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Abstract. Since 2009, the Socio-Economic Directorate of the Uganda Bureau of Statistics (UBOS) has been implementing
the Uganda National Panel Survey (UNPS). In 2017, the Agriculture and Environment Statistics Directorate (DAES), started
implementing the Annual Agricultural Survey (AAS). Similarities and disparities in the design of the two surveys have led, on
the one hand, to the duplication of part of the collected information, and, on the other, to the different methodologies inevitably
returning different estimates. This has resulted in issues around reconciling and communicating the differences in some agriculture
indicators and statistics retrieved through the two different surveys. In integrating the two survey programs under the 50 × 2030
Initiative, UBOS has found a way to improve efficiency by avoiding duplication, reducing costs, and aligning methodologies and
results. This paper documents the process of integrating the two surveys. On the whole, the extent of methodological, logistical,
and institutional integration exemplified by the Uganda Harmonized Integrated Survey (UHIS) may be aspirational in the short
term for many NSOs in low- and middle-income countries and can help when establishing long-term strategies and implementation
plans to move towards similar goals.
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1. Background and motivation for integration

The World Development Report 2021: Data for Bet-
ter Lives describes the pathways through which data
collected with the intent of serving the public good (i.e.,
public intent data) can foster development, including
by improving service delivery, prioritizing scarce re-

1This article received a correction notice (Erratum) post pub-
lication with DOI 10.3233/SJI-229001, available at http://doi.org/
10.3233/SJI-229001.
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sources, making governments more accountable, and
empowering individuals [1]. In low- and middle-income
countries, where agriculture is a key source of employ-
ment and household income, the availability and quality
of data on the agricultural sector is key to the design
and evaluation of policies aimed at fighting poverty and
hunger.

Joliffe et al. [2] identify twelve conditions that make
data more valuable for improving development out-
comes: completeness, frequency, timeliness, accuracy,
comparability, granularity, accessibility, understand-
ability, interoperability, impartiality, confidentiality, and
appropriateness. Even though these conditions may not
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apply equally to public intent data of all types, agricul-
tural survey data generated by national statistical offices
(NSOs) should undoubtedly satisfy these conditions for
data-driven decision-making in the agricultural sector to
achieve national and international development goals.

Yet, agricultural survey data generated by NSOs in
low- and lower-middle income countries often do not
satisfy these conditions. Insufficient financing by gov-
ernments; underinvestment by donors in part due to the
mismatch between donor priorities and country needs;
weaknesses in NSO technical capacity and technologi-
cal infrastructure; poor data governance; and deficien-
cies in data demand are among the key reasons agricul-
tural survey data may fail to satisfy the desired condi-
tions [1,3,4]. Relatedly, FAO [5] underlines how critical
gaps in data production are often filled using small-
scale and ad hoc surveys leading to several small-scale
surveys lacking statistical harmonization and generating
conflicting estimates.

This paper reports on the experience of the Uganda
Bureau of Statistics (UBOS) regarding the integration
of a socio-economic household survey, known as the
Uganda National Panel Survey (UNPS), and a farm sur-
vey, known as the Annual Agricultural Survey (AAS),
to increase the availability, cost-effectiveness, quality,
and use of nationally-representative agricultural survey
data in a way that is set out to satisfy the ambitious set of
conditions laid out by Jolliffe et al. [2] outlined above.
The Uganda Harmonized Integrated Survey (UHIS)
Programme is supported by the 50x2030 Initiative and
facilitates the computation of global and regional indi-
cators,2 the monitoring of agricultural production and
the provision of high-quality and integrated agricultural
and socioeconomic data for policymaking and devel-
opment research.3 As laid out in greater detail in the
subsequent sections, integration in the context of UHIS
entails shared samples; identical agricultural question-
naire and fieldwork protocols used by both surveys; and
a light AAS household questionnaire that draws on the
more complex UNPS counterpart. These features work

2The Initiative produces the data necessary to monitor the indica-
tors of Sustainable Development Goal 2 (Zero Hunger) that can be
derived from survey data (2.3.1, 2.3.2, and 2.4.1), as well as other
international (SDG 5.a.1) and regional (Comprehensive Africa Agri-
culture Development Programme [CAADP] indicators.

3The technical assistance to UBOS on the design, implementation,
analysis, and dissemination of the UHIS is provided by an integrated
task team across the World Bank, as the institution that has supported
the UNPS since 2009, and the Food and Agriculture Organization of
the United Nations (FAO), as the institution that has supported the
AAS since 2017.

towards lowering costs of data production, incorporat-
ing socio-economic data collection into the farm sur-
vey, deepening agricultural data collection as part of the
socio-economic survey, and enhancing comparability
of seemingly identical information elicited from two
parallel surveys. The creation of the integrated survey
infrastructure also allows experimentation with statis-
tical matching methods to derive the predicted mea-
sures of socio-economic variables for AAS households
that are otherwise only observed in the UNPS sample.
This further increases the cost-effectiveness and utility
of survey data production. Moreover, the adoption of
improved, objective survey methods seeks to increase
the accuracy of agricultural survey data collection and
ensure seamless integration with satellite imagery and
other geospatial data for the survey data to calibrate and
validate remote sensing models for high-resolution crop
area mapping and yield estimation. Finally, integration
involves the amalgamation of UBOS, the World Bank,
and FAO task teams that have traditionally worked on
either the UNPS or the AAS – thus building on a history
of statistical capacity building at UBOS, facilitating
greater knowledge sharing among UBOS departments,
and enhancing donor coordination in technical assis-
tance provision. On the whole, the extent of method-
ological, logistical, and institutional integration exem-
plified by the UHIS may be aspirational in the short
term for many NSOs in low- and middle-income coun-
tries. However, the documentation of this experience
can help when establishing long-term strategies and
implementation plans to move towards similar goals.
The paper is organized as follows: Section 2 describes
the main features of the UHIS Programme. Section 3
discusses the cost-efficiency implications of integrating
the UNPS and the AAS. Section 4 details the UHIS
questionnaire design and computer-assisted personal
interviewing (CAPI) platform, sampling design, and
fieldwork implementation arrangements. Section 5 dis-
cusses the main non-technical challenges encountered
during the design of the UHIS. Section 6 describes the
methodological innovations embedded into the UHIS.
Section 7 outlines the way forward and concludes.

