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Abstract
Credible estimates of poverty and inequality have profound importance for global and national
development goals. In developing countries, the core indicators that are used are derived from
household consumption expenditure surveys. However, despite the centrality of consumption based
welfare measures, there is still little consensus on how best to collect consumption. For instance, should
it be collected by interviewers who ask households to recall what they consumed during a few hours
of face to face interaction? Should they be asked to fill a diary? What is the duration of the recall or of
the diary? This paper aims to assess the implications of changes in survey design on household welfare
estimation and poverty by using a unique data set that collects recall and diary data on food and
frequently consumed items from the same households for the 2005/06 Kenya Integrated Household
Budget Survey (KIHBS). We also assess how sensitive measures of consumption and poverty are in
recall versus dairy design.
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I.

Introduction
Recent global development agendas, particularly the Sustainable Development Goals

(SDGs), underscore the benefit of relying on data for development planning and evidence-based
decision making. Household consumption expenditure is frequently used as the basis for
estimating national indicators of poverty and inequality. Further, the resultant welfare measures,
such as poverty, are used by national governments in planning and resource allocation decisions
to the regional and local governments. In Kenya, for example, the recommended weights for the
equitable shares for revenue allocation between the National and County governments for the
financial year 2015-16 is based on a formula that incorporates weighted parameters that include
the expenditure needs of counties and poverty rates including; the county population (45%), basic
equal share (25%), poverty rates (18%), land area (8%), fiscal responsibility (1%), development
factor (1%), and emolument factor (2%)2. Furthermore, the consumption level is, at times used for
determining household eligibility for social assistance programs. However, despite how central
household consumption expenditure is in welfare measurement, there is little consensus on how
best to collect it. Perhaps as a result, surveys that measure household consumption vary widely in
design, both across countries and over time within countries. These situations further complicate
comparison of welfare as well as monitoring of changes in welfare over time within and across
countries.
Typically, consumption expenditure surveys vary across four broad dimensions: (1)
whether consumption is recorded by enumerators by asking respondents to recall consumption
over a period of time (recall design) for a set of items or by members of the household themselves
in a diary at the moment of consumption (diary design), (2) the reference period over which
consumption is reported, (3) the number of commodities which are tracked in the survey (detail in
the commodity list or the level of aggregation) and (4) the break down by source (purchases, ownproduction, stock, or gifts). While several studies have explored the implications of varying
2
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degrees of dimensions (2), (3) and (4) under a recall design, this study mainly aims to assess how
sensitive measures of consumption and poverty estimates are in a recall versus diary survey design
using data collected during the 2005/06 Kenya Integrated Household Budget Survey (KIHBS). So
far research in this area has not been conclusive. In particular, it is not yet clear to what extent
recall surveys are substitutes to diaries or if there are biases introduced by switching from one to
the other in developing countries, particularly in Africa where almost all poverty surveys are
consumption based.3
Many countries in Africa use diaries to collect consumption data (for example Angola,
Ghana, Kenya, Mozambique, Niger, Nigeria, Rwanda, Sierra Leone, Swaziland, Tanzania, Liberia
etc.). This design is practiced, in part due to the fact that if implemented well the diary records are
generally regarded as more accurate than recall (Beegle, et al. 2012); Chibuye, M. (2011); Naeem
Ahmed, Matthew Brzozowski and Thomas F. Crossley, (2006)). However, the theoretical benefits
of diaries often fail to materialize because of measurement errors that arise during survey
implementation and poor maintenance of diaries. For example, if household respondents are
illiterate, innumerate or unmotivated and require assistance from enumerators to complete the
diary, a seven-day diary for example, may become a seven-day recall survey with all of the errors
associated with recall design (such as recall error and telescoping). Also, if only a single adult
member is designated to fill out the diary, this respondent may not perfectly capture total household
consumption. Respondent fatigue over the course of the diary, or the prioritization of daily needs
may also create measurement errors. The accuracy of dairy has also been shown to vary by the
size of family and the level of urbanization (Fiedler, L., Carletto, C., Dupriez, O., 2012).
Furthermore, implementing diaries requires enumerators to spend anywhere from 2 to 4 weeks
(depending on their length) in each cluster which substantially inflates the costs of conducting the
survey. For example, Beegle, et al. (2012), find that the cost per household for detailed diary is
almost ten times the cost to survey consumption by recall interview, which as they explain is
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indicative of the resources needed to carefully track all daily commodity recordings that a diarykeeper ought to report on.
In a general approach, Deaton and Grosh (2000) find that household consumption surveys
suffer from flaws in survey design, while Mistiaen and Ravallion (2003), and Deaton (2005)
highlight the underreporting of consumption among the poor, poor response rates among the
wealthy, recall bias and lack of representativeness as major flows. Despite widespread conjecture
of the salience of measurement errors in household consumption surveys, very few validation
studies describing the nature and consequences of these errors have been conducted. Examples
includes labor market setting studies, using either administrative data (Bound and Krueger, 1991)
or firm records (Pischke, 1995) or epidemiological health studies (Schatzkin A, Kipnis V, Carroll
RJ, et al., 2003) and out of pocket health expenditure (Cohen and Carlson, 1994). In Africa, the
studies are even fewer. Using validation experiment in Tanzania, Beegle et al. (2012), compare
variations in the design of consumption modules against the gold standard - a personal
consumption diary with intensive and frequent supervision. They then demonstrate differences in
measured consumption by survey method of choice and suggest that the resultant poverty and
inequality measures from consumption expenditure are drastically affected by the use of diary
versus recall, shorter versus longer reporting periods (recall), and changes in the number of
consumption items. The differences in poverty estimates from the benchmark measure (highintensity household diary) in Beegle et al. (2012) are between 7 and 19 percentage points higher:
that is, most instruments underreport consumption compared with the intensive diary. In Niger,
just as in Tanzania, the results from survey experiment showed that poverty estimates varied
greatly depending on reporting period, with estimated poverty rates of 51, 47, and 43 percent
depending on the approach (Bakiny-Yetna et al. 2014).
Existing evidence does not yet provide firm conclusion on measured consumption across
survey methodology. In some cases, expenditure from diaries are found to be higher than those
from recall and in other cases they are less or similar (see Table 1). In Papua New Guinea for
example, Gibson (1999) finds that the mean total expenditure per capita is 14 percent higher in
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diary than recall4. In Bosnia & Herzegovina, however the diary and recall provide similar levels
in mean consumption comparing LSMS recall to diary in the 2004 budget survey (World Bank,
2006). In Canada, McWhinney and Champion (1974), conclude that the two-week diary provided
the more satisfactory estimate for food at home, but was deficient in consumption away from
home. As a solution, they suggest a follow-up recall to capture consumption away from home. By
contrast, while Ahmed et al (2006) noted substantial measurement errors in food consumption
through recall and also evidence of imperfect consumption measures in the diary in Canadian Food
Expenditure Survey data, they find diary-based consumption to be lower than recall. They attribute
these problems to infrequency and diary exhaustion and conclude that the “superiority of the diary
data may not be as obvious as the literature suggests.”
Similarly, there are mixed results in Africa. In Tanzania, Beegle et al., (2012) suggest
personal dairy as sufficient with a higher recording in consumption compared to household diary
or recall. In a controlled experiment, they find that recall modules measure lower consumption
estimates than a personal diary. Similarly, in a centrally administered survey in Uganda, Deininger
et al. (2012) report that the diary-based estimates of output value consistently exceed that of recallbased production survey. However, Prospere et al. (2014) and Dabalen et al. (2015b) find that
diary-based consumption estimates are lower than recall consumption in Niger and Kenya,
respectively. But in both cases it is not clear if this indicates underreporting in the diary survey or
overestimation in the recall survey. The Kenya and Niger studies therefore do not offer a
benchmark for consumption that is taken as true consumption, whereas the Tanzania study
proposes that the intensive personal diary is such a benchmark. Although a well-implemented diary
might be expected to yield higher levels of consumption estimates the experimental evidence in
recent literature is fragmentary as depicted in the summary Table 1. To our knowledge only one
study, on Bosnia & Herzegovina (World Bank, 2006), find that there is no difference between
consumption estimates for diary and recall.
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Table 1. Trends in consumption estimates across research on survey methodologies
Consumption in Diary is greater than
Consumption in Diary is less than
Consumption in Recall
Consumption in Recall
Gibson (1999); Gibson (2002) in Papua
Bakiny-Yetna et al. (2014) in
(i)
(i)
New Guinea
Niger
(ii) Beegle et al., 2012 in Tanzania
(ii) Ahmed et al (2006) in Canada
McWhinney, I. and Champion, H.
(1974) in Canada
Katherine McFate, Roger
(iv)
Lawson, William Julius Wilson (1995)
(v)
Deininger et al. (2012) in Uganda
(vi) Scott and Okrasa (1998) in Latvia
China, SW poverty monitoring survey
(vii)
1995-1996.
(iii)

