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Abstract

In the Pacific, multitopic household surveys have histor-
ically gathered expenditure data using open form diaries
completed on paper. This methodology is costly to gov-
ernments, is burdensome for respondents, and takes
substantial time to process the results. Noncompliance
and partial compliance in diary keeping can artificially
inflate poverty measures, biasing economic statistics. This
paper reports findings from an experiment in the Mar-
shall Islands comparing the cost and accuracy of several
collection methodologies. Variable costs for the status quo

diary survey design are between 2.8 and 4.4 times more
expensive than a single-visit seven-day recall survey, with
the tablet-based diary being even more costly. The highly
monitored diaries give similar results to recall but at much
greater cost; the status quo yields data of worse quality as
effective completion rates with low monitored diaries are
only two-thirds the completion rates of recall-based options.
Finally, the paper discusses the implementation challenges
associated with the different methods in a capacity-con-
strained environment.
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1. Introduction

In much of the world, data from multitopic household surveys, like the Household Income and Expenditure
Surveys (HIES), serve multiple purposes, including poverty and food security monitoring, updating the CPI basket,
and as an input to National Account calculations. Given their length and complexity, these surveys are very costly to
field, particularly in the Pacific Islands, which are characterized by sparse populations and high transportation costs.
Recent HIES had per completed household costs ranging from almost US$700 in Solomon Islands to US$4,000 per
household in Papua New Guinea (PNG). Even in less challenging environments, such as the smaller atoll countries,
costs were up to US$800 per surveyed household. These high costs were driven mainly by the need for interviewers
to remain in villages for 3 weeks to oversee 14-day diaries for consumption data, and meant that HIES were fielded
only infrequently, with an average gap of nine years between each HIES in the region. These gaps, coupled with the
time required to clean and process diary data, limited the usefulness of data from these surveys for program

monitoring and policy making.

The method of collection also has implications for data quality. Diary-keeping surveys are burdensome for
respondents, potentially leading to bias from diary fatigue. Noncompliance and partial compliance due to fatigue
complicates analyses because it is not possible to separate households with genuinely low consumption from those
who either stop keeping the diary or who revert to an informal recall survey when interviewers revisit. For example,
the 2009/10 PNG HIES saw the number of transactions listed in the diaries decline by 3.4 percent per day, on average,
over the 14-day reporting period. This fatigue caused a decline in apparent consumption that produced a concomitant
rise in apparent poverty; if only the first seven days of diary records are used, the headcount poverty rate in PNG in
2009/10 would have been 41 percent versus 47 percent if only the second seven days are used (Gibson, 2013). Even
when no ambiguity exists, such as those cases in which no consumption is recorded for several days, the household

must be dropped from the data set, a costly loss in a region with high data collection costs.

In light of these issues, this paper provides a report on a survey experiment carried out in 2018 in the Republic
of the Marshall Islands designed to understand the cost and data quality implications around the choice of survey

mode (paper or electronic) and the methodology used for collecting consumption and expenditure data through a



household survey. The survey fieldwork was carried out by staff of the Economic Policy, Planning and Statistics
Office (EPPSO) of the Government of the Marshall Islands, with design and analysis of the experiment done by the
Pacific Community (SPC) and the World Bank. The experiment was designed to provide evidence to aid development
of more cost-effective and reliable survey approaches in the Pacific, but the lessons learned are applicable generally
to contexts with limited capacity and high per-survey costs. Additionally, while the recent survey methodology
literature from both developed and developing countries has generally concluded recall data collection to be more
effective than traditional diaries (Zezza et al, 2017; FAO and The World Bank, 2018), it is not clear how these results
translate to Pacific Island countries, where much consumption is characterized by bulk purchases of imported goods

and continuous harvesting of fish, fruit, and tubers.

The experiment has five arms, each fielded within the same enumeration areas at the same time, which
included different combinations of paper or electronic survey mode, high and low supervision, diary and recall,
representing the common choices facing NSOs in the Pacific and globally. Interviews were conducted by interviewers
from EPPSO as to replicate real-world conditions and implementation challenges. Though the choice of diary versus
recall has implications on sampling design, with recall surveys requiring less time in each location, and therefore
being more conducive to smaller cluster sizes leading to lower design effects and higher precision for a given sample
size, the focus of this paper is mainly on non-sampling error. Following the Weisberg (2005) framework on total
survey error, we consider non-sampling error in respondent selection and accuracy issues, as well as the vulnerability

to administration issues of five treatment arms.

The remainder of the paper is as follows: Section 2 briefly reviews related literature and previous evidence
from the Pacific, Section 3 describes the design of the experiment, and Section 4 presents results on ease of
implementation, data quality, and cost. Section 5 concludes with discussion, recommendations for future data

collection, and areas for further research.

2. Literature review and local context

2.1. Literature review



While recall data asks respondents to remember, diaries are in principle collected in real time, and therefore,
absent recall error, a well-implemented diary should provide more accurate results and better granularity than recall
data. The field of survey methodology has generated many studies that examine the conditions under which recall
error impacts data quality; see Sudman and Bradburn (1974) and Dex (1995) for summaries of this literature. Recall
error stems from three main sources: heaping, telescoping, and omission. Heaping describes the rounding of values
to even numbers, such as estimating total purchases as 5 kg instead of 4.8 kg or 5.2 kg. While our experimental data
are likely subject to some degree of heaping, we will not examine it in detail here as market purchases are often
naturally heaped: $2 worth of coconuts or 1 kg of rice. In addition, all arms would be subject to approximately the
same level of heaping. Telescoping describes inaccurately dating relevant actions, either placing distant events more
recently (forward telescoping) or pushing recent events further back in time (backward telescoping). Both types of
error can impact the expenditure measure since items would be inaccurately included or excluded from the recall
period. To evaluate the potential impact of telescoping, our experiment was intended to include both bounded (two-
visit) and unbounded (one-visit) recall periods because bounding has been found to decrease telescoping and increase
accuracy (Loftus and Marburger, 1983); however, implementation error for the two-visit recall precluded a proper

test of bounding effects.

The third source of error, omission, refers to excluding relevant events that took place. Omission error in
expenditure data could occur because respondents forget certain transactions when asked to remember over the recall
period. For example, Scott and Amenuvegbe (1991) find average daily expenditures reported by survey respondents
in Ghana fell by almost 3 percent for every day added to the recall period, with the greatest decline for the more
frequently purchased items; this pattern is dubbed “progressive amnesia” by Deaton (1997). However, omission could
also occur with diary data collection, if respondents do not enter all relevant transactions into the diary, due to either
forgetting or because they find the burden of compliance too high. Relatedly, Schiindeln (2018) finds a succession of
up to 10 visits to a household within a month, to create a monthly measure of consumption as the sum of a series of

3-day recalls, leads to monotonically declining compliance with each successive visit. This pattern of concentrated



revisits is similar to what occurs with a highly monitored diary, and so a pattern of declining compliance with diary

surveys may also occur.