2. Integrating, and harmonizing the
surveymethodologies in the context of the
50x2030 Initiative

Data integration entails the combination of data from
different sources for statistical use, including data anal-
ysis and inference. In the context of National Statis-
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tical Systems, integration is encountered at different
steps of the data production process, it can be applied
to diverse types of data (e.g., administrative, census,
sample survey, geospatial) or modes of data collection
(e.g., face-to-face interview, Computer-Assisted Web
Interviewing). Most often, a NSO pursues integration
to improve cost-efficiency, to have a more flexible data
production system, and to add value to the collected
data.

Data integration assumes different forms. For in-
stance, the approach adopted for the European So-
cial Surveys increases the cost-efficiency of the sur-
vey system by organizing the instruments of each sur-
vey into modules, which can be partially shared across
the surveys. Instruments are administered to different
sub-samples; however, when the instruments share the
same modules or information strongly correlated to
each other, the subsamples can be pooled together for
joint inference. This method increases the potentiality
of the data while reducing the overall response burden
and total cost of the surveys [5,6]. Statistics Nether-
lands responded to a decrease in the budget available
for face-to-face interviews by making more extensive
use of registers and administrative data, whose collec-
tion costs were lower than the equivalent survey-based
data, and by combining several methods of data col-
lection, including face-to-face, telephone, and inter-
net surveys. Data is pooled together and analyzed us-
ing small area estimators or other model-based sample
techniques [7]. In the 50x2030 Initiative, integration is
achieved through (i) the coverage of both the household
and non-household sector holdings; (ii) the adoption of
a modular approach with core data collected annually
and thematic instruments applied less frequently to sub-
samples; (iii) the periodic addition of a socio-economic
questionnaire to the agricultural questionnaire; and (iv)
the periodic inclusion of rural non-agricultural house-
holds to the sample of agricultural households. In the
50x2030 Model, cost-effectiveness is achieved using
rotating modules administered over time to different
subsamples, so as not to collect data more frequently
than needed. In addition, in the 50x2030 Initiative’s In-
tegrated Agricultural and Rural Survey Program, cost-
effectiveness and data value-addition are achieved by
adding a socio-economic component and enlarging the
sample to non-agricultural households [8].

The above-mentioned approaches to integration al-
low for more flexibility in the survey system. The mod-
ular approach, for instance, facilitates the introduction
of new modules during the survey program. This offers
the possibility of responding quickly to emerging needs

of users in the data system [9]. Meanwhile, the combi-
nation of face-to-face interviews with new data collec-
tion modes permits the administering of new modules
or questions on emerging phenomena quickly and in a
cheap way [7].

Integration entails the harmonization of question-
naires and survey methodologies. The use of standard
definitions, concepts, classifications, and metadata per-
mits comparability of the information, thus the joint use
of data from different samples. For instance, in Statis-
tics Canada, overcoming a lack of consistency in sta-
tistical results due to poor harmonization across data
sources has been an important driver of integration [10].

In Uganda, UBOS integrated the Agricultural and
Social-Economic Panel Survey mainly to (i) avoid po-
tential inconsistencies due to differing survey method-
ologies; (ii) establish a more cost-efficient approach in
agricultural data production; and (iii) provide agricul-
tural and socio-economic data in a coordinated manner.

(i) Avoid potential inconsistencies due to differing
survey methodologies;
The AAS and UNPS instruments had a wide range
of common topics. The information, however, was
sometimes collected using different reference peri-
ods, classification systems, or levels of observation,
which may lead to incomparable results.
Figures 1 and 2 report the main crop area and total
production for the first agricultural season of 2018
as presented in the statistical reports of the AAS
2018 and UNPS 2018/19. With the exception of
banana-food and coffee, the production values of
the AAS are higher than those of the UNPS and,
with the exclusion of banana-food, the crop areas
are larger in the AAS than in the UNPS. Despite
there being no differences in the way the instru-
ments of the two surveys collect information on
crop area and total production, contrasting results
can still arise from different recall periods, training
provided to the enumerators on the way the data
is collected, protocols for GPS area measurements,
data cleaning and imputation procedures, estimation
algorithms and other considerations. For instance,
Wollburg et al. [17] find that farmers tend to report
higher harvest quantities as the recall period gets
longer, however, they may tend to forget some of
their more marginal plots. A longer recall period,
therefore, can result in higher production estimates
per plot, but forgetting marginal plots may eventu-
ally result in lower total harvest estimates. More-
over, forgetting marginal plots, can result in lower
estimates of the total crop area. One striking ob-
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Fig. 1. Production from main crops in first season 2018 (Tonnes).

