbers may not be
current. This could mean that many phone numbers have been disconnected in the meantime which could
also mean the list of households is no longer representative of the target population. Another drawback
of selecting a phone survey sample from previous in-person surveys is that there is some loss in sampling
efficiency due to the multi-stage, clustered design of in-person survey samples. These design effects from
clustering the in-person sample will be imported into the phone survey sample and therefore increase the
variance of estimates obtained from the phone survey sample relative to a simple random sample of the
same size. An additional consideration when using phone numbers from previous in-person surveys is the
purpose and target population of the previous in-person survey. It is important to make sure that the
population of interest of the phone survey aligns with the previous in-person survey (Glazerman et al.,
2020) or contains the population of interest. For example, an in-person survey whose population of
interest was farming households would not be a suitable frame for a phone survey targeting the general
population.

A sampling strategy based on a list of phone numbers generated by random digit dialing (RDD) or obtained
from a mobile network provider is an alternative (or the only feasible option) especially when no previous
contact information is available. These strategies also eliminate the need for sample clustering, which is
generally required for cost-efficiency in in-person survey operations, and do not constrain ex ante the size
of the sample that can potentially be contacted. However, both strategies have drawbacks in terms of
sample representativeness. The lack of a priori information on the potential respondents associated with
each phone number impedes the analysis of non-responders and limits post-survey reweighting to
counteract selection biases (Himelein et al., 2020). Further, a list obtained from a mobile network
operator is unlikely to represent even the phone-owning population if it is from one specific operatorin a
country where there are multiple operators.

A mixture of these methods could also be implemented to arrive at a representative sample. For example,
in a situation where a recent previous survey is available, but the sample of phone numbers is small,
survey designers can supplement the list with additional phone numbers generated through RDD. This
was the approach taken in the Kenya high-frequency phone survey on the socio-economic impacts of
COVID-19 in which the World Bank is collaborating with the Kenyan National Bureau of Statistics (Pape et
al., 2020).

Increasing coverage, reducing non-response, and improving representativeness

Given the above issues, survey designers can draw on several approaches to attempt to reduce the level
and impact of these sources of bias in phone survey samples. In-person survey operations should invest
in the first place in the collection of phone contact information of surveyed households and individuals
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and subsequently keep these lists updated. Collecting phone numbers from more than one adult
household member increases the chances of successfully re-contacting the household for any future
survey. Updating and maintenance of the list of phone numbers may be done through brief follow-up calls
or surveys though one needs to be mindful of inducing increased attrition via too many contacts. When
possible, working with local officials or community leaders to update and maintain lists may be beneficial.
This approach proved successful in increasing coverage ex-post in a recent World Bank Africa Gender
Innovation Lab survey of rural agricultural households in Western Uganda (Sharma et al.,, 2021). An
important additional consideration is to ensure that respondents can give informed consent to their
phone numbers remaining on file for follow-up interviews (Glazerman et al., 2020).

In a situation where no recent previous phone contact information is available, survey designers can
create a new sampling frame of phone numbers through in-person visits, listing households, their phone
numbers, and some basic demographic information in target enumeration areas much like listing is done
in traditional in-person surveys. The newly created lists can then be used for follow-up phone surveys.

Coverage at the household level may be increased by collecting contact information from a reference
person outside the household, such as a friend, relative, or neighbor, particularly in situations when none
of the household members own a phone. In the HFPS that drew upon the LSMS-ISA surveys, some of
which used this approach, the availability of reference person contact information helped not only to
retain households that do not have phone numbers of their own but also facilitated contact with
households that could not be reached on their own phone(s) but were reached through a reference
person’s. The share of HFPS respondents who were ultimately reached through reference person contact
information ranged from 7 percent in Burkina Faso to 20 percent in Malawi. In all cases, the share of
respondents reached through reference contacts was higher for rural and agricultural households with a
substantial 22 and 23 percent of agricultural households reached through reference contacts in Ethiopia
and Malawi, respectively.

Another strategy to increase coverage and response rates is by providing free phones to respondents. This
strategy was used by the World Bank for its Listening to Africa (L2A) series of evaluations as well as by
other researchers for individual experiments or impact evaluations (Dabalen et al., 2016; Dillon, 2012;
Gaddis et al., 2021; McCullough et al., 2020). Beyond the cost implications of this strategy, providing
mobile phones may meaningfully affect respondent behavior which the survey is seeking to measure and
therefore interfere with the survey objectives or experimental design. Survey designers and researchers
should carefully consider the implications of providing phones to respondents. An approach to limit this
effect is to hand out phones to certain reference contacts in each community which can then connect
selected respondents with interviewers.

One method to improve the chances of successful contact and interview with a respondent is to arrange
some automated pre-contact to the sample units, typically and perhaps easiest through SMS message.
This pre-contact can help to inform respondents of the survey as well as when they can expect a follow-
up call for the interview. With this information, respondents may be more willing to answer a call from an
interviewer and more closely monitor their phone if the call is expected. Pre-contact SMS messages have
been shown to reduce nonresponse and enhance cooperation among phone survey respondents (Dal
Grande et al., 2016).
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In general, it is good practice to implement a clear protocol for when to contact respondents and how
many call attempts to make. Ensuring variation in the day of the week and time of day that call attempts
are made can help in reaching a respondent at a day and time where they are available to answer and be
interviewed. Providing small incentives to respondents may also help to ensure cooperation and reduce
nonresponse, though the incentive has to be carefully calibrated to not contaminate responses from the
respondent. One critical principle is to make all efforts to limit respondent fatigue through keeping the
interview length manageable and the questions asked straightforward and (wherever possible) avoiding
asking sensitive or uncomfortable questions. These and other approaches are further discussed in Section
4.2 below.

3.2. Respondent selection

The choice of respondent is a key survey design decision for any survey. The survey objectives, and, in
particular, the desired unit of observation, inform this decision. Survey respondents need to have
knowledge of the issues in which the survey is interested, and the choice of survey respondent should
reflect that. This requirement is not unique to phone surveys, but it can be substantially more difficult in
practice to reach a desired respondent through a phone survey. Phone ownership within the household
and among the general population is often skewed towards household heads, men, and older members
(Brubaker et al., 2021), so interviewers may need to ask for phone owners to pass the phone along to the
desired respondent, provided they are available at the time of the call (or schedule an appointment for
another call). If survey questions are sensitive and require respondent privacy, phone surveys may not be
a suitable tool (Section 4.2). Interviewing more than one household member, for instance all plot
managers in an agricultural household, increases the response and time burden on the household and
may carry the risk of greater attrition.