Whether omission error is higher in recall or diary data collection and how supervision affects omission error
are central questions for making cost-effective methodology decisions. In their review of the literature, Eisenhower
et al. (1991) concluded that short recall periods were more impacted by telescoping than by recall error, but that
telescoping was more likely for larger expenses while smaller items, in particular food and other routine purchases,
are more likely to be omitted. Likewise, Friedman et al. (2017) found in Tanzania a 7-day food recall overstated the
value of consumption, conditional on incidence, by more than for a 14-day recall, which is consistent with forward
telescoping and the misdated consumption being amortized over a longer period, and, hence, averaging to a smaller
error, with 14-day recall. For both periods, the incidence of consumption for most food groups was understated,
compared to the benchmark, and incidence errors and value errors approximately cancelled out for the 7-day recall

survey, while incidence errors outweighed value errors for the 14-day recall.

Specifically related to food data collection, there is growing evidence to support recall approaches over the
diary method. In their introduction to a special issue of Food Policy on the current international best practices for
food data collection, Zezza et al. (2017) review the literature from both developed and developing countries and
conclude, “recall surveys tend to return higher consumption values (whether in monetary or caloric terms) than
diaries.” This conclusion draws from evidence ranging from Niger, one of the world’s poorest countries where
Backiny-Yetna et al. (2017) found per capita consumption from a 7-day diary was 28 percent lower than what was
found with a 7-day recall, to Canada, where Brzozowski et al. (2017) found shortcomings in both diary and recall
measures. While Beegle et al. (2012) found a 7-day recall module gave food and total consumption expenditure in
Tanzania that most closely matched the gold-standard of a highly supervised individual diary, compared to the
performance of six other alternative designs, including frequent and infrequently monitored household-level diaries,
the subsequent analysis of the same survey experiment in Friedman et al. (2017) suggests this is due to happenstance
of off-setting errors; negative errors in incidence multiplied by positive errors in value. Bee et al. (2017) reviewed

recall and diary data collection as background to updating the Consumption Expenditure Survey, which is the main



source of microdata on consumption for the United States, and concluded that recall provided higher and more
accurate measures of consumption across all major categories, and that “using diary data to assess inequality trends
and other distributional outcomes is likely to lead to biased and misleading results.” Guidelines prepared by the Inter-
Agency and Expert Group on Food Security, Agricultural and Rural Statistics (FAO and World Bank, 2018) for
collecting food data in consumption and expenditure surveys in low- and middle-income countries also recommended
food consumption data be collected via 7-day recall but called for further research in methods to estimate consumption
of food away from home (FAFH), which refers to consumption of food that is both acquired and consumed away
from the dwelling, such as in a restaurant, at a school feeding program, or non-alcoholic beverages and snacks

consumed at the workplace.

2.2. Prior evidence from the region

Historically, HIES carried out in the Pacific region prior to the current experiment gathered expenditure data
using open form diaries completed on paper. As such, evidence from the region mainly deals with the shortcomings
of diary collections. Clear evidence of diary fatigue comes from the 2009/10 PNG HIES, which had a 14-day
recording period, with interviewers living in each village for three weeks to check on the diary-keeping households
approximately every second day. The diary-keeping was staggered, both over the months of the year and the days of
the week. Across the 3,800 households who provided diary data, from a target of 4,100, a total of 37,000 transactions
were recorded on the first day of diary-keeping or 10 per household; these covered all forms of acquisition, such as
purchases or self-production. However, by day 14 of diary-keeping, the total transactions were down to 23,000, or
just six transactions per household per day (Figure 1). There was no ‘bundling’ into fewer, larger, transactions; for
example, by reporting a composite category like “groceries” rather than individual items, and in fact the value of the
average transaction fell slightly, from K4.60 to K4.00. Consequently, the 3.4 percent average daily decline in the
transaction count converts into a decline in the value of daily transactions of 4.4 percent per day. With consumption
apparently declining over time, households look poorer, the longer they are observed; the headcount poverty rate
using just the second week of diary data is 47 percent, compared to 41 percent with just the first week of data (Gibson,

2013). Similar though less dramatic patterns have been found across other HIES in the Pacific. Sharp (2018) found



the number of food transactions recorded in diaries declines by a median of 10 percent between week 1 and week 2

for a series of HIES in the Pacific (Figure 2).

Food consumption data have also historically been collected in the Pacific without a specific module
dedicated to consumption of FAFH or prepared food away from the dwelling. While reliable statistics on the share
of consumption spent on FAFH are not yet available, the survey literature has shown substantial shares were common
in both developed and developing country contexts and that these amounts were increasing with income (Claro et al,
2014, Smith et al, 2014, Farfan et al, 2017, De Brauw and Herskowitz, 2021, among others). Despite the importance
of FAFH to an accurate understanding of health and financial well-being, a global review of questionnaires by Smith
et al (2014) to assess the adequacy of FAFH measures found only 42 percent of surveys met the reliability criteria

defined by the authors and nearly 25 percent of countries used only one question to capture all meals for all members.

Another important feature of diaries is that they capture the amount of food and non-food items acquired
during the collection period but cannot directly measure consumption. Instead, diaries indirectly derive consumption

as a residual from the following components:

Purchases
+  Own-production
+  Gifts received
- Sales
- Gifts given
- Net stock increases

= Consumption.

As a result of this indirect approach, interviewers must attempt to measure opening and closing food stocks because
solely using acquisitions-based diaries may either understate the food available, and by extension the value of food
consumption, if the household consumes from existing stocks or else overstate if acquisitions during the diary-
keeping period go into ending stocks. The impact of stocks is particularly relevant for the Pacific, which features
non-seasonal agriculture, bulky root crops, high transactions costs of going to markets and gardens, and irregular
shipments to remote locations, which results in considerable in-home storage and hidden consumption from stocks

(Gibson and Kim, 2012). However, measures that require looking into pantries, storerooms, and refrigerators are



highly intrusive, and when overlaid with already declining compliance from the effort spent on the diaries, this means
that ending stocks are likely to be poorly measured compared to starting stocks. Consequently, even though
agriculture in the Pacific is largely non-seasonal, and surveys are staggered over all months of the year, so there
should be no net destocking, on average, the stock measurement approach provides a — likely erroneous — net
contribution to apparent food availability. For example, the 2009/10 PNG HIES measured stocks of over 100 items,
and apparent destocking added 6 percent to the value of food consumption and including the apparent consumption
contribution from net destocking caused the headcount poverty rate to drop by four percentage points (Gibson, 2013).
Likewise, in the 2012/13 HIES for the Solomon Islands, the calorie totals that included stock measurements were 6

percent higher, on average, with apparent net destocking adding 170 calories per person per day.

3. Experimental design

3.1. Survey design

The content of the surveys used in the experiment mimicked those of a standard HIES survey and included
questions on household composition, member demographic and employment information, dwelling characteristics,
etc., in addition to consumption and expenditure information. The consumption and expenditure information was
collected differently across the treatment arms and included variation on recall method (diary vs recall), supervision

level (high vs low), and mode of implementation (electronic vs paper). The five survey design arms were:

1. Arm 1: 14-day household-level diary, highly monitored (with interviewer visits every two days), with
transactions recorded with pen and paper (PAPI), and coding and data entry by EPPSO after the field work
was completed,

2. Arm 2: 14-day household-level diary, less monitored (with interviewer visits after each week), with
transactions recorded with pen and paper (PAPI), and coding and data entry by EPPSO after the field work
was completed,

3. Arm 3: 14-day household-level diary, highly monitored (with interviewer visits every two days), with
transactions transcribed onto tablets using Computer Assisted Personal Interviewing (CAPI) software during
each interviewer visit,

4. Arm 4: 7-day single-visit recall, using a list of 102 food products and 20 non-food groups, with data entered
on tablets using CAPI during the interview,

5. Arm 5: 7-day two-visit recall, with an initial visit made to the household to indicate the start of the recall
period (and to gather other data), using a recall list of 102 food products and 20 non-food groups, with data
entered on tablets using CAPI during the interview.