(iii)

Dabalen et al. (2015b) in Kenya

(iv)

Beegle et al., (2012)** in Georgia

(v)

World Bank, (2005) in Russia

Notes: **In China, the 10-15% increase in mean per capita income in 1995-96 was attributed to the switch from recall to dairy.
Beegle et al., (2012), also point to recent research in Georgia and Russia where family diaries do result in under-recording of
expenditure – around 7 percent overall in the Russian HBS and about 15 percent in Georgia.

This paper aims to add to our understanding of the implications of changes in survey design
for measures of consumption and poverty. It focuses on the potential bias in consumption estimate
measurement of poverty, particularly of food poverty. The analysis is envisaged to support
statistical agencies and development organizations in making informed decision on
methodological choices when conducting household surveys. The paper tries to address several
questions. Is there evidence of fatigue and if so how serious is it? Is there evidence of measurement
error? Which method has more of such error? How large are the divergences between food
consumption levels and poverty rates estimated using recall and diary? The paper proceeds as
follows: Section 2 introduces survey designs and describes the patterns of purchases and
consumption entries in the diary module over time. Section 3 assesses the divergence between
consumption levels and poverty rates using both the recall and diary modules. Section 4 presents
the diagnosis of survey methodological choice by household characteristics and the regression
results, and Section 5 concludes.
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II.

The Data
The analysis draws from two survey modules in the 2005/06 Kenya Integrated Household

Budget Survey (KIHBS). The first is a consumption recall module in which during a personal
interview, enumerators asked household members familiar with household food preparation to
recall consumption from purchases, own consumption and gifts for 163 food items over the past 7
days. The second is a daily diary module in which household members were asked to record daily
purchases and consumption (from own production and gifts) over the course of 2 weeks. The
paper is different from other studies in four ways a) unlike experiments that randomize survey
modules, in this case, households responded to both experimental arms. At the first contact with
the household, households were asked to recall their consumption expenditure in the last 7 days.
The interviewers then leave a diary behind which the households fill for the next 2 weeks, (b) for
each household, the same team implemented the recall and the diary modules, c) for each
household, the diary and the recall were administered around the same time, and d) the same
number of items (both frequent and infrequent) were used for both modules.
The KIHBS survey was organized so that enumerators spent three weeks in a cluster of 10
households administering both the recall questionnaire as well as distributing and supervising the
diary. The household roster was done on the first day for all 10 households, the food-recall module
and delivery of the diary was completed on the second day and visits to households were done
every other day for the next 14 days. On day 17, enumerators visited households for the last time,
completing the non-food recall module and picking up the diary. The data from the recall module
formed the basis of national estimates of consumption and poverty, while the data from the diaries
were never used despite the stated intent to use them to obtain a more complete basket and weights
for the consumer price index. Data from the diaries was compiled in two datasets, one for
consumption and another for purchases, which in addition to purchased quantities, also tracks the
total cost of completed purchases (Table 2). Both the consumption and purchases datasets were
reduced so that only entries pertaining to food consumption or purchases were kept. On average,
the diaries contain 140 food consumption entries per household and 55 purchase entries per
household.
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Table 2: Overview of diary data5
Household-records:
Unique households:
All records Average records per
household per diary period
Household-records:
Food records Unique households:
Average records per
household per diary period