When it comes to collecting individual-level data, for instance on nutrition or individual food security,
selecting a sample of individuals representative of the population of individuals is preferrable. For phone
surveys, the challenge for individual-level data collection again comes down to the pattern of phone
ownership whereby some segments of the population are less likely to own or have access to a mobile
phone and thus will not be adequately represented in phone survey samples. Such issues can be magnified
in recontact surveys that use the household (rather than the individual) as their unit of observation.
Brubaker et al. (2021) show that the main respondents in High Frequency Phone Surveys on COVID-19 in
four African countries are predominantly household heads, and also better educated and more likely to
own a non-farm enterprise than adults overall, so that individual-level estimates are not representative
of the population at large. In turn, the scope for a ‘proxy respondent’ answering on behalf of other
household members depends critically on the kind of information collected and has been linked to
measurement error (Kilic et al., 2020). For these reasons, a randomized (probability-based) respondent
selection protocol—whereby a targeted respondent within the roster of eligible household members is
randomly selected for interview—is the preferred strategy to achieve unbiased individual-level data.

3.3. Post-survey adjustments
When mobile phone ownership is not complete, the phone-owning population and the general population
that the phone survey seeks to represent are different, often resulting in coverage bias. Similarly, if
nonresponse is systematic, then the responding sample will not be representative of the population of
interest. There are a range of post-survey reweighting techniques that can be used to attempt to
counteract these differences and improve the representativeness of the estimates obtained (Valliant et
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al, 2013). These techniques are particularly critical for agricultural phone survey samples where issues of
coverage and nonresponse are likely to be magnified given a lower share of mobile phone ownership and
likely less reliable mobile networks and electricity in rural areas. The availability and success of these
different adjustment methods will also vary depending on the sampling method for the survey and the
amount of reference information available on the general population.

One commonly used reweighting approach is weighting class adjustments in which the sample is divided
into cells based on the characteristics of sampling units (households, farms, individuals, etc.) such as
location, size, or sex that are demonstrated or assumed to be associated with coverage or nonresponse
bias. Then, the sampling units in each cell are weighted proportional to the general population total of
each cell (Little, 1986).

A second reweighting technique is response propensity adjustment (Valliant et al, 2013). This technique
models the probability of response (i.e., selection and successful interview) for each sampling unit given
a range of its observable characteristics. Then the inverse predicted probability of selection derived from
this response probability model is used to adjust sampling weights and counteract the bias (see Himelein
et al. (2020a) for an in-depth discussion). Response propensity adjustment techniques can accommodate
many variables, allowing reweighting to be more fine-grained, while weighting class adjustment can only
accommodate a handful of characteristics as otherwise the number of different cells becomes too large.

In addition, it is good practice to calibrate the adjusted sampling weights to match known population
totals (e.g., number of households by urban, rural) which can help to reduce overall standard errors and
also help to reduce bias due to coverage or nonresponse. There are several calibration methods that can
be implemented, depending on the level of detail of information available for calibration (Valliant et al,
2013; Lundstrom and Sarndal, 1999; Andersson and Sarndal, 2016).

With a previous in-person survey as a sampling frame (i.e., recontact surveys), there is often a wealth of
information associated with each household (or individual or farm), which readily allows modeling the
response probability. This was the approach taken in the LSMS-supported HFPS, for example (Gourlay et
al., 2021). With sampling frames based on RDD or lists provided by mobile network operators, however,
there is usually no or limited information available in addition to telephone numbers. Auxiliary data sets
are required for post-survey adjustments to reduce selection biases. A recent census or a recent nationally
representative survey may serve this function. The phone survey data and the auxiliary data need to have
in common a set of variables, such as demographic and location variables, for weighting adjustments to
be possible (Lepkowski et al. 2007; Himelein et al., 2020).

Post-survey adjustments such as reweighting can never fully correct coverage and non-response biases in
phone survey data. Their relative success in reducing biases depends on how much of the population is
left out, how different the selected sample is from the general population, and how much information is
available for bias reduction methods. Ambel et al. (2021) examine how well response propensity
adjustments perform at reducing coverage and non-response biases in LSMS-supported HFPS in four
African countries. They find biases to be substantially reduced but not fully eradicated in all four surveys.
In contrast to Ambel et al. (2021), Brubaker et al. (2021) investigate respondent selection biases in
individual-level data from the same surveys. Selection biases are found to be more pronounced at the
individual level than at the household level, such that reweighting is relatively less successful in
overcoming these often more substantial biases. Obtaining more representative individual-level data
would require a probability-based/randomized respondent selection protocol.
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4. lIssues of measurement

4.1. Questionnaire design, seasonality, and survey implementation

Agricultural data collection often requires complex instruments reflecting the nature of agricultural
production, with seasonality and a high prevalence of shocks as well as different input decisions taken
with varying frequencies and at different times. Integrated agricultural surveys, like the LSMS-ISA,
50x2030 Initiative, and FAQ’s AGRISurvey, collect data ranging from livestock production and asset
ownership to agricultural inputs and labor use, and crop harvest quantity and value, among other issues.
In some cases, input and output data are collected at the plot-level and multiple crops and seasons are
covered in a single questionnaire (Dillon et al., 2021). The basic principles of questionnaire design apply
as much to phone surveys as to other modes of agricultural data collection. However, phone surveys are
considered more constrained than in-person surveys in terms of questionnaire length and complexity.

As we argue in this section, it is not realistic to administer such complex and extensive survey
guestionnaires over the phone in full. These operations will continue to require in-person interviewing.
However, shorter special purpose survey questionnaires can be (and have been) administered in full by
phone. Under certain conditions, phone surveys can complement in-person interviewing even for
extensive agricultural surveys: some survey modules can benefit from the flexibility in timing that phone
interviews offer, and some survey modules lend themselves more readily to data collection over the
phone. Phone surveys can also provide an opportunity to collect additional information of interest.

Questionnaire length and complexity

There is consensus that phone interviews should not be too long and recent research documents how
response fatigue decreases data quality as the duration of phone surveys gets longer (Abay et al., 2021;
Ballivian et al., 2015; Ceballos et al., 2020). Acceptable survey length varies depending on the topic, the
country context, whether there is a previous relationship with the respondents, and on the respondents
themselves. Glazerman et al. (2020) recommend interviews should not exceed 20 minutes while Mathur
(2020a) find that the ideal survey length in that context was roughly 10—15 minutes. The LSMS-supported
HFPS were designed to be around 20 minutes on average, though there was some variation across rounds
and between countries, some of which averaged around 30 minutes (Gourlay et al., 2021). Survey
designers will need to pilot questionnaires to determine what survey length is feasible without
jeopardizing data quality and nonresponse.