Fig. 2. Area under main crops in first season of 2018 (Ha).

servation in the comparison of the UNPS and AAS
survey methodology is the difference in the organi-
zation of the fieldwork and the length of the recall
period for the agricultural input and output vari-
ables. The UNPS, indeed, used to visit each house-
hold once per agricultural season, approximately
six months after the start of that season.4 The AAS
used to visit the households twice per season, once
at the end of the post-planting, and again at the end
of the post-harvesting activities.
With integration, UBOS has harmonized survey
methodologies, concepts, definitions, and classifi-
cations and will harmonize data processing and data
analysis in the future months. Moreover, the inte-

4The UNPS fieldwork deployment is tied to the administration
of the consumption modules, whose requirements differ from those
entailed for the agricultural surveys.

gration will guarantee high-quality data by (i) ad-
hering to international standards for concepts and
definitions in all the survey domains; (ii) conform-
ing to guidelines for the collection of household and
agricultural survey data recommended by interna-
tional survey programmes, such as the World Bank’s
Living Standards Measurement Study (LSMS) Pro-
gram, FAO’s AGRISurvey Program, and the Global
Strategy to Improve Agricultural and Rural Statis-
tics (GSARS); and (iii) embracing the 50x2030
Initiative Methods & Tools Development compo-
nent, which aims to assess and incorporate objective
methods of data collection to scale up the use of
the same at the national level. Finally, the survey
aligned the recall periods for the two samples.
(ii) Establish a more cost-efficient approach to agri-
cultural data production;
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Table 1
Sample size and fieldwork cost: Dual system vs UHIS

Total units
per year

Annual
cost

Cost in
10 years

AAS & UNPS in parallel 10,200 1,800,000 18,000,000
UHIS ‘on years’ 9,300 1,600,000 12,000,000

The reduced survey costs of the UHIS are driven
by a decrease of the data collection costs, which
– in turn – are determined by a reduction of the
number of survey visits, a smaller sample size, and
the fact that the cross-sectional non-shared sample
is covered every other year.
As depicted in Table 1, when the two survey pro-
grammes run in parallel (i.e., ‘dual system’), as in
the past rounds, each year the AAS has a sample
of around 7,000 agricultural households while the
UNPS has a sample of around 3,000 households,
totaling around 10,200 units.5

According to the existing plan, the UHIS has a sam-
ple of 9,288 units in the ‘on-years’ and 6,348 units
in the ‘off-years’.6 The financial consequences of
this schema are shown in Table 1.7 We observe that,
while the dual system has an annual fieldwork8 cost
of about US $1,800,000, the UHIS fieldwork would
cost 1,600,000 in the ‘on years’ and US $810,000
in the ‘off years’. The savings increase if we adopt
a long-term perspective, for instance, by evaluating
the expenditures over ten years. It is worth noting
that the saving holds even though the sample size of
the panel has been considerably enlarged to increase
its accuracy and be representative at a sub-regional
level on the socio-economic estimates.
(iii) Provide agricultural and socio-economic data
in a coordinated manner.
As in the AAS, the UHIS collects data from a rep-
resentative sample of all agricultural holdings, both

5The sample size of the panel fluctuates, due to attrition and split-
off households. This number refers to the realized sample size during
the last survey round (i.e. AAS 2018; UNPS 2019/20).

6The term ‘off year’ is used to indicate the years where only the
core annual sample is interviewed. The term ‘on-year’ is used to
indicate the years where the core annual sample is complemented by
the biennial sample.

7The comparison is based on the unit prices of the previous AAS
and UNPS survey cycles. The UHIS interviews non-household sector
farms, but this cost is excluded from the comparison, being a new
feature of the integrated program. Other costs, such as the COVID-
19 sanitary protection products, have also been excluded from the
evaluation to guarantee the comparability and better assess the gains.

8Authors’ calculation based on the available budgets. Fieldwork
includes fieldwork, field monitoring, and sensitization. The vehicle
opportunity costs have been excluded.

Fig. 3. The UHIS integrated sample.

household and non-household, on topics like pro-
duction, productivity, revenues and net returns, and
farm practices. Similarly, to the UNPS, the UHIS in-
tegrates information on socio-economic and demo-
graphic topics like income, poverty, employment,
and food security, covering also non-agricultural
households in urban and rural areas to provide a full
picture of livelihoods for the entire country. Thus, in
line with the core principles of integration under the
50x2030 Initiative, the resulting data goes beyond
the production of traditional agricultural statistics.
This allows for analysis of the drivers of produc-
tivity and the interaction between socio-economic
characteristics of the rural population, agricultural
production methods, off-farm activities, and the en-
vironment with agricultural activities, amongst oth-
ers.

The two surveys are described in Box 1.
The best way to describe the integration of the UHIS

is to think of it as the integration of three samples (see
Fig. 3 below). An annual sample of agricultural and
non-agricultural households from urban and rural areas
(i.e., an annual panel sample (APS)) is complemented
every other year, with an additional sample of agricul-
tural households (i.e., a biennial cross-sectional sam-
ple (BCS)). During the years of integration, the agri-
cultural households in the APS and those in the BCS
are analyzed in combination to generate more accu-
rate agricultural estimates. Each year, agricultural and
non-agricultural households in the APS are surveyed
to gather information on livelihoods and other relevant
socio-economic information. In parallel, an annual agri-
cultural survey is run using a sample of non-household
agricultural holdings.
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Box 1 The UNPS and AAS Surveys.
The UNPS is an annual initiative started in 2009 as a follow-up to
the Uganda National Household Survey 2005/6 to provide
nationally and regionallyrepresentative household-level data on
income and poverty dynamics in the interim years of the UNHS.
Since its launch in 2009, the UNPS has conducted eight waves of
data collection on a sample of about 3000 households. Its sample is
representative at the national, rural-urban, and regional levels.