Consumption
1,832,218
13,018
140.7

Purchases
812,820
12,945
62.8

1,820,523 (99.3%)
12,974 (99.4%)
140

706, 824 (87%)
12,878 (99.5%)
55

Majority of diary entries started mid-week and start dates were relatively uniformly
distributed throughout across the days of the month (Annex 3 and 4). Entries nationally cover an
average of 13.8 calendar days (slightly more for urban households and slightly less for rural
households). The fact that the average is lower than 14 days reflects that 19.3 percent of households
did not fully comply with the 14-day survey entry protocol. Among the non-compliant households,
the average calendar day duration of the diary was 11.9 days compared to 13.8 nationally. In that
duration only an average of 9.5 days had a corresponding entry for a purchase or consumption6.
Furthermore, about 4 percent of households had diaries lasting a week or less while 7.2 percent of
households had diaries lasting between 8 and 13 days (Table 2). Over the course of the diary
period, urban households tended to record about 10 more consumption entries than rural
households and 35 more purchase entries. On a daily basis urban households recorded about the
same number of consumption entries than rural households but about 2 more purchase entries
(Table 3).
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Table 3: Population weighted characteristics of diary data

Duration of diary (calendar days)
[combining consumption & purchases]
Completion rate (percent of calendar days
with a purchase or consumption entry)
Entries per household (over the duration
of the diary)
Consumption
Purchases
Entries per household per day
Consumption
Purchases

Overall Mean
(standard
error)

Urban Mean
(standard
error)

Rural Mean
(standard
error)

13.81 (0.033)

13.85 (0.05)

13.79 (0.042)

97.6 (.26)

98.5 (0.19)

97.2 (0.36)

227.7 (21.2)

261.48 (3.35) 213.67 (2.28)

162.09 (1.34)
79.62 (1.47)
19.29 (0.318)
13.82 (0.232)
7.43 (0.157)

169.37 (2.36) 159.50 (1.62)
101.72 (2.08) 66.47 (1.25)
20.8 (0.326) 18.63 (0.424)
13.71 (0.251) 13.87 (0.302)
8.61 (0.170) 6.73 (0.214)

Consumption and purchase patterns in diary data
Diaries have been used for data collection in many different fields of research most
common of which is consumption data (Dabalen et al. 2015a). Though a recent phenomenon, the
use of diaries to collect consumption and expenditure data in African countries is becoming more
prevalent, and has become the preferred method, partly due to its methodological appeal. If well
executed, diaries can provide accurate measures of the level and composition of consumption of
households (through aggregation at the national level). However, obtaining such data requires
enormous effort and as we demonstrate below this ideal is not always replicated in actual
implementation when so much could go wrong. This is partly demonstrated in several
experimental studies in Africa alone (examples in Zambia, Ghana, Tanzania, Niger and Kenya)
but which point to mixed results. For example, Beegle et al. (2012) in Tanzania find that recall
methods under-report consumption, as do diaries for households with illiterate respondents while
Backiny-Yetna and Steele (2013) in Niger find that in fact diary method reports lower consumption
than recall. In both experiments, consumption from recall and diary differ by no more than 20 per
cent although Beegle et al (2012) use a different diary design in which they reference personal
diary as the “gold” standard or benchmark for the best design to capture household consumption
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expenditure. Table 4 below details the ratios of consumption expenditure for different survey
design considered in Beegle et al (2012).7
Table 5: Ratio of consumption to gold standard
Mean Food
Consumption
Long 14 day
0.95
Long 7 day
1.03
Subset 7 day
0.92
Collapse 7 day
0.74
Long usual 12 month
0.85
HH diary frequent
0.78
HH diary infrequent
0.84
Personal diary
1.00
Source: Beegle et al. (2012)

Median Food
Consumption
0.84
0.98
0.95
0.71
0.73
0.84
0.88
1.00

To assess whether there is evidence of household fatigue over the course of the diary, this
section briefly analyzes the distribution of consumption and purchase over time. The mean and
median number of entries is strikingly stable for both purchases and consumption over each day
of the diary (Figure 1). The mean number of consumption entries hovered around 13 for both urban
and rural households with the exception of day 1 of the diary when the average number of
consumption events recorded was around 20 and 17 for rural and urban households, respectively.
As the median number of consumption events among both rural and urban households is 14 on
day 1, this suggests the role of outliers in pulling up the mean on day 1. Similar trends are also
found in diary data in 2007 and Malawi 1997/1998 data where diary entries are higher at the start
but entries gradually reduce during the course of data entry days.
Closer inspection reveals that a disproportionate number of outliers are found on day 1 of
the diary. About 10 percent of households on day 1 recorded a total number of consumption entries
greater than three standard deviations from the mean compared to an average of 0.2 percent of
households on all other days (Figure Annex 2). The most striking pattern in transactions over diary
7
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day therefore is the sharp decline after the diary’s first day (Figure 1). On the first day of the diary,
households in both urban and rural areas tend to record 27 transactions. By the second day, the
number of recorded transactions falls by 23 percent to 20 transactions per day. Interestingly, the
mean daily transactions remain relatively stable at 19 for the remainder of the diary. This suggests
that a one-time effect on households’ tendency to record transactions is at work on the first day of
the diary (which could possibly be supervision from the enumerator or higher motivation).
Overtime however, there is not much evidence of increasing household fatigue over the diary’s
duration. A similar, stable pattern over time is observed with purchases. Given the stability of
median consumption and purchase entries, there is little evidence for household or respondent
fatigue over the course of the diary (see Figure 1). Are diary entries therefore influenced by
whether households record each unique daily transaction of the same item (that is, rice bought 3
times in a week entered as 3 transactions) or by reporting one rice entry for that week? The trend
confirms that the average number of times that a unique transactions of the same item appears in
the diary declines overtime. In addition, fewer households filled the diary by the 14th day
compared to the beginning (See figure 2). This is slightly higher in urban than rural areas: almost
79 percent filled the diary in 14 days in rural areas compared to 77 percent in urban areas.
Figure 1: Trends in mean transactions by day of diary