Some combination of arms 1 and 2 reflects the status quo for HIES in the Pacific; statistics offices may intend to use
highly monitored diaries but without strict supervision and a generous budget for labor and travel for interviewer
revisits, the survey can degrade into low monitored diaries, which may further devolve into a pseudo-recall survey.
The experiment arms 1, 2 and 3 also included a section that collected food items in stocks and individual FAFH
consumption on a daily basis over the 14-day diary period which was not included in the standard historic HIES

methodology.

For the recall arms, Arms 4 and 5, expenses were collected via recall, with a 7-day recall period for food, an
individually administered 7-day recall on FAFH consumption, and 7-day recall for other consumable items that are
typically collected in diaries. Depending on the type of expense, the same 7-day, 1-month 3-month and 12-month
recall period as the diary arms was used for non-food consumption, such as utilities, transportation, health, education,
communication, and recreation. Imputed rent and the use value of durables were calculated from information
collected in an identical fashion across all five arms. All common individual, dwelling characteristics and non-food
consumption were collected using the same questionnaire, which was administered via face-to-face interview with

the responses entered directly into a tablet-based Survey Solutions (World Bank, 2018) data entry platform.

3.2. Sample design and weighting

The sample design for the experiment included stratification by geography and by treatment arm. The geographic
stratification divided the country into three areas (Majuro — the capital, and largest urban area; Ebeye — the next
largest urban area, based in the Kwajalein atoll; and the rural outer islands), targeting the most populous areas of the
country rather than generating nationally representative estimates. In Majuro and Kwajalein, the primary sampling
units were census enumeration areas (EA) selected randomly with probability proportional to size from the universe
of EAs with more than 80 households at the time of the 2011 census. In outer atolls the most populated EAs of
Ailinglaplap, Namdrick, Jaluit, and Wotje were selected. A listing operation was carried out in each selected EA prior
to survey fieldwork, and households were randomly selected and randomly allocated to interviewers and survey arms.
The final design selected four urban EAs in both Majuro and Ebeye, as well as four EAs on the outer islands. Within

EAs, households were randomly selected.



The sample size varied based on the treatment strata. Due to the time requirements of the two highly
monitored diary arms (arm 1 — PAPI and arm 3 — CAPI), the targeted sample size was only 6 households per cluster
per round. For the other three arms, which are much less demanding of interviewer and respondent time, the target
was 18 households per cluster per round. The combination of three geographic strata, four survey rounds, and
workloads of 6 or 18 households per interviewer per round should have yielded sample sizes of 72 for the two highly

monitored diary arms and 216 for each of the other three arms of the experiment for a total sample size of 792.

Three types of weighting schemes were considered in the analysis. First, since probability proportional to
size selection in the first stage followed by the selection of a constant number of households within an EA yields
approximately self-weighting results at the stratum level, analysis was done first using no compensatory weights.
Then probability weights were calculated to account for discrepancies between the frame and listing EA populations,
non-response within EAs, and a calibration to known stratum-level populations totals, which is the most common
approach to weighting in developing country contexts. A third set of weights was also calculated using more complex
re-weighting procedures which aligned household size, literacy status of household head, sex of head, years of
education for head, employment categories for the head, imputed dwelling rent, and the use value of household
durable goods to the mean across the five experimental arms. The latter two categories are components of the
consumption aggregate that are drawn from questions collected identically across the five treatment arms. This
reweighting approach is an attempt to remove the impact of wealth effects in response rates in treatment arms rather

than to generate representative estimates of the true population.

3.3. Fieldwork

The fieldwork was conducted by EPPSO between July and October 2018, in four three-week rounds, with
one week of rest and travel between each round. There was one survey team per area, and teams consisted of one
supervisor and five interviewers. All five treatment arms were fielded in the same area at the same time, and
interviewers rotated between treatment arms across the rounds of fieldwork such that each interviewer implemented
four of the five survey modules. The target sample for each arm of the experiment was based on the feasible workload

for interviewers; for highly monitored diary surveys, involving seven visits to each household, an interviewer could
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only complete six households in the 21-day cycle, while for the low monitored diaries and for the recall modules a

single interviewer could cover 18 households. The fieldwork schedules are shown in Table 1 in the appendix.

4. Results

4.1. Implementation challenges

During implementation, the teams encountered several difficulties in implementing the experiment as designed.
Households that initially refused were replaced randomly from a list of replacements, though in some cases there
were not enough replacement households available, and therefore some combinations of arm-location do not have
the targeted number of observations. In addition, there were a few households which, due to interviewer or supervisor

error, were selected but not from the replacement list, leading to Arm 1 exceeding the target sample (Table 2).

Beyond standard issues of participation, there were errors in how the consumption data was collected. The section
below discusses completion rates at the item and survey level, but there were major issues specifically with the
implementation of the two-visit recall arm. The design instructed interviewers to visit the household one week before
the consumption data was to be collected to let the respondents know that they would be returning to ask about the
intervening period. The actual period between visits, however, varied. Visit 2 was 8 days after visit 1 for 53 percent
of households, 9 or more days after for 14 percent of households, and 7 or fewer days after for 33 percent of
households. Additionally, the questionnaire for the two-visit recall arm asked about consumption in the last 7-days
rather than consumption since the last visit of the enumerator, which renders the bounding ineffectual. Therefore, this
experiment arm does not properly test bounded recall, though it does highlight the challenge of correct

implementation in a limited-capacity setting.

Finally, feedback from the interviewers suggested they struggled to complete their workload for highly monitored
diaries while they had ample free time during the survey rounds when they were allocated to the recall modules. This
finding is significant to the evaluation of the methods because often HIES take advantage of interviewer presence
particularly in rural areas to collect additional information, such as prices, facility surveys, water testing, etc. Having
more time to collect this auxiliary information boosts the analytical power of the data collection and enables new
types of analysis without increasing costs.
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4.2. Response rates

Bias in results can come from both unit and item non-response. Unit non-response refers to entire units of
observation, in this case households, that do not participate in the survey either due to failure to contact or refusal to
participate. The expected sample size for the two highly monitored diary arms was 72 households, with 216
households expected for each of the other three arms of the experiment. However, the achieved sample size,
replacement rate, and effective sample size varied widely. Arm 1, the highly monitored paper diary, had the highest
completion rate of its originally selected households, 86 percent, compared to the low monitored paper diary, which
had a completion rate of only 66 percent. Across all five methods, replacements ended up constituting a relatively
constant share between 17 and 20 percent of completed interviews. Depending on the characteristics of those refusals,

replacing can actually compound bias by substituting outlier non-respondents with median replacements.