Launched in 1967/68 and revamped in 2017 after about 25 years of
interruption, the AAS was restored and remodeled, to improve the
accuracy and reliability of agricultural production estimates. The AAS
is representative at the national level and for the ten agro-ecological
zones of the country (ZARDIs), with the exclusion of Greater
Kampala9. Its sample covers about 7,000 agricultural households.
Since its launch, the AAS has conducted four rounds of data collection
(2017, 2018, 2019, 2020).

Fig. 4. Example of the 50x2030 Integrated Agricultural and Rural Survey Program.

The integration of the agricultural and the socio-
economic survey program is framed under the Inte-
grated Agricultural and Rural Survey Program of
the 50x2030 Initiative, but is tailored to the specific
country’s needs. The original Integrated model of the
Initiative is based on a core module that collects infor-
mation on agricultural production, which is comple-
mented every three years by a thematic questionnaire
that collects information on agricultural income, agri-
cultural input and labor (i.e., the Agricultural Income,
Labor and Productivity (Ag-ILP) questionnaire). Con-
currently with the Ag-ILP, households receive a house-
hold questionnaire covering off-farm income and living
standards. It is possible to refer to the years in which
the households receive this full set of questionnaires as
integration years, as opposed to the years in which only
the agricultural survey is administered. The program is
summarized in Fig. 4 below.

The Uganda model differs from the standard 50x2030
Integrated Model, first in terms of the periodicity of
integration. Each year, a reduced sample (i.e., the panel)
receives an agricultural questionnaire based on the Ini-
tiative’s Ag-ILP and a socio-economic questionnaire.
In parallel, an Ag-ILP type of questionnaire is adminis-
tered to the sample of non-household agricultural hold-
ings. Every other year, the panel sample is comple-
mented by the BCS (receiving the same Ag-ILP ques-
tionnaire). The periodicity with which complementary

9Regions are larger than ZARDIs. With the exception of Mbarara,
which spreads across the Western and Central regions, each agro-
ecological zone belong to one region.

rotating modules are administered are yet to be pro-
grammed. The second difference between the 50x2030
Initiative standard model and the UHIS is in the fact that
the reduced annual sample is a panel. The third feature
of the Uganda model is that the households in the panel
receive a consumption module as part of the household
questionnaire, which permits the study of poverty dy-
namics over time. The last feature of the UHIS is the
inclusion of non-agricultural urban households, which
allows for the monitoring of poverty and reporting on
SDG 1.

Figure 5 shows the survey calendar of the UHIS
program over ten years.

In conclusion, the Uganda model shares the aspira-
tions and principles of the Initiative’s Integrated Agri-
cultural and Rural Survey Program, but it adapts the
standard model to the country’s needs, objectives and
its long-lasting agricultural and socio-economic survey
tradition. The UHIS model is more complex than the
50x2030 integrated model and was possible thanks to
an already advanced survey system, and the existence of
technical skills and infrastructures within UBOS. How-
ever, this remains an accomplishment of the Initiative,
which generally provides concrete and programmatic
solutions to countries where the statistical systems are
less advanced. The relevance of the 50x2030 Initiative
for UBOS can be seen in the extent to which it has
enabled UBOS to integrate two survey programs in a
programmatic and cost-efficient way and introduced
good practices and support to strengthen the capacity of
the country in producing, analyzing, and using survey
data for evidence-based decision making.
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Fig. 5. The Uganda Harmonized and Integrated Survey Programme calendar. (*) panel of agricultural and non-agricultural households. (**)
cross-sectional sample of agricultural households.

3. Synergies and challenges: Steps and phases of
the integration

3.1. Sample integration

The literature on survey integration recognizes the
benefits of integrated sampling strategies, highlighting
the substantial reduction in survey costs, especially if
the surveys to be integrated show a non-negligible over-
lap among the populations of interest, if they use sim-
ilar sampling methods, or they have interlinked mea-
surement objectives [11–13]. The UHIS inherited the
objectives of the Annual Agricultural Survey and the
National Panel Survey. One of the main challenges was
the need for agricultural and socio-economic statistics
at the sub-national level while controlling the sample
size and the cost of the survey program. In addition,
UBOS intended to cover the entire agricultural sector,
including the non-household sector holdings. The sam-
pling design of the survey was developed with these
objectives in mind. In particular, the sampling approach
of the household component was inspired by the in-
tegrated sampling methodology developed under the
50x2030 Initiative for integrated rural and agricultural
surveys [11]. Table 2 below summarizes the main ele-
ments of the integrated design of the UHIS.

Of the elements above, those requiring more discus-
sion were the domains of inference and the sample size
calculation, given their direct impact on survey costs.

Ultimately, UBOS chose to generate sub-regional
socio-economic statistics and regional-level agricultural
statistics on a yearly basis, and sub-regional agricul-
tural statistics every two years. As a result, the sam-
pling methodology for the household sample has been
designed in a way that:

1. During the ‘on-years’, the total sample (APSl +
BCS) can provide socio-economic statistics and
agricultural statistics representative at the sub-
regional level.

2. In the ‘off-years’, the APS can provide agricul-
tural statistics representative at the regional level
and socio-economic statistics representative at the
sub-regional level.

In the first year of the UHIS (UHIS 2021/22), the tar-

get variables considered for the socio-economic compo-
nent in each domain of inference (i.e., the sub-regions)
were chronic poverty rates (2016–2020), electricity use
rate, and ownership of enterprise (for Kampala only).
In each domain of inference (region for the panel; sub-
region for the total sample), the target variables for the
agricultural component were the value of crop produc-
tion, the agricultural area, and the number of livestock
(in tropical livestock units).

A minimum sample size for acceptable estimations
was calculated with each target variable, through an
assessment of its variability in previous surveys (AAS
2018, UNPS 2016–2020). The maximum sample sizes
of the target variables’ specific for each component was
then considered in each domain of inference. For each
component, adjustments were performed in a few do-
mains by excluding very heterogeneous target variables
and slightly increasing the maximum expected error to
keep the total sample size at an acceptable level.