In addition to length, questionnaire complexity is a limiting factor in phone surveys, which is thought to
increase response fatigue and, in turn, affect data quality and attrition. Excessively complex questions
should therefore be avoided in surveys of any mode. However, key concepts in agricultural statistics are
inherently complex. Some complexity is necessary for survey questionnaires to reflect this adequately as
oversimplification comes at a loss of information that can reduce the value of the data. In in-person
surveys, interviewers rely on visual aids to make difficult questions more palatable. This is not possible
with phone surveys.’

Given these limitations in terms of length and complexity, certain topics of agricultural data cannot be
collected over the phone. There are, however, some experiences with simplifying questionnaires to make

7 An alternative to be explored for the future may be the use of smartphone applications that provide visual aids and
other survey support. An early example, Daum et al. (2019), used a pictorial smart-phone app to collect time use
and nutrition data in rural Zambia.
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them suitable for phone surveys but these should be considered carefully in light of the objectives of a
given survey. One approach is asking questions at a more aggregated level of observation, such as the
farm or the household instead of the plot or the individual. In this approach, instead of enumerating a
plot roster and eliciting inputs and outputs at the plot-level, questions are asked in aggregate, e.g. “What
is the total area of land, summing all parcels, you operate?”, This approach was used in some of the LSMS-
supported HFPS. A similar kind of aggregation was done in the IPA’s RECOVR surveys (Innovations for
Poverty Action, 2020) but with respect to household composition and demographic characteristics. This
kind of aggregation may save time, though some aggregation questions, such as total area of land
summing all parcels, may require respondents to do computations which increases respondent burden
and introduces potential for error. Also, aggregation of individual- or plot-level outcomes at the
household-level necessarily entails a loss of information.

Another strategy to simplify complex questions, such as those involving land or harvest quantifications, is
posing such questions in relative terms, as compared to a previous period. This makes responses easier
because farmers only need to roughly compare two periods, without the need of an exact quantification.
For example, IFPRI’s vegetable value chain phone surveys in Ethiopia ask questions like “Do you use more
or less fertilizer currently than normally?” with responses “1. The same; 2. Lower; 3. Higher” (Hirvonen et
al.,, 2021b; Minten et al., 2020). This simplification strategy is useful for before-and-after comparisons
when no baseline quantification exists for comparison, as was the case in many of the COVID-19 phone
surveys. However, responses may be biased positively or negatively depending on the sources of bias at
play (for example, social desirability bias or perceived benefits to indicating poor outcomes). Moreover,
the loss of information is significant, so that this strategy is not suitable for many types of agricultural
surveys. For instance, it would not be feasible for a large-scale crop production survey seeking to generate
national statistics.

A third approach is to retain some detailed and disaggregated data collection but reduce the response
burden by asking fewer questions or covering only a sub-sample of crops, plots, or individuals. IFPRI’s
vegetable value chain phone surveys in Ethiopia asked detailed questions focusing on the most important
vegetable household’s grow (Hirvonen et al., 2021b; Minten et al., 2020). The LSMS-supported HFPS
followed the same approach, focusing on the ‘main crop’ in the reference agricultural season. In contrast,
the World Bank’s Africa Gender Innovation Lab used phone calls to collect input data for one selected
parcel in a survey of rural agricultural households in Western Uganda (Sharma et al., 2021). In the context
of their survey experiments, Arthi et al. (2018), Gaddis et al. (2021), Kilic et al. (2021) successfully collected
plot-level input and output data over the phone, focusing on one specific topic (labor inputs and extended-
harvest crop production). In all three settings, the plot-level data collected through phone interview was
deemed reliable and even superior to the standard end-of-season labor module administer in a one-off
in-person visit. These examples illustrate that it is possible to retain a certain level of complexity if focusing
on a narrow set of issues or a sub-sample of plots, crops, or individuals, thus allowing for short phone
interviews. Sub-sampling has implications for the representativeness of the data so this approach may not
be suitable to replace an extensive agricultural sample survey in full but may be used to complement in-
person data collection.

Survey timing and seasonality
In addition to questionnaire design, survey timing is a critical design choice in agricultural data collection,
particularly because of the highly seasonal nature of agricultural production and the varying frequency
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and intensity with which agricultural activities of interest are performed. Some outcomes in agriculture
(labor inputs, harvesting of some crops) that are dynamic over the agricultural season would benefit from
more frequent data collection, some happen only during certain periods, while others are static within a
given crop growing season and may well be collected only at one point during the season. Centered
around the main crop growing season, agricultural surveys often visit farms at the end of the season. This
approach can lead to respondents having to remember activities and outcomes many months in the past,
and recall decay has been found to affect data quality in agricultural surveys (Beegle et al., 20123;
Wollburg et al., 2020). Increasing the frequency of data collection has been shown empirically to improve
data quality in several domains of interest (Arthi et al., 2018; Gaddis et al., 2021; Kilic et al., 2021;
Knippenberg et al., 2019).

Phone surveys offer the flexibility and cost advantage to conduct surveys at the appropriate time and
more frequently. Agricultural labor inputs are used frequently and often in a manner that is difficult to
track. Arthi et al. (2018) in Tanzania and Gaddis et al. (2021) in Ghana show experimentally that weekly
phone surveys improve the quality of labor data relative to the standard end of agricultural season in-
person modules. Weekly phone surveys have also shown to yield better harvest data quality for extended
harvest crops, like tomatoes, roots and tubers (Ceballos et al., 2020; Kilic et al., 2021), which are often
harvested over the course of the season rendering recall difficult. The Georgia Survey of Agricultural
Holdings fielded an AGRIS production survey over the phone relying on quarterly data collection to
shorten the recall period (50x2030 Initiative, 2020). Higher frequency data collection over the phone can
also be suitable for agricultural input and output prices (Hermosilla, 2017; Hoogeveen et al., 2014), though
community- rather than household-level data collection is likely appropriate. Recall bias has also been
documented in the livestock sector, with Zezza et al. (2016) providing evidence on recall bias in the
measurement of milk off-take in Niger. The Global Strategy for Improving Agricultural and Rural Statistics
successfully used phone surveys in the collection of livestock productivity data, also in Niger (Bako, 2018).