Figure 2: Participating households by day of diary

Out of 182 possible items in the survey, 179 of them show up in the purchases section of
the diary, while 177 are present in the consumption entries (See Annex 7 and 8).8 Overall 20 items
make up 85 percent of recorded purchase entries in rural areas compared to 30 items in urban areas.
Similarly, 16 items and 25 items in rural and urban areas respectively make up 85% of the recorded
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consumption entries. Of the items listed Sugar, Milk, Tomatoes, Cooking Fat, and Kale were the
five most frequently purchased items in rural areas compared to Tomatoes, Bread, Milk, Onions
and Kale in urban areas. For consumption entries Salt, Cooking fat, Sugar, Tea leaves and Milk
were the five most frequently consumed items compared to Salt, Sugar, Tomatoes, Onions and
Tea in the urban areas.
Non-response errors (missing rate/observations) in diary
Household surveys also suffer from nonresponse. This happens when households refuse to
be interviewed or refuse to fill the diary. This is a non-trivial problem and affects the regular
measurement and monitoring of poverty, particularly in developing countries where micro data for
poverty analysis is already scarce and its reliability is often questioned. Even though nonresponse
is a constant source of problems, there are not too many options to household surveys since many
countries rely on them for measuring poverty and inequality. In general, when a diary survey is
fraught with huge nonresponse it presents serious problems for deriving credible poverty estimates.
High nonresponse rates have been reported for several surveys. For example, Scott and Steele
(2004) report nonresponse rates as high as 26% for eight countries while Holt and Elliot (1991)
quote a range of 15-30% for surveys in the UK. Meanwhile, Philipson (1997) reports a mean
nonresponse rate of 21% for surveys by the National Opinion Research Center in the U.S. Cook et
al. (2000) find that the nonresponse rate in Internet surveys are typically around 65% of all
designated individuals, and is rising with the increasing use of this method of data collection
(Korinek, A., Mistiaen, J., and Ravallion, M., 2005).
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Table 4: Nature of prices for each consumption event in Diary
Consumption event missing corresponding
household price?
No
Yes
Consumption Source
N
%
N
%
Purchased
Own produce
Own stock
Gift
Relief
Payment in kind
Gathering/hunting/fishing
Barter
Other
Total

679,215
32,051
521,192
19,408
4,788
913
1,729
180
2,123
1,261,599

93.7%
18.8%
62.3%
44.6%
29.2%
47.4%
22.2%
53.3%
14.8%
69.5%

45,294
138,328
315,129
24,135
11,636
1,015
6,058
158
12,238
553,991

6.3%
81.2%
37.7%
55.4%
70.8%
52.6%
77.8%
46.7%
85.2%
30.5%

Total
Share of
N
Total
724,509
39.9%
170,379
9.4%
836,321
46.1%
43,543
2.4%
16,424
0.9%
1,928
0.1%
7,787
0.4%
338
0.0%
14,361
0.8%
1,815,590 100.0%

From the diary data, almost 30.5 percent of consumption entries – mostly from own
production and own stock do not have a corresponding price from purchases (from the same
household). While this is a common problem in most datasets, it is rather replaceable. For these
survey, the consumption entries with missing prices were first replaced with the district median,
and remaining missing prices were replaced with the national median. However, given repeated
concerns with high non-response rates from household surveys, there is a need to understand the
causes of this phenomenon and the effects thereof, and draw the lessons as well as think of a future
strategy to minimize the risk in forthcoming surveys. Recent microeconomic research has
employed different methods for ex-post adjustment of non-response rates either using
econometrics in various imputation or matching methods or by using call-backs to respondents to
reduce bias (see Korinek, A., Mistiaen, J., and Ravallion, M., (2005), Deming (1953), Nijman and
Verbeek (1992), Alho (1990), and Van Praag et al. (1983). Nonetheless and as suggested by
Korinek, A., Mistiaen, J., and Ravallion, M., (2005), the non-response bias problem is practically
unavoidable and nonresponse rates of 10% - 30% or higher are now common.

While we do not correct for it, in our estimation we however show the effect of nonresponse on household consumption on expenditure estimates and poverty in the later part of this
report. To compare total household consumption measured using the recall and diary module,
nominal aggregate consumption per capita is computed. In the recall module, nominal food
consumption for each household is computed. For each food item, the quantity of consumption
from purchases was valued using the inferred price by dividing the cash expenditure of a purchase
13

by the quantity purchased to get a per-unit price for a given item. The quantities consumed from
own production, own stock and gifts were valued using median cluster prices. Nominal prices
were not adjusted for price differences over time and place. In addition to missing observations,
potentially problematic consumption events remain. Overall, small but positive relationship
between total nominal household consumption and value of any given daily consumption event
exist. These issues also seem to be present among households at the lower end of the distribution
(see Figures 3 and 4).

Figure 3: Total and individial event
consumption (at 40,000 sh)

III.