Ultimately, in each domain d, the sample size for the
(shared) APS was calculated using the minimum re-
quired sample sizes for the socio-economic (mUNPSd)
and the agricultural component (mAASd) and the pro-
portion of households engaged in agricultural activ-
ities (W̃Ad) following the recommendations of the
50x2030Initiative’s guide to sampling:

mIPSd = Maximum[mAASd, W̃Ad × mUNPSd]
(1)

+ (1− W̃Ad)× mUNPSd

A sample of 12 households is expected to be selected
in each sampled Enumeration Area (EA), therefore the
sample size of EAs (nIPSd) was calculated as follows:

nIPSd =

[
mIPSd

12

]
+ 1 (2)

The sampling scheme adopted by the country in-
volves the selection of the integrated panel sample of
EAs as a subsample of the total sample of EAs. Since
the EAs of the APS and the BCS are different, a con-
servative and convenient solution was to calculate the
sample size of the full sample in an integrated way us-
ing Eq. (1) and the sub-region as inference domain for
agriculture. If, in a sub-region, the size of the full sam-
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Table 2
Main elements of the integrated design of the UHIS

Elements UHIS components
Annual shared sample

(panel)
Biennial non-shared sample

(cross-sectional)
Non-household
sector holdings

Observation units Agricultural and non-agricultural
households

Agricultural households Agricultural holdings

Final sampling units Households Agricultural households Agricultural holdings
Frames List of EAs sampled for the Uganda National Household Survey (UNHS) and lists List of non-household farms

of households in the sampled EAs developed from registers and
field operations

Sampling method Stratified two-stage Stratified one-stage∗

Domains of inference – Sub-region for socio-economic statistics
– Region for agricultural statistics

(Once combined with the panel)
Sub-region

∗

Stratification Urban/rural (implicit stratification) ∗

Sampling scheme 1st stage: PPS of PSUs (EAs)
2nd stage: Simple Random Sampling of
households without replacement

1st stage: PPS of PSUs (EAs)
2nd stage: Simple Random Sampling
of agricultural households without
replacement

Simple Random Sampling
without replacement within each
stratum∗

Sample size calculation Target variables socio-economic component: chronic poverty rates, electricity ∗

use rate, ownership of enterprise
Target variables for agriculture: value of crop production, agricultural area,
number of livestock

∗To be confirmed. Methodology under development.

ple is lower than the panel sample size, the integrated
panel sample size is simply considered adequate and no
additional EAs are selected. The UHIS sample size is
summarized in Table 3 below.

The simulations on the integrated sample started
quite early in the process and required several interac-
tions. Notwithstanding, some challenges arose in the
process:

(i) The household listing in the EAs sampled for
the UNHS happened quite early in the process
and the survey launch was delayed due to the
COVID-19 pandemic. As a consequence, the
lists are expected to be slightly outdated, which
may result in an increased non-response rate;

(ii) the objectives of the socio-economic survey be-
came more ambitious, entailing the revision of
the total sample size and the size of the shared
sample;

(iii) communication between sampling experts was
challenged by distance, virtual sessions, and
conflicting timelines.

Non-household sector
As mentioned above, an important feature of the

UHIS is the inclusion of non-household sector hold-
ings in the survey.10 Recognizing the importance of
this sector for the calculation of comprehensive agri-

10Non-household holdings include the following types of farms
(FAO, 2015; Bako et al., 2021):

cultural statistics and the estimation of SDG indicators
2.3.1 and 2.3.2, the required effort was made to add
non-household sector holdings to the survey.

The work undertaken to integrate the non-household
sector holdings in the survey program followed the good
practices and lessons learned from other countries docu-
mented by 50x30 Initiative [11], and Bako et al. [12,13].
As frequently happens in developing economies, the
main aim of the process was the development of an
accurate frame that was complete, recent, and not over-
lapping with the household sector. In Uganda, the key
difficulty was given by two interlinked issues: (i) the

1. Corporations: entities created by process of law whose existence is
recognized independently of the other institutional units that may
own shares in its equity (EC, IMF, OECD, UN and WB, 2009).

2. Registered quasi-corporations: unincorporated enterprises owned
by households that are sufficiently self-contained, independent,
and operated as if they were privately owned corporations (EC,
IMF, OECD, UN and WB, 2009).

3. Cooperatives: associations of persons united voluntarily to meet
their common economic objectives through a jointly-owned enter-
prise.

4. Governmental institutions: production entities operated by a cen-
tral or local government directly or through a special body;

5. Non-Profit Institutions (NPI): legal or social entities, created for
producing goods and services, whose status does not permit them
to be a source of income, profit, or another financial gain for
the units that establish, control, or finance them. NPIs could be
religious institutions, schools, colleges, clinics, hospitals, etc. (EC,
IMF, OECD, UN and WB, 2009).

6. Holdings operated by tribes or clans.
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Table 3
UHIS sample size

Region Sub-region Number of EAs
Sample size UHIS

(EAs)
Number of shared EAs

(UNPS+AAS)
Only UNPS

EAs
Only AAS

EAs
Kampala Kampala 23 23
Central Buganda South 54 54 0

Buganda North 75 40 35
Northern West Nile 48 36 12

Lango 65 35 30
Acholi 32 23 9

Western Kigezi 66 47 19
Bunyoro 57 31 26
Tooro 46 30 16

Eastern Busoga 52 42 10
Teso 81 31 50
Bukedi 38 26 12
BugisElgon 38 28 10

Karamoja Karamoja 49 49 0
Western Ankole 50 34 16

Total (EAs) 774 506 23 245
Total (Households) 9,288 6,072 276 2,940

fact that corporations operating in the agricultural sector
rarely have an official registration number, thus they ap-
pear neither in the national business register nor in other
administrative registers; and (ii) the absence of reliable
and recent lists of non-household sector farms. In addi-
tion, the presence of unregistered ‘quasi-corporations’
creates a high risk of overlap between the household
and non-household sector frames.