There are other agricultural variables to which similar reasoning applies, and which would likely benefit
from higher frequency data collection by phone, though this has not been validated empirically. These
include non-labor inputs such as fertilizers and pesticides as well as weather shocks such as droughts,
flooding, extreme heat, or insect infestations, and the damage these shocks cause (Knippenberg et al.,
2019). Some agricultural variables are generally static over a crop growing season, such as access to
irrigation, land ownership, stocks of large ruminants, and more frequent data collection is unlikely to
improve the quality of these variables, diminishing the possible benefits of collecting such information via
phone.

Food consumption (expenditure) data could in principle benefit from more frequent data collection,
particularly to temper the excess variation that may be associated with collecting data over a short time
interval (Gibson and Alimi, 2020). Full-fledged consumption modules are however too time intensive to
be suitable for implementation over the phone (Abate et al., 2021). More synthetic measures of
consumption like dietary diversity indicators or food frequency questions can be adapted and collected
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over the phone (Aggarwal et al., 2021; Picchioni et al., 2021). Higher frequency data collection may also
be preferable for monitoring food security (Knippenberg et al., 2019).2

Finally, for some agricultural variables in-person visits remain strictly preferable. This is the case for those
variables for which plot-level information or physical measurements are sought, such as inventories of
agricultural parcels/plots and crops planted as well as land area owned or cultivated, for which
measurement with GPS devices is best practice in low-income, smallholder settings (Carletto et al., 2017;
Dillon et al., 2021). GPS land area measurement relies on trained interviewers being on-site. Even when
land area measurement is based only on farmer-reporting, taking a full inventory of parcels/plots and the
crops planted on them is complex and important enough to warrant an in-person visit, where possible.
Given the problem of long recall periods, these variables are probably best collected in a pre- or post-
planting visit. Similarly, in the case of seasonal crops harvest in-person harvest or post-harvest visit will
be necessary if crop-cutting is included in the survey. Even without crop cutting, the level of complexity
and length of best-practice harvest modules makes them suitable for in-person data collection and not
appropriate for data collection over the phone. Phone surveys may however be used to support harvest
diaries such as was done by Kilic et al. (2021) and Deininger et al. (2012). A summary of survey topics and
their estimated suitability for implementation via phone survey is presented in Table 2.

Table 2. Potential for data collection over the phone by survey topics and data types

Topic/Data Type | Suitable for | Comments References
phone
surveys
Food security Yes Higher frequency data collection, including Knippenberg et al.
over the phone, may be beneficial. The (2019); Amankwah and
metadata for the Food Consumption Score Gourlay (2021); Horjus
(FCS) recommends implementation every 1 | (2010); Picchioni et al.
to 6 months if the objective is to monitor (2021); personal
food security, and food frequency data are communication with FAO
collected over the phone. For FIES, FAO FIES Team®
recommends to randomly rotate the sample
among rounds.
Consumption Not for full- | Phone surveys unlikely to be suitable to Abate et al. (2021);
fledged, administer either weekly diaries or a full- Aggarwal et al. (2021)
expenditure | fledged 7-day recall module. Even the 24-
module hour recall has not performed well in tests.
Land inventory, No Plot level interviews too burdensome for Dillon et al. (2021)
plot phone interviewing. Best-practice GPS land
characteristics, area measurement requires in-person visit.
and land area

8 The Food Insecurity Experience Scale (FIES) proved to be a valid tool when applied in repeated surveys. More
specifically, in case of surveys repeated in short intervals and more importantly in case of panels, FAO recommends
to randomly rotate the sample among rounds, avoiding asking the same questions to the same people after a short
period of time, thus minimizing dropouts and adaptation strategies. In these cases, FAO also advises to use shorter
recall periods that do not overlap among rounds (FAO FIES Team, personal communication, March 2022).
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Agricultural
assets

Yes

List of basic agricultural assets likely possible
over the phone. Unlikely to change over the
season so no specific comparative
advantage for phone surveys. However,
information on certain assets may be
sensitive complicating data collection over
the phone.

Agricultural labor
inputs

Yes

Evidence suggests phone surveys can
improve data quality. Auxiliary diaries may
be beneficial for data collection.

Arthi et al. (2018); Gaddis
et al. (2021)

Non-labor inputs

Potentially

Phone surveys can be used to reduce recall
length which may improve quality of the
data. Auxiliary diaries may be beneficial for
data collection.

Livestock
production

Yes

Phone survey was tested successfully in
Niger. Higher frequency data collection
considered advantageous for extended
production livestock products (milk, dairy).
Auxiliary diaries may be beneficial for data
collection. Phones may also be used to track
or contact semi-nomadic herders as they
move, provided sufficient penetration,
signal, energy access is available.

Bako (2018);

Zezza et al. (2016);
Hiraga, Uochi and Doyle
(2020); Karamba and
Salcher (2020); Teickner
et al. (2020)

Harvest of
extended harvest
crops

Yes

Evidence suggests phone surveys can
improve data quality. Auxiliary diaries
preferable.

Ceballos et al. (2020);
Kilic et al. (2021)

Crop harvest

No

Standard crop harvest module at crop-plot
level likely too heavy for phone surveys in
most countries. Crop-level harvest module
implemented in e.g. Georgia.

Harvest diaries have also been tested but
phone surveys unlikely to be suitable to
administer such diaries.

Crop cutting requires in-person visit.

Deininger et al. (2012)

Market prices

Yes

Market price data collection appropriate at
the community or market level but farm-
gate prices at household/farm level likely
difficult.

Hermosilla (2017);
Hoogeveen et al. (2014)

Shocks and
damage caused
by shocks

Potentially

Phone surveys can be used to reduce recall
length which may improve quality of the
data. Auxiliary diaries may be beneficial for
data collection.

Knippenberg et al. (2019)

4.2. Respondent behavior and effects
The characteristics of respondents in agricultural surveys may differ from national populations in ways

that are material for designing and implementing phone surveys for agricultural data collection.
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Agricultural and rural households in low-income settings often have higher illiteracy rates than the general
population, for example. This is illustrated in Figure 4, which presents the literacy rates for households
with no income from agriculture vis-a-vis those earning more than 30% of total income from agriculture
for 26 low- and middle-income countries.’ If a meaningful share of respondents can be expected to have
literacy difficulties, text message-based and Interactive Voice Response (IVR) phone survey modes are
likely unsuitable as these usually require the respondents to read and/or write.