Item non-response refers to missing information for individual questions or sections within a questionnaire. Of
the 716 interviewed households, over 11 percent reported no food consumption. This is especially common with low
monitored diaries, where 18 percent of respondents recorded no transactions for food consumption.? The highly
monitored CAPI diary had very low levels of missing consumption information at less than 2 percent, while the recall
methods had about 10 percent of surveys being unusable due to missing information. The two-visit recall and one-
visit recall methods, however, differed in that in one-visit recall, the consumption and non-consumption sections of
the questionnaire were collected at the same time, while in the two-visit recall, the household sections were collected
during the first visit, and then the interviewer returned about one week later to conduct the food consumption recall
interview. In one-visit recall, if a household refused to participate, it was replaced. In the two-visit recall, if a
household completed the main household questionnaire but refused to complete the consumption section when the
interviewer returned, it was not replaced and counted as non-response. Despite this possible vulnerability in the two-
visit recall method, however, substantial differences between completion and replacement rates were not observed,

and the incidence of incomplete questionnaires was similar.

2 This is a common feature of diary-keeping surveys. For example, the first Integrated Household Survey in Malawi was
administered to 13,000 households, and only 6,600 had complete expenditure information in the diaries (Beegle et al, 2012).
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The effective completion rate, or the number of completed and analyzable questionnaires as a share of the
initial targeted sample size, is just over two-thirds (68.5 percent) for low monitored diaries, compared to the other
four modules for which it ranges between 82 percent and 88 percent (Table 2). This finding has implications for
costing and analysis as the households without consumption data cannot be used for all the analyses. Re-weighting
of the remaining consumption data may mitigate some of the non-response bias, but only on observable characteristics

and only for those which have high quality auxiliary data available.
4.2 Balance between treatment arms

As described above, there are two main ways in which the choice of data collection method can impact later
analysis: participation and data quality. Different levels of participation based on the treatment arm can be seen if
households with low levels of education or households with high demands for their time declined to fill in the
expenditure diary, causing them to be dropped from the survey and therefore leading to differences in the population
between arms. To determine if we have different populations across treatment arms, we undertook a series of balance

tests, based on the same underlying population.

As a first check to understand if our samples for each arm were balanced, we compare basic demographic
variables between arms. Due to the refusals and incomplete surveys, the analyzable samples were not evenly
distributed across the arms by geography, and multivariate analysis shows the differences in demographic
characteristics by arm hold even when controlling for location. Across three basic demographic characteristics
between the five experimental arms (household size, percentage of households with female heads, and the age
composition of households), the average household size tends to be smaller for recall (arms 4 and 5) over diary
households, there were lower numbers of female headed households responding to the low monitored PAPI diary
(arm 2), and the recall surveys tended to have higher numbers of working age adults (age 15 — 59) compared to
those under 15 or 60 and older, but years of education of the household head were relatively consistent (Table 3).
As noted above, the underlying samples were not evenly distributed across the arms by geography, and this
inequality could be driving the results (Figure 3). Multivariate analysis, however, shows the above observations

hold even when we control for the location of the household.
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4.3. Number of items

In the absence of diary fatigue, the number of items and total expenditure should be relatively consistent
across diary days, allowing for some variation due to weekly shopping patterns. To prevent bias from these patterns,
the first day was staggered over days of the week. The two PAPI diaries, however, show considerable diary fatigue.
In the highly monitored diaries, the number of transactions listed in the diary declines from 8.3 on day 1 to 4.5 on
day 14, with small jumps on the last day of each diary-keeping week (Figure 4). With the low monitored diary, the
decline in the number of transactions was from 6.2 on day 1 to 3.0 on day 14. This finding was robust to controlling
for day of the week and for location using econometric analysis (Figure 5). Combining the data from the highly
monitored and low monitored diaries, the rate of decline was 3.4 percent fewer transactions recorded per day, the
same rate of diary fatigue seen in the 2009/10 PNG HIES (Figure 1), resulting in 35 percent fewer transactions

recorded, on average, in the low monitored diaries.

While the diary fatigue reduces measured household food acquisition, an off-setting error that raises apparent
food consumption comes from stock measurement. Of 270 diary-keeping households with analyzable results, 236
reported starting food stocks but only 211 reported ending food stocks. Moreover, of those reporting food stocks at
both the start and end, twice as many reported larger starting food stocks than ending food stocks. The combination
of these two patterns sees apparent destocking of food being equivalent to about 4 percent of total expenditure (Figure
6). For the low monitored diary, apparent destocking contributes almost 400 calories per person per day, while it
contributes about 200 calories per person per day for the highly monitored diary (and about 130 calories per person
per day for the CAPI diary). As noted above, there is no reason to expect net destocking in these non-seasonal
environments and the most plausible explanation for these patterns is that cooperation with the measurement of food
stocks is much lower at the end of the 14 days of diary-keeping than it was at the start, making it appear that there
has been a net destocking. This issue does not affect recall modules, which directly ask about food consumed, rather
than needing to indirectly derive food consumption from a complete accounting of inflows (acquisitions) and outflows
into the household (where net destocking counts as an inflow). Also, even though the net destocking is offsetting to

underreporting of transactions, it is distortionary. For example, in a case in which a household purchases one loaf of
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bread each day but does not complete the diary for 7 days, it would appear that the household consumed only 7
loaves of bread during the 14 days instead of 14 loaves over the 14-day diary period. In the same way, if the household
purchases 10 kg of rice at the start of the diary period and does not report 4 kg of rice stocks at the end of the diary
period, it would appear the household consumed 10 kg of rice in the last 14 days instead of 6 kg. Incomplete diaries

and misreporting of stocks distorts spending and nutritional analysis.
4.4. Consumption

We calculated a per capita consumption estimate that included four components: food and frequent non-food
expenses (recorded in either diaries or reported by recall and annualizing from the 14-day or 7-day periods);
infrequent expenses that were only obtained by recall, over either 7-days, 1-month, 3-months or 12-months
(annualized); items such as alcohol and tobacco whose value of consumption was obtained from both diary and recall
(annualized); and imputed rents and the use value of durables. The latter were based on calculations and should not
vary by arm as the variables supporting the calculations are asked in identical ways for all households. Comparisons
for this section were done using weights which only adjusted for non-response at the cluster level as these weights

best represent what would be available to a typical analyst.

For food and frequent non-food, which is the most impacted by the variations in survey module design, the
low monitored diary yields average consumption values that are 72.5 percent of what the highly monitored diaries
yield and 68.0 percent of what single visit recall yields. The actual underestimate of food and frequent non-food
consumption when using low monitored diaries is likely even greater as the value of food consumption derived from
the diaries is inflated by upward bias from apparent destocking of food, particularly in the case of less monitoring
where unreported expenditure is partially offset by destocking. Therefore, in diary surveys where food stocks are not
being measured and food acquisition is used as a proxy for consumption, the likely understatement of actual
consumption when using low monitored diaries would be even greater. Total food and non-food consumption was
similar across the highly monitored diaries and the single visit recall, with values of $2,000 for the highly monitored
PAPI diary, $2,103 for the highly monitored CAPI diary, and $2,187 for the single visit recall. The problematic two-

visit recall had a total value of $1,699 and the low monitored PAPI diary had a value of $1,486.
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There was also substantial variation in the result calculated from data collected on imputed rent and durable
assets, despite being collected in an identical manner across the five arms. When standard household weights are
applied, data collected via the low monitored diary ($582) and the highly monitored CAPI diary ($449) were
significantly lower than data collected via the two recall methods ($738 and $642 for one-visit and two-visit recall
respectively), as well as lower than the highly monitored PAPI diary ($736) but the small sample size and resulting
wide confidence intervals for this arm mean the difference is not statistically significant (Figure 7). As there are no
differences in collection method for this component, these mode effects can most readily be interpreted as different
groups of respondents choosing to participate in the various arms. Intuitively, it could be expected that the highly
monitored CAPI diary would have a lower value than the PAPI version as the PAPI version requires higher literacy
levels than the CAPI diary. The low monitored diary similarly has fewer requirements because it is hypothesized that
respondents simply did not complete it. The explanation for the higher values for the recall arms is less intuitive but
could be interpreted as the differing opportunity costs of time. Since the recall sections are less time intensive,
wealthier respondents may have higher refusal rates for diary keeping but not have differential response rates to less-
wealthy households for a recall questionnaire, resulting in a composition effect of the responding sample by survey

method.