Development of the sample frame for the non-
household sector was organized in two steps. First,
UBOS prepared a provisional list of farms based on
inputs from the District Agriculture Officials (DAOs).
Then, a field screening was organized.

For developing the provisional list of farms, UBOS
set up consultations with the DAOs during the fieldwork
of the AAS 2019. On this occasion, supervisors met the
DAOs and asked them to list the corporations, quasi-
corporations, cooperatives, governmental institutions,
non-profit organizations, and tribes/clans operating land
or raising livestock in their districts. The consultation
resulted in a provisional list of approximately 3,000
farms.

Subsequently, UBOS and FAO developed a light
screening questionnaire to better understand the char-
acteristics of the farms in the provisional list and verify
that they belonged to the above-listed categories. The
questionnaire was organized into five sections:

I. The geographical location of the holding. It
collects the exact geographical location of the
farm, including GPS coordinates. This informa-
tion is important to efficiently locate the farm if it
is included in the sample.

II. Identification of the entity responsible for the
holding. If the holding is a civil person/natural
person or a group of civil persons/natural persons,
it collects the name and phone number of the
holder. As above, this information is important
for reaching the holder, if the farm is included in
the sample.

III. Identification of the holding. In addition to reg-
istering the business name of the holding, it col-
lects the holding’s legal status,11 its official regis-
tration in the national business register (if avail-
able), and the presence and location of and sec-
ondary branches. The registration number helps
identify the registered corporations and quasi-
corporations and understand the prominence of
unregistered quasi-corporations on the registered
corporations. The information on the secondary
branches helps avoid duplications in the frame.

IV. Information on the respondent. This includes
the position of the respondent on the holding and
contact information.

V. Agricultural activities of the establishment/
holding. It collects general information on the ac-
tivities of the farm, including the area planted the
previous season, the number of animals raised,
and the availability of records or registers on crop
and livestock activities. The area planted and the
number of animals can be used for stratification
purposes while the record availability is funda-

11Response options include corporation, cooperative, government
institution, No-profit institution, a farm run by a tribe or clan.
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mental to understanding if and how the survey
questionnaire for the non-household sector shall
differ from the survey questionnaire for agricul-
tural households.

The field screening occurred in November and De-
cember 2021. It will be followed by the analysis of the
data and frame development. Based on the final number
of holdings in the frame, UBOS will decide between a
full enumeration of the farms or a sampling.

During the analysis, special attention shall be de-
voted to analyzing the unregistered quasi-corporations.
In the absence of an official registration number, such
unincorporated enterprises owned by households may
overlap with the frame of agricultural households, thus
they should be excluded from the non-household sector
frame. However, they could also be used to develop a
separate stratum of large farms.

The survey calendar for the non-household sector
holdings will be different from the calendar of the main
survey. Indeed, non-household sector farms will be vis-
ited only twice, at the end of each season. This is done
under the assumption that non-household sector farms
keep track of the agricultural activities (including the
area planted under different crops); therefore, they do
not require objective area measurement and frequent
visits. The survey questionnaire will be adapted in line
with this approach. The survey cycle 2021/22 will be
useful for testing the validity of these assumptions. If
necessary, the instrument will be amended for future
survey cycles.

3.2. The questionnaire integration

Most of the survey integration experiences reviewed
in the literature have the standardization and harmo-
nization of instruments, concepts, definitions, and clas-
sifications in common. Many of them have a modular
approach with part of questionnaires (modules) apply-
ing to different subsamples. As discussed in Section
2, this approach minimizes costs and allows for more
flexibility in the survey system.

The standard model proposed by the 50x2030 Initia-
tive is modular. It comprises a core agricultural module
and a set of add-on modules administered on a rota-
tional basis in the course of the survey program and
involving different samples.

The UHIS survey partially builds on the instruments

of the 50x2030 Initiative and fully adopts the principle
of different tools administered to distinct (sub)samples.

The UHIS consists of:
i. A shared agricultural questionnaire, which adapts

the Ag-ILP questionnaire of the 50x2030 Initia-
tive to the specificities of the country (e.g., the
Uganda tenure system) and of the survey pro-
gram (e.g., detailed information on seed varieties
is included to complement the data from the ob-
jective measurement component). A customized
version of the same is administered in the sample
of non-household agricultural holdings.

ii. A broad socio-economic questionnaire to be
administered in the annual panel sample com-
prising modules on consumption, food secu-
rity, energy use, and others, beyond the income,
housing and socio-demographic modules pre-
scribed by the initiative. A selected set of ques-
tions from the panel HH questionnaire became
a mini-household questionnaire, to be adminis-
tered to the BCS. Maintaining design and stan-
dards across the two samples allows for con-
sistency and comparability and could allow for
survey-to-survey imputation or other data inte-
gration statistical methods.

iii. Finally, the UHIS inherits the women’s health
and a community questionnaires from the UNPS.
These are administered in the annual panel sam-
ple.

The full set and the respective samples for the UHIS
2021/22 are summarized in the box below:

Box 2. The UHIS 2021/22 survey tools
– A shared UHIS agricultural questionnaire (APS and BCS)
– Agricultural questionnaire adapted for the non-household sec-

tor (non-household agricultural sector)
– A ‘light’ household questionnaire (BCS)
– A full household questionnaire (APS)
– A community questionnaire for the communities (APS)
– A women’s questionnaire (APS).