Figure 4. Adult literacy rate (ages 15+), by share of total income from agriculture.
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Source: Authors’ calculation based on the FAO Rural Livelihoods Information System (RuLlS) database

Response fatigue and incentivization

Fatigued respondents may cease to answer truthfully, refuse to answer questions, or stop participating in
a survey over time. Various factors can contribute to the respondent burden, including survey complexity
and length. For instance, Ambler et al. (2021), through an experiment in Ghana, find that the roster
position of a household member has implications for activities reported in the labor module, with the
movement of an individual down in the roster by one position reducing the number of their reported
productive activities by 2.2%. In a recent experimental study, Abay et al. (2021) show that delaying a
module on dietary diversity by 15 minutes led to underestimation of the dietary diversity score due to
respondents’ fatigue in a phone survey in Ethiopia.

Recall length also contributes to respondent burden and has been found to affect data quality (Beegle et
al., 2012a; Wollburg et al., 2020). As discussed in the previous section, phone surveys can be used to
shorten recall periods through higher frequency data collection (Arthi et al., 2018; Gaddis et al., 2021).
Shorter lags between survey rounds tend to also lower the chances that respondents attrite (Gourlay et

°Households earning between 0% and 30% of income from agriculture are excluded for presentation purposes. Only
countries in the RuLIS database with data on adult literacy rates since 2010 are included. The year of data collection
by country is as follows: Armenia - 2013; Bangladesh - 2010; Burkina Faso - 2014; Cameroon - 2014; Ecuador - 2014;
Ethiopia - 2016; Ghana - 2013; Guatemala - 2014; India - 2012; Iraq - 2012; Kyrgyzstan - 2013; Malawi - 2017; Mali -
2017; Mexico - 2014; Nepal - 2011; Nicaragua - 2014; Niger - 2014; Nigeria - 2019; Pakistan — 2014; Peru - 2019;
Rwanda - 2014; Senegal - 2011; Sierra Leone - 2011; South Africa - 2015; Tanzania - 2015; Uganda - 2016.
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al., 2021). At the other extreme, respondents may also feel burdened if they are contacted too frequently.
Garlick et al. (2020) found that phone interviews at a weekly frequency did not induce persistent changes
in respondent reporting nor increase permanent attrition but did increase the incidence of missed
interviews among microenterprise owners in South Africa. In contrast, Schiindeln (2018) finds panel
conditioning effects, whereby reported consumption levels are correlated to the number of interviews,
for households visited up to 10 times per month during the Ghana Living Standards Measurement Study.

Incentives are key to increase participation rates in phone surveys and were provided in the vast majority
of phone surveys discussed in this paper, including those implemented at a national scale. There is a
common understanding that monetary payment is important to compensate participants for their
opportunity cost of time as well as the cost of airtime and electricity that a phone conversation entails
(Glazerman et al., 2020). Furthermore, incentives are provided to encourage engagement in future
interviews and are found to increase cooperation and response rates (Gibson et al., 2019; Glazerman et
al.,, 2020; Gourlay et al., 2021; Singer and Ye, 2013). LSMS-supported HFPS provided airtime-based
incentives of between $0.70 and $1.83. Gibson et al. (2019) found little importance of the exact amount
of the incentive, though Singer and Ye (2013) suggest incentives exhibit diminishing marginal returns as
the amount increases. According to a number of studies, survey incentives, ranging in size from $0.10 to
$3.00, increase response rate by around 5 percentage points, although this effect ranges from 2 to 10
percentage points depending on context and incentive size (Ballivian et al., 2015; Gibson et al., 2019;
Glazerman et al., 2020).

Respondent contact protocols and privacy

Carefully planning how and when to contact survey respondents is another way to reduce burden,
increase cooperation and counteract attrition. Ozler and Cuevas (2019) significantly increased recontact
rates among a sample of refugees in Turkey by increasing the number of call attempts, spacing the call
attempts appropriately, and reaching respondents in the evenings and weekends. Mathur (2020b) finds
similar results when attempting to reach households in rural India. For agricultural data collection,
deciding the dates and times to contact respondents requires that survey designers have information on
the work schedule over several months of a typical agricultural household or holding. This informs the
design decision of when to ask about specific farming activities, while also helping to understand when
farmers will have time to participate in a survey.

Ensuring respondent privacy over the phone is very difficult (Glazerman et al., 2020). Calls to agricultural
households can attract attention from other household members or non-household members,
threatening respondent privacy and potentially biasing responses. This issue is more acute when sensitive
guestions are part of the survey, which may include questions on land rights and tenure. Highly sensitive
guestions, such as on violence against women and girls, cannot be collected in a safe fashion remotely
and require a different approach (UN Women and World Health Organization, 2020).

4.3. Interviewer effects
Interviewers can also affect respondent behavior and data quality regardless of survey mode. Evidence of
interviewer effects in surveys has been widely documented (West and Blom, 2016). Randall et al. (2013)
show in an African context that interviewer behavior and characteristics can have an impact on the
pattern of nonresponse. This is because interviewers often need to convince respondents to participate
which requires considerable social skills. Interviewer behavior and characteristics can also affect, and bias,
survey responses. Such effects appear to be meaningful for types of questions deemed sensitive though
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they appear to be minor for less sensitive survey questions (Di Maio and Fiala, 2020; Garlick et al., 2020;
Himelein, 2016). The social similarities of the interviewer and the respondent, or lack thereof, are a key
factor in how much interviewers affect both responses and participation in the survey, with language
playing a crucial role (Di Maio and Fiala, 2020; Randall et al., 2013).

As with in-person surveys, choosing, training, and supervising interviewers well is an important aspect of
phone survey design. In addition to the skills that are needed specifically for phone surveys, such as
desirable phone etiquette and, preferably, experience with the CATI application that is being used to
record data (or other selected phone survey implementation mode), familiarity with the content of the
guestionnaire can be of great value. In cases of recontact surveys, the interviewers employed in the
baseline survey may hold valuable knowledge of the questionnaire content, making training more
efficient, as well as some developed relationships with respondents, which can also help reduce non-
response.

Training and supervision

To limit the impact of interviewer effects, thorough and consistent training of both interviewers and
supervisors is essential. Training for phone surveys, when feasible, can be conducted in person similar to
the manner in which traditional in-person surveys are administered. In cases where in-person training is
not a possibility, such as in the case of the LSMS-supported HFPS surveys, Amankwah et al. (2020) and
Glazerman et al. (2020) recommend the use of various remote learning tools, including videos, web-based
tutorials, and quizzes.