To separate the impact of the mode effects (differences in responses rates between PAPI and CAPI leading
to differences in the composition of respondents across survey arms) and questionnaire design effects (differences in
responses from the way the question was asked), we calculate a second set of weights which use raking (Deville et
al. 1993) to align a set of characteristics that we believe account for the differences in composition — average
household size, literacy of the household head, share of female headed households, years of education of the
household head, job category of the household head, and the calculated component of non-food consumption —
leaving all remaining differences attributable to questionnaire design effects (Table 4). Since for the purposes of this
experiment, we are concerned mainly with the comparisons between the arms rather than generalizing the results to
the population of the Marshall Islands, we choose to align the values of the parameters in each arm to the overall

averages across the five arms, even though those means are likely biased. This type of weighting would not be
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possible in analysis where the effect itself is being studied, rather than the relationship between treatment arms, unless
the value of the parameters in the overall populations were known. The raking methodology aligns more closely with
the literature of official statistics than economics with the overall objectives being similar to those of regression or
inverse-probability approaches, though raking does not require the linearity assumptions of the former and is more

friendly to multi-arm experiments than the latter.

The values generated using the raking weights show only slight differences for the highly monitored PAPI,
low monitored PAPI, and the two-visit recall, with less than a 5 percent change between the highest and lowest
weighted values (Figure 8). The raking weights have the largest impact on the one-visit recall, reducing the estimated
total per capita consumption from an unweighted value of $3,752 to a value of $3,495 with the raking weights, and
for the highly monitored CAPI diary, increasing the estimated average from $3,161 to $3,492. The reweighted values
for the one-visit recall and the highly monitored CAPI are then effectively identical, which indicates that once the
respondent composition is netted out of the analysis, there is no difference in the results between the highly monitored

CAPI diary and one-visit recall.
4.5. Food away from home

Food away from home represents an important component of food consumption contributing to around 17 percent
of total food expenditure. The share of FAFH in the nationally representative 2019 HIES for Marshall Islands, which
included an individually administered 7-day FAFH consumption recall module, was 20.5 percent of food expenditure
and 15.2 percent of dietary energy consumption, respectively (Troubat and Sharp, 2021). The experiment found a
substantial impact of survey design on the total FAFH consumption. While average per person per day consumption
of FAFH of the high-monitored CAPI arm and one-visit 7-day FAFH consumption arm were comparable, values
were markedly lower for the paper collection diary modes, with mean of FAFH recorded in the low-monitored paper
diary arm two-thirds of that recorded in high-monitored CAPI arm (Figure 9). Due to the high variation and small

sample sizes, however, these differences were not statistically significant, highlighting the need for further research.

4.6. Poverty measurement
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Finally, we consider the implications of these measurement differences for poverty analysis using both
national and international poverty lines. For the national line, we constructed a relative poverty line set as half the
median real per capita consumption where real consumption uses spatial deflation based on a Fisher price index.
These findings largely mirror those from per capita consumption. Using standard population weights, the highest
poverty rate, 37.1 percent, is found with the low monitored diary, while there are similar rates (5.2 percent, 6.6
percent, and 8.1° percent) for the highly monitored PAPI diary, the highly monitored CAPI diary, and the one-visit
recall, respectively (Figure 10). Perhaps more worrying, the different survey designs given differing profiles of the
poor, which could then lead to erroneous policy conclusions based on the data. While all five methods show higher
poverty in rural areas compared to the urban centers of Majuro and Kwajalein, the low monitored PAPI method and
the two-visit recall show comparatively high poverty in Kwajalein, while the remaining three methods show low
poverty levels in both Majuro and Kwajalein (Figure 11). The profiles of the poor are also distorted by survey design
and differing response rates. For the highly monitored PAPI and the low monitored PAPI, there is no difference in
the head’s education between the poor and non-poor households, but the other three methods show significantly more
education for non-poor heads. The low monitored PAPI diary shows the lowest poverty headcount for those
households in which the head works in agriculture, while the one-visit recall shows the opposite (Figure 12). As the
data from HIES surveys is an essential national policy making tool, distortions based on data collection method can
lead to erroneous policy conclusions and misdirected or inefficient allocation of limited resources. With regard to the
international extreme poverty line (IPL) of $1.90 per day, using the low monitored diary generates an IPL headcount
rate of 8.9 percent, on-par with Vanuatu, one of the poorest countries in the region, compared with an IPL headcount

rate of 4.2 percent with the highly monitored CAPI diary, on par with Fiji, one of the richest countries in the region.
4.7. Cost

As demonstrated above, both the highly monitored CAPI and the one-visit recall can generate high quality
consumption data, and therefore the choice between the methods can be informed by the implementation costs. We

calculated the cost of fielding each type of method in two ways. The first was based on what the survey budget would

3 The basic needs poverty rate is 7.2 percent based on the 2019 household income and expenditure survey (World Bank, 2022).
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be if the survey had exclusively used one method. The costs are calculated separately for rural and urban sectors
because rural EAs had higher transport and labor costs, partly due to the need to send urban interviewers out to rural
areas given that suitable personnel are hard to recruit from rural areas (Table 5). Survey costs in the Marshall Islands
are high, partly due to the need for air fares and boat travel for outer atolls, and so to provide a more transferrable
estimate of relative costs that may apply in other contexts, we also calculated a more stylized budget based on variable
labor costs, per-visit travel costs, printing, coding and data entry (Table 6). The two approaches yielded relative cost
ratios that are similar, with highly monitored diaries costing almost five times as much as a one-visit recall (with
ratios of 4.2 in urban areas and 5.2 in rural areas, as rural revisits are more costly in terms of time and transport). If
highly monitored diaries are combined with CAPI, costs are even higher, as tablets cost more than paper forms and
also due to a higher time demand on interviewers. The low monitored diaries are at least twice as expensive as a one-
visit recall, while a two-visit recall survey would be about 30 percent more costly than a one-visit survey. These cost
estimates are all based on the completed households (#=716) rather than the households with analyzable data (n=632)
because it is not until all the costs have been borne that we typically know whether the records for a household are
usable or not (and they may be usable for some purposes that do not involve consumption measurement and poverty

analysis).