The harmonized agricultural questionnaire
The harmonized agricultural questionnaire is at the

core of the integration of the socio-economic and agri-
cultural survey into the UHIS. The FAO and World
Bank teams worked with UBOS to customize the
50x2030 Initiative’s Ag-ILP questionnaire to the coun-
try context. The original AAS and UNPS agricultural
questionnaires were reviewed to set up a series of har-
monized concepts, definitions, codifications, and struc-
tures to be adopted by the UHIS common agricultural



G. Ponzini et al. / The integration of socio-economic and agricultural surveys by national statistical offices 151

questionnaire. The final product is a very detailed and
sophisticated instrument whose success was facilitated
by the fact that the instruments previously adopted by
the two survey programmes already adhere to best prac-
tices and high data collection standards.12

The UHIS agricultural survey tools capture the ma-
jor components of agricultural production (crop, live-
stock, aquaculture and forestry), and complement it
with information on land tenure, use of inputs, labor,
the value of agricultural production, agricultural pro-
duction costs, agricultural income and gender differ-
entials in decision-making, productivity, and manage-
ment. The questionnaire is also designed to produce
sex-disaggregated data that is crucial for understanding
gender dynamics and women’s engagement in a coun-
try’s agricultural sector. The data includes land rights;
participation in agricultural advisory services, training,
and producer groups; intra-household decision making
over agricultural production; and labor participation.

The agricultural questionnaire includes three subsets
of modules covering different recall periods. The aim
is to collect these at different moments of the survey
period. The first two subsets of modules are seasonal,
thus they are administered once per agricultural season.
The first collects information on post-planting activi-
ties, agricultural land and crops planted; the second cov-
ers harvest and post-harvest activities (namely, harvest
use and harvest processing) for seasonal and permanent
crops. This structure helps respondents remember their
activities, assures accuracy of data on agricultural ac-
tivities affected by seasonality, and allows for GPS land
measurement. Agricultural activities somewhat less af-
fected by seasonality, or whose seasonality is very dif-
ferent from that of crops, such as livestock, aquaculture,
and forestry, are covered in the post-harvest visit of the
second agricultural season, with a reference period of
12 months.

The information on land and input use is collected
at the plot level, while temporary crops production is
collected at the plot-crop level. These levels of disag-
gregation facilitate the agricultural productivity anal-
ysis. Notwithstanding, the sections on crop labor in-
puts, seeds, fertilizer and chemicals, and livestock labor
inputs were aggregated to the individual, crop, item,

12Not only they address similar topics, but they used similar ap-
proaches – i.e., harvest and crop inputs collected at the plot level,
objective area measurement through GPS, etc. The process would
have been much more complex if the directorates had adopted differ-
ent methodologies. Therefore, in countries where institutions adopt
different approaches, the convergence is expected to be more compli-
cated than it was in Uganda.

and worker-type level, respectively. This solution re-
duces interview time and strikes a balance between im-
plementation feasibility, costs, and data quality. The
modules, their periodicity, and levels of observation are
summarized in Table 4. The agricultural questionnaire
produced for the UHIS 2021/22 will be used also in
future years, although some revisions may occur.

The non-household sector questionnaire
The agricultural questionnaire for the non-household

sector farms will be based on the questionnaire devel-
oped for the household sector, but it will be adapted to
take into account the specific survey calendar of this
sample. For instance, it will not be divided into a post-
planting and a post-harvest questionnaire, because these
farms will be visited only one time per season, after
the post-harvest activities. The field screening required
for developing the frame of this sector will allow for
the collection of basic information on the use of farm
registers. This information will be used to further adapt
the existing instruments for the non-household sector.

3.3. The CAPI application

The development of the Computer-Assisted Personal
Interview (CAPI) application for the UHIS 2021/22
has been an important element of the integration and a
learning opportunity for all actors involved in the pro-
cess. To succeed in transitioning from paper question-
naires to CAPI, the group embraced good practices,
developed synergies, and adopted innovative ways of
working together.

The CAPI application, developed in Survey Solutions
Software (SuSo) developed by the World Bank, is based
on two key principles:

1. It contains all the survey questionnaires re-
quired throughout the survey cycle for the sam-
ple of households – i.e., the post-planting and
post-harvest questionnaires of seasons 1 and 2, the
annual agricultural questionnaire, and the house-
hold, nutrition, and women’s questionnaires.
A filter variable determining the ‘visit type’ de-
fines which questionnaires are enabled. For in-
stance, in visit 1 agricultural households receive
only the post-planting questionnaire. Therefore,
during this visit, this questionnaire is enabled
while the others are blocked.
This approach has advantages and constraints. On
the one hand, it avoids preloading data across vis-
its, which requires data manipulation and does
not fit well with the fieldwork calendar of the
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Table 4
The agricultural questionnaire