In the case of CATI implementation, quality control and supervision may extend beyond the team
supervisors themselves. The use of audio recordings of phone-based interviews, potentially on a random
sample of interviews and/or random segments of interviews, can allow survey managers at headquarters
to review interviewer skills, explanations, and interactions with respondents, enabling the identification
of behaviors that are outside the norm or are not as intended by survey management. These audio audits
can also allow cross-referencing of data points in the recorded data and the audio exchange, as a further
quality control measure. In the LSMS-supported HFPS surveys, audio audits were employed in Ethiopia
and Nigeria and were found to be effective in identifying weakly performing interviewers, to which
additional supervisory efforts were directed (Gourlay et al., 2021).

5. Cost considerations

Cost considerations are central to every survey operation. Perhaps the most appealing feature of phone-
based survey implementation in low-income contexts is the reduced cost relative to traditional in-person
data collection. Data for the World Bank’s LSMS-ISA and High-Frequency Phone Surveys on COVID-19 offer
a useful cost comparison of in-person and phone survey modes, for the same countries, at about the same
time and on overlapping samples (Table 3).

When comparing costs per completed interview, in-person surveys are about 30 times as expensive
compared to phone surveys. In this sample of countries, the cost per in-person interview ranges from 230
USD per household in Burkina Faso, to 409 USD in Tanzania.l° For the same countries, the range of per
interview costs for phone surveys is from 8 USD in Tanzania to 12 USD in Malawi. Comparing the cost per
question substantially reduces these cost differences, with phone surveys generally appearing to be 3-4

10 see Kilic et al. (2017) for a more comprehensive review of the cost of in-person household surveys.
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times less expensive per question asked.! Cost per question ranges from 10 cents in Malawi to 25 cents
in Tanzania for in-person interviews, and from 3 cents in Uganda to 6 cents in Malawi for phone surveys
(Table 3).

One should note, however, that the scope of data collection in the in-person surveys is far more extensive
than that of the HFPS surveys, so these figures should be considered as illustrative of the cost differential
with acknowledgment that the surveys are not comparable in terms of data collected. A truly meaningful
comparison needs to qualitatively discount these numbers by also looking at the information that can be
collected, and the discussion in earlier sections showed how some key objectives of agricultural sample
surveys cannot be fulfilled via phone.

Table 3. Comparison of in-person and phone surveys (USS)

By country
Country Survey Mode: phone vs. Cost per Cost per
in-person interview question
Burkina EHCVM-1 2018/19 In-person 230 0.20
HFPS Phone 9 0.05
. ESS4 2018/19 In-person 245 0.17
Ethiopia HFPS Phone 10 0.04
Malawi IHPS 2019 In-person 269 0.10
HFPS Phone 12 0.06
Nigeria GHS-Panel 2018/19 In-person 351 0.21
HFPS Phone 12 0.05
Tanzania NPS 2021 In-person 409 0.25
HFPS Phone 8 0.04
UHIS 2021/22 In-person 383 0.19
Uganda HFPS phone 9 0.03
Overall
Min Max Mean
Cost per interview
In-person 230 409 314
HFPS (phone) 8 12 10
Cost per question per interview
In-person 0.10 0.25 0.19
HFPS (phone) 0.03 0.06 0.05

Source: Authors’ calculation based on personal communication with World Bank staff supporting the
implementation of the surveys.

The above comparisons are based on surveys conducted via CATI, but phone survey costs can vary
significantly by approach. Based on IPA’s review of phone surveys using 27 studies in 18 countries, on a
cost per interview basis, IVR is the cheapest mode ($4.86 on average), followed by automated SMS
(57.75), and CATI ($11.97) (Glazerman et al., 2020). Henderson and Rosenbaum (2020) add to the
comparison a manual SMS survey in Nepal, where interviewers instead of an automated system were
used to send text messages to respondents, with a cost per interview higher than CATI at $17.41 per

11 The calculations in Table 3 are based on the number of questions in the questionnaires, not on the questions
actually asked. The total number of questions actually asked to respondents will always be lower, as not all questions
will be applicable to all households.
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interview.!? Lau et al. (2019) report slightly different conclusions, with IVR at 43 percent of the cost of
CATI and SMS at 24 percent of the cost of CATI. Each of these studies suggests that phone surveys are
substantially less costly than in-person survey implementation, and that CATl is among the most expensive
modes among the options for phone-based survey implementation. However, with a suggested length of
5 to 10 items and a maximum length of 15 items, IVR and SMS surveys cannot accommodate the more
complex interviews that are made possible in a 20 to 30 minutes conversation in CATI (Glazerman et al.,
2020). In sum, given literacy and non-response considerations discussed previously, and the complexity
of most agricultural surveys that cannot be easily accommodated by IVR and SMS surveys, CATI remains
the preferred mode of phone surveys for agricultural data collection.

The structure of survey costs differs greatly between phone and in-person surveys, and specifically
between CATI and CAPI. The main budget lines for in-person surveys are transportation, especially in
agricultural surveys where teams travel to sparsely populated rural areas, and per diems for long fieldwork
periods. These lines are mostly eliminated in phone surveys, for which total costs are heavily driven by
fixed costs including personnel and the acquisition of tablets or computers.® Costs for the establishment
of call centers, where they do not already exist, such as rental fees for the space, need be considered.
Variable costs for phone surveys, primarily in the form of airtime, are marginal.

For reference, in the LSMS-supported phone surveys, incentives made up between 6 and 17 percent of
the per-interview cost. In addition to incentives, it may be necessary to provide mobile phones to
respondents in the sample who do not already have one. This is not possible if using RDD, or using a
register of existing numbers, but could be a possibility in phone surveys that are using an in-person survey
as a baseline. This decision should be carefully considered, as discussed in Section 3.1. Kilic et al. (2021)
provided respondents with a mobile phone worth $15.71 and a solar charger worth $12.86. This is roughly
double the combined value of the cash and airtime incentives they provided (57.14 each). Given the low
variable costs of phone surveys, they generally become even more cost effective when utilized for panel
surveys, repeated cross sections, or when combining the use of a call center with other survey operations,
thereby lowering the fixed costs on a per interview basis.