Figure 4: Total and individial event
consumption (at 10,000 sh)

The impact of survey methodological choice

a. Impact of survey design choice on consumption estimates

In this section we take a look at the extent of differences of consumption estimates and
poverty due to differences in survey design. The diagnosis focuses on a recall versus diary design
using data collected during the 2005/06 Kenya Integrated Household Budget Survey (KIHBS).
The survey was conducted over a 12 month period as is the tradition in a number of household
budget surveys. Therefore, while seasonality remains an issue when comparing households
interviewed at different months of the year, the consumption differences from the two designs for
14

the same households should not be influenced by seasonality because they were collected at about
the same time. Therefore any differences in consumption estimates and by extension poverty
estimates are likely to be attributed to differences in survey design. Whenever possible, we present
trends to see if the consumption patterns between the two designs are similar or different and
explain why.
In Kenya, although the diary data we use here was a major part of KIHBS, it was not
utilized either for the official poverty estimates or any other social indicators. The data was
collected through a diary that households received at the beginning of an enumerator’s visit.
Households are then expected to record daily purchases and consumption from own production
and gifts received for the duration of the diary (two weeks precisely for 14 days). The enumerators
visit the households multiple times in the survey month on a regular basis to collect recorded
entries up to the time of the visit and drop off fresh diaries. For the recall design, consumption data
were collected using a seven-day recall. Both were collected at the same time in the same survey
and for the same household. In addition, the two surveys covered the same food and non-food
expenditure items. This means that expenditures from the two surveys should be comparable and
therefore poverty estimates from the two designs can be compared. As Deaton and Zaidi (2002)
argue one can therefore use the results from the latter as a check on the former in constructing
annual consumption aggregates.
i. Consumption patterns by main food types and aggregate consumption
We find that consumption estimates for some of the main product items reported in diary
were significantly lower than the same reported through recall (See figures 7 and 8). In general,
cereals, dairy products/eggs, vegetables and meat are the most consumed items. The recall module
reported higher consumption estimates for meats, fruits, cereals, sugar/roots and tubers. On the
other hand, we find that the estimates of higher consumption of small and infrequent food items
such as spices and miscellaneous items, vegetables and fish report are higher in diary than recall.
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Figure 7. Per capita consumption by major item
categories

Figure 8. Differences in recall and diary

One likely explanation is that the most common categories of food items reported in diaries
comprise items that had the highest percentage of missing price and without price correction the
difference could even be larger. For example, 30% of the missing prices in diary had been from
fresh cream, then tea bags at 15.7%. In addition, due to fatigue it is also likely that the most
common items are not completely filled in the diary (source: Ahmed et al. 2006). The differences
could also be due to some salient ways, in particular, with respect to field supervision and field
team composition both of which impact quality (Beegle, Christiaensen, Dabalen, and Gaddis
(2016)).
Another way to compare the estimates of the two designs is to use the aggregate
consumption based on total monthly household food expenditure. On average, we find that diarybased consumption per adult equivalent is considerably lower than that of recall by approximately
7 percent. This difference is larger in urban areas where consumption obtained through recall is 13
percent higher compared to rural areas where recalled consumption is only 3 percent higher than
that collected through the diary (Table 6). As Ahmed et al. (2006) find in their study in Canada,
we also find that the variation in diary-based consumption is noticeably high compared to recall
method.
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Table 6: Nominal total monthly household food expenditure per adult equivalent
Mean
National

Rural

Urban

Standard
Deviation

Min

5th
percentile

25th
percentile

Median

75th
percentile

95th
percentile

Max

Diary

1,589.3

2,364.2

34.7

411.2

780.9

1,149.9

1,744.7

2,676.3

87,969.0

Recall

1,724.8

1,653.6

0.0

385.0

803.9

1,283.7

2,079.6

4,466.4

45,426.7

Diary

1,279.2

1,498.9

34.7

372.0

685.6

993.1

1,443.7

2,803.0

59,437.7

Recall

1,318.4

993.8

0.00

352.4

698.5

1,065.7

1,627.7

3,123.3

13,904.5

Diary

2,163.5

3,357.5

48.8

574.6

1,055.1

1,532.9

2,326.2

5,154.0

87,969.0

Recall

2,475.4

2,256.8

0.0

573.3

1,197.0

1,889.9

2,958.4

6,320.9

45,426.7

Source: Kenya 2005 KIHBS

Diary-based nominal total food household consumption per adult equivalent per month is
not strongly correlated with recall-based consumption for the same household. In other words,
within household correlation of diary and recalled consumption is very low, with a correlation of
around 0.33. When comparing household ranks, correlation is 0.6. The average intra-household
ratio of recalled consumption per adult equivalent to diary-based consumption per adult equivalent
is 1.24, the median is 0.89. Table 7 provides summary statistics of intra-household ratio of recalled
to diary total food consumption per adult equivalent.
Table 7. Consumption ratios: total food consumption from recalled to diary for each
household.
Mean

Standard
5th
25th
75th
95th
Min
Median
Max
Deviation
percentile percentile
percentile percentile

National

1.24

3.83

0.03

0.37

0.63

0.89

1.25

2.50

298.19

Rural

1.30

4.42

0.06

0.39

0.66

0.92

1.30

2.55

298.19

Urban

1.12

2.36

0.03

0.34

0.60

0.83

1.16

2.35

123.50

We also find that within the same household, on average, diary-based nominal total food
household consumption per adult equivalent per month is systematically lower than recall food
consumption across the distribution (see figures 9 and 10). The evidence also suggest that at the
lowest end of the distribution, diaries pick up more consumption than recall (see figure 11).
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Fig. 9. All observations

Fig. 10. Excluding bottom and top 2 percent

Fig. 11. Distribution of diary and recall

b. Impact of survey design choice on poverty estimates
This section compares poverty estimates obtained from recall and diary.9 As noted above,
recalled consumption is higher than consumption from diaries. Not surprisingly, using the nominal
per adult equivalent consumption we find that the poverty estimates – food, absolute, and so on –
based on consumption from diary are consistently higher than those from recalled consumption.
At the national level the absolute poverty from the diary is 2.2 percentage point higher than that

9

The poverty estimates are based on 12,905 households out of 13,158 households from which official poverty

estimates and inequality measures were derived.
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from recalled consumption, but 5 percentage point higher in urban areas and only 1.5 percentage
point higher in rural areas.10
Table 8. Estimates of Absolute Poverty based on Survey design

National Diary
Recall
Rural
Urban

Diary
Recall
Diary
Recall

Poverty
headcount (%)

Standard Error of
Mean (%)

Lower 95%
CI (%)

Upper 95%
CI (%)

48.0
45.8

0.64
0.64

46.7
44.5

49.3
47.1

50.6
49.1
37.6
32.7

0.71
0.72
1.44
1.39

49.2
47.7
34.8
30.0

52.0
50.5
40.4
35.4

The observed differences in consumption and poverty is contrary to general expectation of
higher consumption reporting in diary mode of survey than recall. The observed patterns, however,
can only be attributed to evidence in diary based consumption that is pledged by huge nonresponse
errors due to its implementation complexities. Furthermore, the immense efforts required for both
the survey enumerators and respondents in the diary mode poses serious problems for estimating
consumption and for deriving credible poverty estimates. While we do not generalize this, we note
that even if all survey instruments and questionnaires are prepared correctly, perfect
implementation is not guaranteed for all surveys but more so for diary implemented survey
designs. Some surveys however, employ survey non-response correction method that allows
minimizing over-reporting of poverty estimates.