In our experiment the status quo diary-keeping surveys have total costs that range from US$1,160 to
US$3,020 per household in the rural sector (and $550 to $1,220 in urban areas). The range reflects whether revisit
frequency was every two days or every week, which affects labor and travel costs. The costs were even higher with
the CAPI diary, because of interviewer time to transcribe transactions from paper diaries into tablets. In contrast,
single-visit recall has a total cost of US$580 per household in the rural sector and $290 in the urban sector. The high
costs as compared to surveys conducted in other contexts partly reflect issues with surveying in small, scattered, atolls
and so we also have variable cost estimates that should be more transferrable across settings; these suggest status quo
diary surveys are between 2.8 and 4.4 times as expensive as for a one-visit 7-day recall survey, and if these diaries
used CAPI (with interviewer transcription) the cost would be five-times higher. Although the setting is very different,

these cost ratios are similar to results from Tanzania (Beegle et al, 2012) which estimated a household diary with
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interviewer visits every two days for 14 days is 4.4 times as expensive as a single-visit recall survey and if the diary-

checking visits are only once per week the diary is from 2.8 to 3.3 times as expensive as the single visit recall survey.

Despite the extra cost of the diary-keeping surveys, they yield data that are, overall, of worse quality. The
effective completion rate with low monitored diaries is only two-thirds and apparent consumption is significantly
lower (and poverty higher) compared to all other modules. The highly monitored diaries give similar results to using

recall, but at much greater cost.

5. Conclusions

The objective of this research was to understand the implications of the choice of survey design — both mode and
consumption measurement methodology -- for poverty measurement in the Pacific Islands context. Our work is based
on a randomized 5-arm experiment implemented in partnership with EPPSO, the national statistics office in the
Marshall Islands, but the findings have wider implications for other small island and high data collection cost
contexts. In the Pacific, the early recommendations from this paper have already led to changes in methodology for

the 2019 rounds of HIES data collection in the Marshall Island, Kiribati, Vanuatu, and Wallis and Futuna.

The experiment demonstrated that response rates vary by arm, indicating the presence of mode effects. We
found this at the unit level, for example, female headed households were less likely to participate in the low monitored
diary and recall households had lower dependency ratios. Households that participated in the highly monitored PAPI
and recall results were also better off as measured by the imputed values of housing and durable goods. This finding
has two implications. First, the choice of method matters to respondent participation, which could either compound
or offset errors, and introduce bias during the questionnaire completion process. Awareness of the groups who are
less likely to participate in the survey can be integrated into training and supervision materials to decrease the impact
of this source of bias. Secondly, the impact of the survey design demonstrates that switching methodologies breaks
the poverty trend. Countries making this transition should either include a calibration experiment to understand the

impact or refrain from making direct comparisons across surveys of different design.
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Assuming respondent participation issues can be managed through improved training and supervision, the
findings from this paper indicate that recall data collection is the recommended method to collect consumption data
in the Pacific context. Using weights designed to compensate for differing respondents, the total per capita
consumption amounts were near identical using the highly monitored CAPI diary and the one-visit recall, though the
cost of the diary was nearly five times higher than recall. In addition, the experiment has clearly demonstrated
evidence of diary fatigue in both the high monitored and low monitored diaries, with a decrease of nearly 50 percent
in the number of transactions recorded on the first day compared to day 14 for the high monitored diaries, and an
even more dramatic reduction over time for the low monitored diaries. Zero recorded consumption data also occurred
nearly twice as often with paper diaries compared to recall methods. Data quality in diaries was further compromised
by apparent net destocking that was most likely due to diminished cooperation by day 14, which upwardly biases
consumption. While this offsets some of the error from diary fatigue, it is distortionary in terms of the basket and
relative shares of items consumed, which has implications for poverty line construction as well as other uses of HIES

data such as Consumer Price Index measurement and nutrition analysis.

Based on these findings, the 2019 round of HIES data collection in the Marshall Island, Kiribati and Vanuatu
used the 7-day recall method. Also based on the results of this experiment, FAFH was collected with an individually
administered module. The adoption of a dedicated FAFH module has increased the share of consumption away from
home in three of the four recently completed surveys in the Pacific, with the exception of in Vanuatu where FAFH
expenditure remained on-par with those surveys without a dedicated FAFH module (Figure 13; Sharp and Troubat,

2022).

The findings in this paper support those noted previously on the benefits of recall over diary data collection
for food items. This paper, however, makes an additional contribution to the literature in that the data was collected
by a national statistics office using their team of usual interviewers. In that way, the results are more typical of what
could be expected in a real world situation as opposed to an academic experiment with more tightly controlled data
quality protocols. In addition, these findings provide a basis for hope that regions like the Pacific, where some

countries are far away from meeting the 2030 poverty goals, could develop a much more effective poverty monitoring
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survey infrastructure based on more frequent and more timely data if they would move away from their tradition of

relying on diary-keeping surveys.
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Figures

Figure 1. Diary fatigue in the 2009/10 PNG HIES
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Figure 2. Average number of food transactions reported in diary week 1 versus diary week 2
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Figure 3: Percentage of households by location by arm
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Figure 4: Diary transactions by day and by arm
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Figure 5: Linear prediction for number of diary items (controlling for atoll and day of the week)
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Figure 6: Net destocking by item
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Figure 7. Components of consumption aggregate by collection
method (standard household weights)
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Figure 8. Components of consumption aggregate by collection
method (raking weights)
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Note: The figures above show the total expenditure by method of calculations (x-axis) across the five experimental arms (v-axis) using two
different weighting methods. Food and other frequently purchased expenditures — i.e. those captured with a diary in the diary-based arms
and with one-week recall in the recall arms — are presented in the first line labeled “diary/recall.” The second line labeled “recall”
include infrequent expenditures, such as clothing, education, holiday travel, etc. that is capture using 3-month or one-year recall periods
for both methods. The third line labeled “both” includes expenditures that can appear in both — such as over-the-counter medications and
cell phone credit — depending on the respondent. “Calculated” values are the actual or imputed rent of the respondent’s dwelling and the
use-value of durable goods, which are calculated in the same way from the same set of questions regardless of experimental arm. The

final line is the total of the four groupings.
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Figure 9: Mean consumption of food away from home (USD/capita/day using ranked weights for the confidence intervals) and share of
FAFH in total food consumption
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Figure 10: Poverty Rates by Experiment Arm (Poverty Line defines as half of median)
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Figure 11: Poverty headcount by location

0.6
0,
05 48.4% 46.7% 48.0%
44.7%
0.4 35.5%
32.7%
0.3
22.7%
0.2 16.0%
0.1 6.7%
25% 3.5% 40%4 3%
0.0%
0 - m
S £ & © £ @ © £ @ © £ w © £ w
> 2 35 > o 35 S 9 35 5 @ 5 S o 35
T 0O o« o .0 T ® T .® T .°
© © © © ©
= g = g = g = g = g
p4 p4 p4 4 N4
Highly monitored Low monitored 'Highly monitored One visit recall Two visit
PAPI PAPI CAPI recall

Source: Authors’ calculations

31

CAPI 2 visit recall



Figure 12: Poverty headcount by employment sector of household head
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Figure 13: Contribution of food consumption away from home to total food consumption expenditure (%)
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food consumption expenditure (%)

25

20.5

20

15.6

15

10

Micronesia, Fed. Solomon Islands Tuvalu (2015; no Samoa (2018; no Vanuatu (2019; 7- Kiribati (2019; 7- Wallis and Futuna Marshall klands
States (2013; no  (2012; no FAFH  FAFH module) FAFH module) day individual day individual (2019; 14-day (2019; 7-day
FAFH module) module) recall) recall) individual diary) individual recall)

Note: Red line denotes old method to the left (no FAFH module) and new method (with individual FAFH module) to the right
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Tables