6. Discussion and conclusions

This paper explored how the lessons learned from the COVID-19 pandemic, as well as pre-pandemic,
phone survey experiences can be used to inform the integration of phone-based data collection into the
survey and data systems in low- and middle-income countries, with a specific focus on the surveys of
interest to agricultural statisticians and economists. Several overarching findings emerged. First, given the
remote nature of phone interviewing, respondent burden and attrition deserve particular attention,
requiring simplified survey question formats as well as abbreviated interviewing durations. Second,
limited and uneven mobile phone coverage remains a critical issue for rural and agricultural populations,
which has the potential to bias survey estimates, making better coverage a priority and post-survey
adjustments a necessity. Finally, phone surveys allow tailoring data collection to the timing of the
agricultural season in a cost-efficient manner, which can improve the quality of agricultural data and

12 For CATI Henderson and Rosenbaum (2020) caveat these values with the indication that a “portion of these
estimates do not include fixed costs and underestimate total survey costs”. They also report large standard
deviations for both IVR and CATI.

13 For example, in the Nigeria LSMS-ISA survey, direct transport costs represented approximately 23 percent of the
overall survey budget while these costs are nonexistent in the Nigeria HFPS.
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reduce recall burden, but with limited depth in questionnaire content. Taken together, these findings
point to promising potential for the combination of phone surveys and in-person surveys for agricultural
data collection going forward.

Phone surveys are cheaper on a per-interview and per-question basis than in-person surveys, but what
are the cost implications of combining the two in a mixed-mode survey? The baseline scenario is
complementing in-person surveys with phone interviews to improve data quality, while leaving the in-
person survey component unchanged. In this case, the phone survey rounds add costs to the overall
survey operation. Based on data from their survey experiment in Tanzania, Arthi et al. (2018) estimate
that adding one phone interview round to a two-visit in-person survey increases the total cost by 6
percent, adding ten phone interview rounds increases total costs by 54 percent, while adding 20 phone
interview rounds more than doubles the total cost (+108 percent). Similarly, Dillon (2012) estimates the
added costs of one phone survey round to be 7 percent. For Malawi, Kilic et al. (2021) estimate that an in-
person survey with subsequent semi-weekly phone calls over the course of 12 months was 77 percent
more costly than the baseline of two in-person visits over the same 12-month period. The exact cost is
likely to differ significantly depending on the implementation details of the phone surveys. For instance,
the cost calculations in Arthi et al. (2018) and Kilic et al. (2021) include mobile phones distributed to
respondents (as well as harvest diaries in the case of Kilic et al., 2021). Overall, the additional cost of phone
surveys ranges from marginal for a small number of rounds of interviews to substantial if many phone
survey rounds are added to an existing in-person component that is left unchanged.

However, phone surveys can also substitute parts of in-person surveys. For instance, if agricultural labor
data are collected via phone, these data may no longer need to be collected in-person, reducing the time
and burden of in-person interviews. Especially if phone interviews can substitute an entire in-person visit,
a substantial cost reduction could be achieved. The combination of in-person and phone modes will also
necessitate a series of decisions to be taken with respect to the organizational machinery behind a survey.
With mixed mode surveys there will be economies of scale in the creation of a call center for data
collection if it can be used for several surveys, for example. Similarly, the organization of the interviewers’
training will have to adapt to the new structure and decisions will need to be made on whether to use the
same interviewers for both modes or to use different interviewers for phone and in-person interviews.

As for which topics to include in the phone-based component of a mixed-mode survey, the discussion on
survey length, response fatigue, data quality, and attrition indicates that phone interviews should not be
too long, naturally limiting the number of topics that can be covered in any given phone call. Topical
coverage could be increased by scheduling several phone survey rounds and spreading topics out across
those rounds, a common strategy used in the World Bank’s L2A surveys, the LSMS-supported HFPS, and
IPA’s RECOVR surveys (Etang and Himelein, 2020; Innovations for Poverty Action (IPA), 2020; Living
Standards Measurement Study, 2022). Data items that require objective measures such as land area or
crop cutting, or sensitive topics, are likely to be those where in-person remains the primary mode. Data
that is more variable over time, less salient, or that can benefit from higher frequency data collection
because they are more likely subject to recall error (agricultural labor inputs is one example) are on the
contrary those where the promise for the use of phones appears to be higher.

A specific question regarding the adoption of phones for mixed mode surveys will be how to avoid or
mitigate biases connected with phone access between and within households. Dealing with limited and
uneven mobile phone coverage remains a design priority especially when targeting rural and agricultural
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populations to avoid biasing survey estimates, specifically underrepresenting the poorest and most
vulnerable households and individuals. While reweighting techniques function to counteract these biases
and improve representativeness in important ways, they cannot be an all-around remedy for systematic
under-coverage and nonresponse. One option is to provide households and individuals who would
normally not have access to one with a mobile phone, but that requires considering not only cost
implications but also how having a phone may alter respondents behavior in areas the survey is actually
aiming to investigate, such as access to market information or extension services. And if phones are given
to households participating in the surveys, protocols will have to be devised on how many phones per
household to hand out and who receives them, as informational content can be enhanced, and biases
reduced or introduced, with different decisions in this domain.

Given the remote nature of phone interviewing, respondent burden and attrition deserve particular
attention. Survey designers should make use of the tools at their disposal, especially questionnaire design,
survey timing, contact protocols, respondent selection, and incentives, to minimize burden, curb
nonresponse, and avoid attrition, within the limits dictated by the survey objectives. As for the frequency,
the nature of data collected and the survey budget are key factors in determining the desired frequency.
Arthi et al. (2018) and Gaddis et al. (2021) use weekly phone calls to collect agricultural labor data. Kilic et
al. (2021) even called twice a week for extended harvest crop production data. In contrast, the LSMS-
supported HFPS on COVID-19 collected monthly data, and the Georgia Survey of Agricultural Holdings,
which converted to phone-based implementation in light of COVID-19 restrictions on in-person
interviewing, is a quarterly survey. In practice, respondent burden and fatigue need to be considered,
which very high interview frequencies could conceivably increase, risking higher attrition rates (see
discussion in Section 3.1). The extent to which a sequence of short but more frequent phone interviews
are less burdensome on respondents than a longer in-person sitting remains an empirical question, as
there is no ready prior on the number of in-person visits and telephone interviews to optimize the use of
survey resources and maximize data quality.