Another check on the impact of survey design choice on welfare measures is to compare
other distributional measures, such as depth and severity in poverty, in addition to the headcount
(see Table 9).

10

The official poverty headcount ratio at national poverty line (% of population) in 2005 which is based on recall is
45.9%.
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Table 9. Absolute Poverty and Poverty Gap by rural and urban
Poverty
Standard
11
(%)
Error of Mean
48.01
0.64
Diary Poverty headcount (p0)
National
Poverty gap (p1)
16.70
0.29
Poverty severity (p2)
8.13
0.18
45.81
0.64
Recall Poverty headcount (p0)
National
Poverty gap (p1)
16.43
0.30
Poverty severity (p2)
8.15
0.20
Poverty headcount (p0) Rural
50.60
0.71
Urban
37.60
1.44
Poverty gap (p1)
Rural
17.94
0.33
Diary
Urban
12.70
0.58
Poverty severity (p2)
Rural
8.66
0.21
Urban
6.00
0.34
Poverty headcount (p0) Rural
49.10
0.72
Urban
32.70
1.39
Poverty gap (p1)
Rural
17.70
0.35
Recall
Urban
11.30
0.56
Poverty severity (p2)
Rural
8.83
0.23
Urban
5.42
0.32

Lower 95%
CI (%)
46.75
16.32
7.77
44.55
15.83
7.76
49.20
34.78
17.28
11.56
8.25
5.31
47.66
29.97
17.01
10.22
8.37
4.78

Upper 95%
CI (%)
49.28
17.47
8.49
47.07
17.02
8.54
52.00
40.42
18.59
13.84
9.08
6.65
50.47
35.44
18.38
12.42
9.29
6.05

The patterns of inconsistencies and under or over-estimation between the two surveys
designs is less pronounced when considering measures of extreme poverty. While there are
differences between diary and recall on absolute and food poverty estimates we however do not
find significant difference in extreme poverty12. The extreme poverty using diary approach is 20.91
percent while in recall it is 19.6 percent (Table 10). So far we do not have an explanation for this
but only to note that the same also applies to inequality expressed in Gini coefficient.

11

P0 or the headcount index gives the share of the poor in the total population and is probably the most familiar of

the three measures; P1 or the poverty gap index measures the average consumption shortfall of the population relative
to the poverty line; while P2 accounts for the distribution of consumption among the poor. A transfer between two
poor households therefore would impact the poverty severity but not the poverty headcount or poverty gap.
12

The food poverty estimate is 7 percent higher in diary (52.9%) compared to recall (46%) and also we find a wide

variations at the regional level with a 13 percent difference in urban areas and 5.3 percent in rural areas for diary
compared to recall.
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Table 10. Extreme poverty: Based on nominal expenditure per adult equivalent (National)

Poverty (%)

Standard Error Lower 95% CI Upper 95% CI
of Mean (%)
(%)
(%)

Poverty
headcount

Diary
Recall

20.91
19.60

0.53
0.52

19.87
18.59

21.95
20.62

Poverty
gap

Diary
Recall

5.93
6.16

0.19
0.21

5.56
5.75

6.30
6.56

Poverty
severity

Diary
Recall

2.60
2.91

0.11
0.13

2.38
2.66

2.81
3.16

IV.

Diagnosis of consumption Estimates on Diary and Recall Survey Designs
The following section provides evidence or clues for potential bias in consumption that

arises from survey implementation. We group the exogenous variables into those that are related
to (a) household characteristics (b) Survey implementation and supervision

a. Household Characteristics
i. Education and consumption estimates by survey design
In this section we show the association between literacy (of household head or the number
of literate family members); educational level completed by household head, weather family is
rich or poor, and the region of residence and differences between recalled and diary-based
consumption. . Figure 12 illustrates consumption patterns by survey design based on whether
household head had ever attended school or not. While a gap exists in food consumption
expenditure for both diary and recall, the difference is generally higher for those who have attended
school compared to those who have not (see figure 12).
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Fig. 12. School attendance and food expenditure per adult equivalent

We also find similar patterns using education background of the household head.
Households generally report lower consumption under diary compared to recall, and the measured
differences are substantially larger for household heads with more education (see figure 13). It is
therefore clear that the more educated household heads overstate recall or understate diary in their
reporting of consumption compared to others.
Fig. 13. Educational level and food expenditure

ii. Income categories and consumption by survey design
Another way to check the effect of survey design is to compare the difference in
consumption reporting across survey design is by household income categories - between
the low-expenditure households or poor households and the high-expenditure households or the
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rich households. As figures 14 and 15 illustrate, there is a marked income effect in recall-diary
differences. In figure 14, while the low-expenditure households report higher consumption in
diary, those in the highest income groups on the other hand report a high consumption through
recall. We find similar pattern with using income quintiles or the poor and non-poor categories.
This is unlikely to be random as it explains the higher opportunity cost of time for rich as
opposed to the poor and therefore higher recall for the rich and a higher diary estimates for the
poor.
Fig. 14. Income deciles and consumption by
survey design

Fig. 15. Income deciles and difference in
consumption by survey design

Fig. 16. Poor vs non-poor and consumption by
survey design

Fig. 17 Income quintiles and difference
consumption by survey design

Considering household sizes, the difference in per capita expenditure between recall and
diary is generally lower among households with larger household sizes compared to those with
less (Figures 18 and 19). But the reported per capita recall expenditure is consistently higher
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regardless of the household size. We also find differences across age groups (see Figures 20 and
21). Household heads in the lower age group disproportionately report higher recall expenditure
compared to dairy than those in older age groups (Figure 20 and 21).