Table 1: Fieldwork Schedule for Interviewers for the Different Arms of the Experiment

(A) Highly Monitored Diary (either PAPI or CAPI) With 7 Visits to Each Household
Day1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16 Day 17 Day 18 Day 19 Day 20 Day 21

Visit # 0 1 2 3 3 4 5 6 6 7 [ [
HH1{HH4|HH1[HH4|HH1 HH4[HH1| HH4 | HH1 | HH4 | HH1 HH4 | HH1 | HH4 Spare days to complete
Field work HH listinglHH 2[HH5|HH 2|HH 5| HH 2 | Rest [HH5|HH 2 [ HH5 [ HH2 [ HH5 [ HH2 | Rest | HH5 | HH2 | HH5 interviews / diary, if needed
HH3[HH6|HH3|[HH6|HH 3 HH6[HH3]| HH6 | HH3 | HH6 | HH 3 HH6 | HH3 | HH6 !
Daily activities
First contact X
HIES module X X X X
Day 0 food stock X X
Drop week 1 diary X X
Check week 1 diary X X X X X X
Pick up week 1 diary X X
Drop week 2 diary X X
Check week 2 diary X X X X X X
Pick up week 2 diary X X
Day 15 food stock X X
Diary data entered by EPPSO EPPSO
Daily data backup X X X X X X X X X X X X X
(B) Less Monitored Diary (PAPI only) With 3 Visits to Each Household
Day1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16 Day 17 Day 18 Day 19 Day 20 Day 21
Visit # 0 1 2 3
HH 1[HHS5|HH 9 |HH 13|HH 17 HH1|HHS5| HH9 |HH13|HH 17 HH1 | HH5 | HH9 |HH 13|HH 17
" ... |HH2|HH 6 HH 10HH 14/HH 18 HH2[HH6|HH10|HH 14|HH 18 HH2 | HH6 |HH 10|HH 14| HH 18
Field work HH listing] Rest Rest
HH 3 |HH 7 |HH 11HH 15| HH3[HH7|HH11|HH 15 HH3 | HH7 |HH11|HH 15
HH 4 |HH 8 |HH 12]HH 16| HH4 [HH8|HH 12|HH 16 HH4 | HH8 |HH 12| HH 16
Daily activities
First contact X
HIES module X X X X X
Day 0 food stock X X X X X
Drop week 1 diary X X X X X
Pick up week 1 diary X X X X X
Drop week 2 diary X X X X X
Pick up week 2 diary X X X X X
Day 15 food stock X X X X X
Diary data entered by EPPSO EPPSO
Daily data backup X X X X X X X X X X X X X X X
(C) Single Visit Recall (CAPI only)
Day1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16 Day 17 Day 18 Day 19 Day 20 Day 21
Visit # 1 [1 111 1 [ 1 1 1 [ \ \ \ \ \ \
. ... |HH1|HH3|HHS5|HH7[HHY HH 11)HH 13| HH 15[ HH 17 If required, finish off interviews for allocated work load
Field work HH listing Rest -
HH 2|HH 4| HH 6| HH 8 |HH 10 HH 12|HH 14| HH 16| HH 18 Help other team members to complete their allocated work load
Daily activities
First contact X
Complete interviews X X X X X X X X X
Daily data backup X X X X X X X X X
(D) Two Visit Recall (CAPI only)
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 Day 8 Day 9 Day 10 Day 11 Day 12 Day 13 Day 14 Day 15 Day 16 Day 17 Day 18 Day 19 Day 20 Day 21
Visit # 1 1 1 1 1 1 1 1 1
Field work HH1[HH3|HH5[HH7|HH9 Rest HH 11JHH 13[ HH 15[ HH 17
HH 2|(HH 4| HH 6| HH 8|HH 10| HH 12|HH 14| HH 16 HH 18
Visit # HH listing 2 2 2 2 2 2 2 2 2 2
" HH1| HH3 | HH5| HH7 | HH9 HH11|HH 13|HH 15| HH 17
Field work Rest
HH2| HH4 | HH6 | HH 8 | HH 10 HH 12| HH 14| HH 16| HH 18
Daily activities
First contact ‘ X
Complete HIES module ‘ X X X X X X X X X
Advise household that you will return X X X X X X X X X
Complete recall ‘ X X X X X X X X X
Daily data backup ‘ X X X X X X X X X X X X X X X
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Table 2. Description of Treatment Arms and Sample Sizes

Design Completion rate Replacement rate Partial interviews Effective completion ratg
Complete Complete Replace-
. mp . mp Replace- P Incomplete .
Workload | Target | interviews . | interviews Collected | ments as No Incomplete Effective
Arm |Description er sample from Completion from ments of sample share of | reported | for other |°° share of | Analyzable completion
P _pe P . Rate unknown P P collected | records
interviewer size original replace- size collected | food cons reason | . . rate
. . source . . interviews
selection ment list interviews

14-day diary, highly monitored
1 |(visits every 2 days), transactions 6 72 62 86.11% 12 1 75 17.33% 16 0 21.33% 59 81.94%
recorded using pen and paper
14-day diary, less monitored
2 |(visits each week), transactions 18 216 143 66.20% 33 3 181 19.89% 33 2 19.34% 148 68.52%
recorded using pen and paper
14-day diary, highly monitored
(visits every 2 days), data entered
by interviewer using CAPI during
each visit

7-day single visit recall, for list of
102 food groups and 20 non-food
groups, CAPI data entry during the
interview

7-day two-visit recall, using list of]
102 food groups and 20 non-food
groups, CAPI data entry during the
interviews

Total 792 571 128 8 716 82 9 634 80.05%

6 72 52 72.22% 12 0 64 18.75% 1 0 1.56% 63 87.50%

18 216 162 75.00% 35 2 199 18.59% 19 0 9.55% 180 83.33%

18 216 152 70.37% 36 2 197 19.29% 13 7 10.15% 184 85.19%
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Table 3: Differences in demographic characteristics by arm

household head characteristics household composition
years of

arm household size female head education share 0-14 share 15-60 share 60+
1 5.54 40.68 10.17 31.25 54.63 14.11
2 551 * 25.00 ** 10.75 29.19 58.22 12.59
3 5.73 30.16 10.62 31.22 60.08 8.69
4 459 ** 33.33 10.91 27.11 62.20 10.69
5 4.87 29.67 10.74 2524 * 64.47 ** 10.29
experiment

mean 5.15 32.26 10.75 27.99 60.84 11.17

Note: Indicates statistical difference from experiment mean (* 10%, ** 5%, *** 1%)

employment of household head

outside home-based retired or

arm agriculture  agriculture  unemployed or volunteer disabled study
1 15.25 28.81 10.17 33.90 11.86 0.00
2 6.76 40.54 541 40.54 6.76 0.00
3 7.94 49.21 3.17 31.75 7.94 0.00
4 12.78 48.89 7.22 20.00 10.00 1.11
5 15.38 34.07 11.54 24.18 13.19 1.65
experiment

mean 11.87 40.82 7.91 28.48 10.13 0.79

Pearson chi2(20) =43.2341 Pr=0.002

35



Table 4: Illustrating the impact of the raking weights for selected demographic variables