Having an in-person baseline visit makes possible the use of diaries or journals that can be facilitated by
phone interviews. Kilic et al. (2021) asked respondents to keep diaries to document cassava harvest and
twice weekly phone calls served, among other things, to supervise and support the diary-keeping. The
authors conclude that the diary-keeping yields better cassava harvest data than the common end-of-
season recall module. Deininger et al. (2012) use harvest diaries for several different crops in Uganda,
which is again deemed more reliable than end-of-season recall. Beegle et al. (2012b) compare personal
diaries to several other common methods to measure household consumption and poverty, deeming
diaries the most reliable method. These experiences indicate significant scope for improving data quality
through diaries which can be readily combined with phone surveys, though survey designers need to
consider cost and logistical implications of this method.

Finally, cost considerations and the possible improvements in data quality need to be also weighed against
the loss of comparability stemming from possible mode effects. This is a preoccupation that concerns both
the comparison with earlier survey years, but also the comparison of different interviews within the same
survey round, to the extent that they are implemented using different data collection modes. Longitudinal
surveys may attach a different weight to the loss of comparability than cross-sectional surveys (Cernat
and Saskaug, 2021). Response burden and attrition patterns may also have features that vary across
households with important characteristics of interest (e.g., income and opportunity cost of time, literacy).
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With all the promise, the paper identified several open questions that need to be addressed to better
assess the potential, limitations, and optimal features of a survey system that complements in-person
surveys with phone-based data collection. Rigorous survey methods research will have to provide the
basis to inform several of these open questions and trade-offs, but one should be realistic and pragmatic
in acknowledging that pending conclusive evidence from methodological studies, survey design choices
will have to be made based on incomplete evidence, and informed choices made based on reasonable
priors, accumulated experience, and the effective boundaries provided by available human, financial and
technical resources.
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Appendix |: Recent agricultural and rural phone survey experience in

low-income settings

This paper draws on the experiences of the following phone survey efforts which were implemented in
rural areas, with some focused explicitly on agriculture, in addition to the survey experiments, previous
phone surveys on climate and disaster, and review papers discussed in Section 2.2:

- World Bank High Frequency Phone Surveys (HFPS): The World Bank has supported phone surveys
in 83 countries to monitor the impacts of COVID-19 on households and individuals.* We draw
most heavily on experience of the seven HFPS survey programs supported by the LSMS team,
including those in Burkina Faso, Ethiopia, Malawi, Mali, Nigeria, Tanzania, and Uganda (Living
Standards Measurement Study, 2022). These surveys are built on the nationally-representative,
longitudinal LSMS-ISA program in those countries, with data collected on roughly a monthly basis
for an initial period of 12 months and subsequently extended. The CATI surveys included
guestions aimed at measuring and understanding the effects of the pandemic on households’
agricultural activities, among other topics. Sample sizes range between approximately 1,700 —
3,300 households per country.

- RECOVR survey: Innovation for Poverty Action (IPA) launched their RECOVR phone-based survey
in 2020, with up to three rounds implemented in Burkina Faso, Colombia, Coéte d’lvoire, Ghana,
Mexico, the Philippines, Rwanda, Sierra Leone, Uganda and Zambia. The emphasis of the survey
was on the various impacts of COVID-19. Sampling was undertaken using RDD, with sample sizes
varying by country (for example, 1,300 respondents in Céte d’lvoire and Mexico, 1,600 in
Ghana).?

- World Food Programme’s mVAM Project: The World Food Programme has been conducting
phone surveys in its mobile Vulnerability Analysis and Mapping (mVAM) project, which aims to
monitor food security, nutrition, and food markets since 2013, with country coverage now up to
28 countries (World Food Programme, 2020). Data collection in the mVAM project includes, in
addition to phone calls, the use of SMS and IVR approaches.

- Young Lives: The Young Lives at Work program adapted to the COVID-19 pandemic by conducting
a five-round phone survey in Ethiopia, India, Peru, and Vietnam from 2020-2021, with a potential
face-to-face follow-up survey planned for 2023. The questionnaires included, among other topics,
guestions aimed at measuring the impact of the pandemic on food security and consumption
(Young Lives, 2022).

- International Food Policy Research Institute (IFPRI) phone surveys: IFPRI has conducted phone
surveys in several locations, covering topics like food security (Hirvonen et al., 2021a), gender and
agricultural extensions (Alvi et al., 2021), and value chains (Hirvonen et al., 2021b; Minten et al.,
2020). In Addis Ababa, Ethiopia, for example, four rounds of a phone survey were conducted in
2020 building off of a previous in-person survey as part of a randomized controlled trial, with a

1 The information is accurate at the time of writing. Visit the COVID-19 Household Monitoring Dashboard for up-
to-date information on the number of surveys supported and harmonized indicators:
https://www.worldbank.org/en/data/interactive/2020/11/11/covid-19-high-frequency-monitoring-dashboard.
15 For more on IPA’s RECOVR Survey, visit: https://www.poverty-action.org/recovr/recovr-survey.
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sample of approximately 600 households, focused primarily on food and nutrition (Hirvonen et
al., 2021a).

- Listening to Africa/LAC: The World Bank’s Listening to Africa and Listening to Latin America and
the Caribbean (LAC) initiatives utilize mobile phones to regularly collect data on living conditions,
with phone calls following initial in-person surveys (Ballivian et al., 2015; Dabalen et al., 2016).
Listening to Africa, which used a CATI approach, was implemented in Madagascar, Malawi,
Senegal, Tanzania, Togo, and Mali, with sample sizes of approximately 1,500 to 2,000 urban and
rural households in each country (with the exception of Mali, which interviewed 500 adult
respondents).® Listening to LAC was piloted in Peru and Honduras on 1,500 households each, and
included CATI, SMS and IVR approaches.

- World Bank’s Gender Innovation Lab survey: The World Bank’s Gender Innovation Lab conducted
a phone survey of women in agricultural households in Western Uganda (August-September
2020), as part of an ongoing study on land titling. The sample was made up of 1,289 households,
with 89% of respondents being women farmers. The survey collected data on agriculture, as well
as COVID-19-related shocks (Sharma et al., 2021).

- Georgia Survey of Agricultural Holdings: This quarterly FAO AGRISurvey-supported quarterly
survey focuses on agricultural production among family farms and commercial holdings. In
response to COVID-19 related restrictions on in-person interviewing, the survey of family farms
was converted to a CATI phone survey. The survey of commercial farms is done through the
internet (50x2030 Initiative, 2020; FAO, 2018).

16 For more on Listening to Africa, visit https://www.worldbank.org/en/programs/listening-to-africa#1.
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