Fig. 18. Expenditure by household
size

Fig. 19. Difference in expenditure by
household size

Fig. 20. Age categories of household
head

Fig. 21. Difference in consumption
by categories

iii. Regional estimates of food consumption by survey design
Differences in consumption between recalled and diary-based consumption also vary
across regions. This suggests differences in regional attitudes or, possibly regional training and
controls. For most regions recalled consumption is higher than that collected through diary. The
two exception is households from the Eastern and North Eastern regions, where we find that, on
average, recalled consumption is lower compared to consumption spending through diary.
Incidentally, these are also among the regions with the highest proportion of the poor. Figures 22,
23 and 24 illustrate that Nairobi in general report lower consumption using diary compared to
recall. The difference by survey design is minimal in rural areas, compared to capital city and other
urban areas which report higher consumption using recall than diary. The diary estimates in the
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capital city is therefore lower than recall as compared to other urban areas or rural areas (Figure
24 and 25).
Fig. 22. Regions and consumption by survey
design

Fig. 23. Regions and difference consumption by
survey design

Fig. 24. Mean per capita food consumption in the Fig. 25. Mean difference in per capita food
Capital, other urban areas and rural
consumption in the Capital, other urban areas
and rural

Note: NE = North Eastern region, RV = Rift Valley region

b. Fieldwork Quality and Survey implementation approach
i. Interviewer, data operator and team leader
In this section we check whether survey implementation explains the consumption
differences by controlling for the effect of enumerator, data entry operators, and team leaders. =To
assess whether there is evidence of non-sampling bias, ordered per capita expenditure by each
category is calculated (see figures 26, 27, and 28). This shows that while in few cases some
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interviewers report higher expenditures in diary than recall, majority of them report opposite
resulting in overall under reporting of consumption expenditure. Interviewers at times even fail to
make contact with the respondents and subsequently report fake data, perhaps because the
supervision was lax or insufficient (source: Flagship report; Finn and Ranchhod 2013) resulting
in inconsistencies in reported consumption expenditures. It could also happen because enumerators
were not given sufficient training to probe for the responses as intended by the question.
Respondents can refuse to participate, or they may provide false information. Modes of data
collection—computers, phones, paper—could also be compromised because the infrastructure
needed for diary was not planned appropriately. Errors may be introduced disproportionately when
entering (or keying) data.
Fig. 21. Ranked expenditure by interivew

Fig. 22. Ranked expenditure by data operator

Fig. 22. Ranked expenditure by team leader
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ii. Mean expenditure by zone coordinator
Using zone coordinators the recall expenditure is high particularly in the lower distribution
than the higher (see Figures 23 and 24). This differences could be due to issues of quality and that
the surveys are also different in other salient ways, in particular, with respect to field supervision
and field team composition both of which impact quality of the data particularly diary data
collection (Beegle,, Christiaensen, Dabalen, and Gaddis (2016)).
Figure. 23. Recall and diary food expenditure
by zone coordinator

Figure. 24. Ranked food exp. pae by zone
coordinator

iii. Language of interview
Another way to check on survey implementation is to compare the consumption based on
the language used during the interview. Figure 25 illustrates the food expenditure by the language
of interview. Interviews that were conducted in English language report a higher difference
consumption between survey designs compared to those conducted in Kiswahili and in the local
languages.

27

Figure. 25. Food expenditure pae by the language of interview

iv. Survey cycle
One common manifestation of poor quality of consumption data is the deterioration of
reporting over the survey period, which cannot be explained by seasonality (see Dabalen et al
2015a). In Figure 25, the trends in consumption estimates over survey cycles confirms this
phenomenon. Unexpectedly this is experienced in both survey designs but highly pronounced in
diary than recall especially in the later cycles of the survey (from the 3rd cycle to 15th cycle) even
considering all of the errors associated with recall design (such as recall error and telescoping).
Figure. 25. Per adult equivalent food expenditure by the survey cycle
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v. Regression results
Another way to check for the effects of the survey design on consumption estimates is to
use a regression, based on the difference in per capita consumption and other explanatory variables.
Here we use an OLS regression (i):


y i    BX i  


Where delta y i is the difference between per adult equivalent food consumption in diary
to recall (diary – recall) for household i, while

X i is a vector of explanatory variables including

region, household head characteristics, household income categories, number of active adult
female and male, dummy on whether diary was recorded in less than 14 days etc.
The evidence suggest that households that report or have filled diary in less than 14 days
as opposed to filling it for all the 14 days as expected, generally report significantly lower
consumption expenditure estimates in diary compared to recall than those who complete diary.
The difference is mostly significant in urban areas than in rural areas, where there is under
reporting of consumption in diary than in recall. This is actually in line with the fact that urban
household proportionately filled diary less by the 14th day as compared to households in rural areas
(see Figures 1 and 2). For example, the reported lower consumption in diary than recall is mostly
pronounced in the capital City (Nairobi) and other urban areas compared to rural areas. Further,
there are regional variations in reporting of consumption. However, most regions report
significantly lower consumption in diary than recall compared to the North Eastern province.
Evidence across income quintiles also shows that the well-off households significantly under
report consumption using diary than recall. On the contrary lager households report higher
consumption using diary method than recall.
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Table 11: Explaining the difference between per adult equivalent food consumption in
diary to recall
(1)
Model 1

(2)
Model 2
-567.0***
(130.9)

(3)
Model 3
-477.2***
(125.3)

(4)
Model 4
-450.9***
(121.2)

9.572
(52.80)
0.0329
(0.472)
-272.7
(329.7)
797.7***
(124.0)
-26.55***
(5.973)
-282.8
(185.7)
-285.7**
(138.5)