Unweighted sample Weighted sample
Arm 1 Arm?2 Arm3 Arm4 Arm 5 experimental Arm 1 Arm2 Arm3 Arm4 Arm 5 experimenta

mean 1 mean
Mear/SE  Mean/SE  Mean/SE  Mean/SE  Mean/SE ~ Mean/SE Mear/SE  Mean/SE  Mean/SE  Mean/SE  Mean/SE Mean/SE

Household size 5.54 5.51* 5.73 4,59 4.87 5.09 5.15 5.15 5.15 5.15 5.15 5.15
[0.366] 10.192] [0.384] 10.187] 10.200] [0.105] [0.355] 10.189] [0.357] [0.223] 10.218] [0.110]

Household head Female head 40.68 25.00 30.16 33.33 29.67 30.70 32.26 32.26 32.26 32.26 32.26 32.26
characteristics [6.450] [3.571] [5.829] [3.523] [3.395] [1.836] [6.138] [3.856] [5.937] [3.494] [3.475] [1.861]
Years of education 10.17 10.75 10.62 10.91 10.74 10.73 10.75 10.75 10.75 10.75 10.75 10.75
[0.379] [0.202] [0.354] [0.268] [0.237] [0.123] [0.370] [0.201] 10.370] [0.255] 10.239] [0.119]

Share 0-14" 31.25 29.19 31.22 27.11 25.24%* 27.86 29.75 26.14 30.22 27.94 25.90 27.99
[2.299] [1.661] [2.624] [1.636] [1.592] 0.008] [2.356] [1.613] [2.687] [1.601] [1.560] 0.809]

Household Share 15-60" 54.63* 5822 60.08 6220  64.47** 61.00 57.30 59.79 60.98 61.22 64.93 60.84
composition [2.951] [1.828] [3.093] [1.878] [1.805] 0.010] [2.948] [1.932] [3.221] [1.801] [1.751] [0.952]
Share 60+ 14.11 12.59 8.69 10.69 10.29 11.14 12.95 14.07 8.80 10.85 9.17 11.17
[2.909]  [1.627]  [2.262]  [1428]  [1.453] [0.008] [2.868]  [1.616]  [2.419]  [1350]  [L.341]  [0.775]

Agriculture 15.25 6.76 7.94 12.78 15.38%* 11.87 10.07 10.07 10.07 10.07 10.07 10.07
[4.721] [2.070] [3.433] [2.495] [2.682] [1.287] [3.952] [2.482] [3.822] [2.250] [2.237] [1.198]

Outside agriculture 28.81%*  40.54 4921 48.89%  34.07** 40.82 4235 4235 4235 4235 4235 4235
[5.947] [4.049] [6.349] [3.736] [3.523] [1.957] [6.488] [4.075] [6.275] [3.693] [3.673] [1.967]

Unemployed 10.17 5.41 3.17% 7.22 11.54 7.91 7.98 7.98 7.98 7.98 7.98 7.98
Employment of [3.969] [1.865] [2.227] [1.935] [2.375] [1.075] [3.558] [2.235] [3.442] [2.026] [2.014] [1.079]
household head Home based or volunteer ~ 33.90  40.54*** 31,75  20.00%**  24.18 28.48 28.93 28.93 28.93 28.93 28.93 28.93
[6.216] [4.049] [5.912] [2.990] [3.182] [1.797] [5.954] [3.740] [5.759] /3.389] [3.370] [1.805]

Retired or disabled"” 11.86 6.76* 7.94 10.00 13.19 10.13 10.67 10.67 10.67 9.91 9.57 10.30
[4.246] [2.070] [3.433] [2.242] [2.515] [1.201] [4.054] [2.546] [3.921] [2.234] [2.187] [1.210]

Study™” 0.00 0.00 0.00 1.11 1.65 0.79 0.00 0.00 0.00 0.76 1.10 0.37
0.000] 0.000] 10.000] 10.783] 10.946] 0.353] 10.000] 0.000] 10.000] 0.648] 10.775] 10.242]

N 59 148 63 180 182 6327 59 148 63 180 182 632

The value displayed for t-tests are the differences between the unweighted mean and the weighted mean for each arm.
*xk %% and * indicate significance at the 1, 5, and 10 percent critical level.

(1) Not used to rake the weights

(2) Two outliers removed
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Table 5: Stylized Budget for Variable Costs for Each Survey Module

HH per Round Ratio to
Arm Survey Type  Target Actual  nVisits Hours/HH Labor Travel Printing Coding Entry Total Cost Arm 4
1 7-visit 14-day diary, PAPI 18 19 133 5 50 35 5 10 10 110 4.4
2 3-visit 14-day diary, PAPI 54 45 135 3 30 15 5 10 10 70 2.8
3 7-visit 14-day diary, CAPI 18 16 112 8 80 35 0 10 0 125 5.0
4 1-visit 7-day recall, CAPT 54 50 50 2 20 5 0 0 0 25
5 2-visit 7-day recall, CAPI 54 49 98 2.5 25 10 0 0 0 35 1.4
198 179 528
13500
8820
22320 1.65333
Salary and per diemper 3-week round total $22,320 (for three teams, each with 1 supervisor and 5 interviewers and per diem paid only for the remote strata)
Interviewer labor costs $40 per day; supervisor covers 5 interviewers and costs $50 per day (so total pro-rated $50/interviewer day or $10/hour)
Hours required based on 1.5 hrs for the non-consumption, 0.5 hrs for recall, 20min for stocks (x2), 10min per diary check and 30m entry per check (arm 2 only) and 30 min scheduling
Transport cost per round is $2650, so pro-rated as $5 per visit
Printing for PAPI includes freight to RMI, total cost of NZ$1840 or $1200 (so $300 per round) or $5 per household
Salary for COICOP coding and data entry is $40 per day, and productivity for either task is 4 diaries per staff day.
Table 6: Costs per Completed Interview
number of interviews
Fixed Variable Cost per
completion Number of Fixed costs Fixed costs Labor per Transport transport coding & Total cost completed
Arm Survey Type  Location Target rate Actual days in field for survey for arm arm  perarm  per arm entry per cluster interview Indexed
1 7-visit 14-day diary, PAPI urban 6 1.0416667 6.25 18 2288.18 149.50  3981.26 7624 1220 4.22
rural 6 1.0416667 6.25 21 2288.18 149.50  4644.81 2400 18847 3016 10.43
2 3-visit 14-day diary, PAPI urban 18 0.7986111 14.375 18 2288.18 280.83  3981.26 7918 551 1.91
rural 18 0.9166667 16.5 21 2288.18 280.83  4644.81 2400 19184 1163 4.02
3 7-visit 14-day diary, CAPI urban 6 0.8333333 5 18 2288.18 931.50 3981.26 8331 1666 5.76
rural 6 1 6 21 2288.18 931.50 4644.81 2400 19564 3261 11.28
4 1-visit 7-day recall, CAPI urban 18 0.8888889 16 5 2288.18 931.50 1105.91 4626 289 1.00
rural 18 0.9861111 17.75 7 2288.18 931.50 1548.27 2400 10248 577 2.00
5 2-visit 7-day recall, CAPI urban 18 0.8819444 15.875 10 2288.18 931.50 2211.81 6031 380 1.31
rural 18 0.9722222 17.5 14 2288.18 931.50  3096.54 2400 14876 850 2.94

Per cluster (assumes teams of 5+1 supervisor)
"Fixed costs" are total fixed costs / 12 clusters
"Fixed costs per arm" include printing and transport

* sat phone excluded
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