19.92
(53.67)
-0.0228
(0.478)
-373.4
(353.4)
751.2***
(126.2)
-23.48***
(6.106)
-297.7
(183.4)
-292.0**
(136.3)
-489.1*
(290.4)

37.37
(51.86)
-0.108
(0.462)
-394.6
(349.2)
772.9***
(128.5)
-23.92***
(6.182)
-372.5**
(177.0)
-376.6***
(136.3)
-491.5
(300.1)

17.76
(51.51)
-0.300
(0.458)
112.4
(337.5)
40.97
(116.6)
-5.329
(5.501)
191.2
(178.9)
-123.8
(129.7)
-771.6***
(294.9)

-6,605***
(2,333)
-3,209
(2,174)
-1,925
(2,179)
-58.10
(2,174)
-3,000
(2,162)
-2,062
(2,169)
-2,978
(2,176)

-1,990
(2,346)
-1,345
(2,215)
-511.4
(2,208)
811.4
(2,214)
-1,931
(2,195)
-933.1
(2,204)
-2,232
(2,206)

Diary record days (0=less than 14 days)
Demographic characteristics
Age of Household head
Age of Household head squared
Sex of Household head (0=female)
Household size
Household size squared
Adult female
Adult male
Marital status (0=Never married)
Regions (ref=North eastern)
Nairobi
Central
Coast
Eastern
Nyanza
Rift Valley
Western
Income Quintiles (ref= 1st Quintile)
2nd Quintile

-1,596***
(298.3)
-2,797***
(383.3)
-4,330***
(458.0)
-9,661***
(556.6)

3rd Quintile
4th Quintile
5th Quintile
Capital (ref=Rural Areas)
Capital (Nairobi)
Other Urban Areas
Constant
Observations
R-squared

-5,162***
(940.1)
-1,960***
(465.6)
-4,100***
(1,362)
12,898
0.021

-4,867***
(931.9)
-2,058***
(493.2)
3,279
(2,053)
12,898
0.034

3,431
(3,033)
12,898
0.038

9,019***
(2,994)
12,898
0.081

*significant at 10%; ** significant at 5%; *** significant at 1%. Robust standard errors in parentheses.
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V.

Conclusions and Suggestions for future Surveys
We find that recorded total consumption from the recall survey design are substantially

higher than consumption from diary. We find that the most frequently consumed items have higher
rate of missing observations than less common ones and that small and miscellaneous items
recorded higher diary consumption than recall. The results also confirms that the survey impacts
varies across income groups, survey implementation modalities (enumerators, zone coordinator,
data entry) and that the correlation with education is positive and larger for the more educated.

As demonstrated, both diary and recall have consumption estimates errors over the survey
implementation cycle. However, this is more pronounced in diary than recall. This confirms the
fact that the diary survey design likely suffers from measurement error but the complexity of
consumption surveys makes them especially prone to error compared to recall. We conclude that
diary method, pledged by huge nonresponse errors due to its implementation complexities and the
immense efforts required for both enumerators and respondents poses serious problems for
deriving credible poverty estimates. While we do not generalize this, we note that even if all survey
instruments and questionnaires are prepared correctly, perfect implementation is not guaranteed
for all surveys but more so for diary implemented survey designs. As such and as Ahmed et al
(2006) observe the “superiority of the diary data may not be as obvious as the literature suggests.”

VI.
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I.

Annexes

Annex 1: Absolute Poverty estimates (%) (Kenya 2005)
Poverty (%)
Standard
Lower 95% CI
Error of Mean
Diary p0
48.01
0.64
46.75
p1
16.7
0.29
16.32
p2
8.13
0.18
7.77
Recall p0
45.81
0.64
44.55
p1
16.43
0.30
15.83
p2
8.15
0.20
7.76

Upper 95% CI
49.28
17.47
8.49
47.07
17.02
8.54

Annex 2. Food poverty estimates by survey design

Food Poverty
headcount

Standard Error Lower 95% Upper 95%
of Mean
CI
CI

National

Diary
Recall

52.9%
46.0%

0.64%
0.65%

51.7%
44.8%

54.2%
47.3%

Rural

Diary
Recall

52.7%
47.4%

0.71%
0.72%

51.3%
46.0%

54.1%
48.8%

Urban

Diary
Recall

53.7%
40.7%

1.46%
1.49%

50.8%
37.8%

56.6%
43.6%

Annex 3: Consumption and purchase patterns in diary data
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Annex 4: Effects of cleaning on distribution of total nominal food expenditure per household

Annex 5: Effects of cleaning on distribution of total nominal food expenditure per household
(Rural)

Note: Distributions (1) – (7) explained in detail on Annex T3
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Annex 6: Effects of cleaning on distribution of total nominal food expenditure per household
(Urban)

Note: Distributions (1) – (7) explained in detail on Annex T3

Annex 7: Items that make up 85 percent of recorded purchase events in diaries

Source: KIHBS , 2005/6.
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Annex 8: Items that make up 85 percent of recorded consumption events in diaries

Source: KIHBS, 2005/6.

Annex 9: Educational level and food expenditure
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Annex 10: Per capita mean consumption by team leader (Diary and Recall)

Annex 11: Per capita consumption by language of interview
Per capita food expenditure and language of
Difference in recall and diary and language of
interview
interview
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Annex 12: Per capita mean consumption by income Quintiles (Diary and Recall)

Annex 13: Per capita mean consumption by interviewer (Diary and Recall)

Annex 14: Per capita mean consumption by survey team leader (Diary and Recall)
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Annex 15: Per capita mean consumption by Data operator (Diary and Recall)

Annex 16: Distribution of Transaction Dates

Annex 17: Distribution of diary duration measured in calendar days between first and last recorded
transaction
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Annex 18: Distribution of diary duration measured in actual number days with transactions

Annex 19: K-density function of log of nominal monthly expenditure

Annex 20: Diary vs recall consumption (‘000) in 2 weeks
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Annex 21: Differences in Per capita food expenditure by school attendance (Recall and diary)

Annex 22: Log of Nominal total household food expenditure
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Annex 23: Consumption events accounting and nominal household expenditure
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