Topics and questionnaire modules Level of data collection
Post-planting modules (duplicated for seasons 1 and 2)
Land use and Crop Production
1. Agricultural Parcel Roster Parcel
2. Plot Roster and Details Parcel-Plot
3. Crop Roster Parcel-Plot-crop
4. Seed Use and Acquisition Crop
Post-harvest modules (duplicated for seasons 1 and 2)
Agricultural Inputs and Crop Production
1. Input use Parcel-Plot
2. Input Roster Crop
3A. Labour Input – HH Individual
3B. Labour Input (HIRED & EXCHANGE) Worker Category
4A. Temporary Crop Production Parcel-Plot-Crop
4B. Field (Temporary) Crop Disposition Parcel-Plot-Crop
4C. Tree and Permanent Crop Production and Disposition Crop
12-Month Recall Modules
Processed Crop Production
4D. Processing crop production Parcel-Plot-Crop
Livestock Production
4A. Livestock – Ownership Livestock Type
4B. Livestock – Change in Stock (Ruminants) Livestock Type
4C. Livestock – Change in Stock (Poultry) Livestock Type
4D. Livestock – Breed, Housing, Feed Livestock Category
4E. Livestock – Labour Worker Category
4F. Livestock - Health Livestock Category
4G. Livestock – Milk Production Livestock Type
4H. Livestock – Egg Production Livestock Type
4I. Livestock – Other Livestock Products Product Type
Aquaculture and Forestry
7A. Aquaculture Production Product Type
7B. Aquaculture Labour Worker Category
8A. Forestry Production Product
8B. Forestry Labour Worker Category
Other Agricultural costs
Other Costs Cost Type
Other relevant agricultural modules
10. Facilities Facility type
11. Transport Transport mean
12. Information on Agriculture Ag info type
13. Extension services Source of service

shared annual sample (i.e., continuous data col-
lection across the 12 months). On the other hand,
it requires the implementation of complex rules to
feed-forward members, parcels, plots, and crops
from one visit to another. In addition, it compli-
cates the development and testing of the applica-
tion, due to the many different scenarios requiring
simulations. Finally, hosting all the questionnaires
in one application increases the chances to reach
the maximum capacity of a SuSo questionnaire.

2. One application has been developed for the
shared annual sample and the non-shared bien-
nial sample.
A filter variable determining the ‘sample type’ is
preloaded during the creation of the assignments
defining which questions are enabled. For in-

stance, agricultural households in the non-shared
biennial sample are not administered the full
household questionnaire; they only respond to key
socio-demographic questions on the household
and its members. Therefore, if the sample type
is the ‘biennial cross-sectional sample’, most of
the household questionnaire is blocked and only
a few questions are active. This approach ensured
the consistency of the survey instruments across
the samples.

Due to the presence of several questionnaires and
different samples CAPI development required advanced
skills and careful testing. In addition, it emphasized the
importance of adopting good practices and innovations.

In terms of good practices, the team decided to cen-
tralize the Paper-and-Pencil Interviewing (PAPI) and
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Fig. 6. AGILE approach for the UHIS CAPI application.

CAPI questionnaires and to maintain a rigorous con-
sistency between the paper and the electronic question-
naires. So, the updates to the paper questionnaires were
applied by a dedicated person after clearance by the
team; the CAPI application was managed by one de-
veloper at UBOS and changes requested in CAPI were
implemented only after modification of the paper ques-
tionnaires. In addition, enabling conditions and valida-
tion rules were reported in the paper questionnaires for
their implementation in CAPI and the paper question-
naires were stored in a shared drive, allowing everyone
to access the latest versions at any time.

Speaking of innovations, the development of the
CAPI application was inspired by the AGILE method-
ology that is commonly used in software design. The
AGILE approach promotes continuous iteration of de-
velopment and testing and requires constant collabora-
tion between teams. In Uganda, the AGILE approach
was based on three elements (see Fig. 6):

– UBOS CAPI developed (supported by the WB
CAPI team)

– Testing team
– TRELLO an online platform, that organizes

projects into board facilitating collaboration.
The UBOS CAPI developer was responsible for de-

signing and updating the application based on the com-
ments of the testing team and the advice of the World
Bank CAPI team (if necessary).

The testing team was responsible for testing the
CAPI application. It comprised three types of members:
(i) CAPI developer; (ii) questionnaire experts; and (iii)
enumerators. These members contributed to the test
bringing in different perspectives; therefore, their com-

ments complemented each other. For instance, the CAPI
developers tested the application to see if it worked as
intended. The questionnaire experts, knowing how the
survey should be administered, were the best placed
to determine if the application met the survey’s needs
and gave final approval to the proposed changes. The
enumerators checked the completeness of the applica-
tion with the paper questionnaire in hand and evaluated
the “readability” of the questions. In Uganda, in-office
testing was just as important as field tests. It allowed
the CAPI team to ensure not only that all the skips and
validations were correct but also that, more broadly, the
application met expectations.

Finally, the CAPI development benefited from a
dashboard (TRELLO) that made the work more visi-
ble, better organized, and more interactive (see Fig. 7).

3.4. Field work integration

The fieldwork of the UHIS is conceived to be im-
plemented by each directorate in an independent but
coordinated manner. To ensure the comparability of
the results, the calendar of data collection needs to be
aligned to assure internal consistency in the recall and
reference periods for the key metrics. Fieldwork plan-
ning difficulties were mainly due to: (i) the need to
consider the seasonality of consumption; (ii) the desire
to retrieve estimates pertinent to the agricultural year;
(iii) the desire to minimize the recall periods for the
main agricultural activities (i.e., post-planting and post-
harvest), assuring a timely presence in the field for GPS
land measurement data collection; and (iv) the desire to
minimize the total cost of survey operations. On top of
that, the fieldwork management was designed in such a
way that the two teams were working in an integrated
way.

On the one hand, high-quality data on consumption
for yearly poverty measurement requires a 12-month
survey calendar, because food consumption and expen-
diture data is subject to fluctuations related to the time
of the year it is collected. If not properly considered in
the survey design, seasonal patterns depending on the
agricultural season, holidays or festivals can introduce
significant bias and measurement errors in consump-
tion data. If the intention is to represent habitual con-
sumption over the year, the best practice to factoring
seasonality in consumption survey design is to con-
duct one visit per household spreading the sample over
the 12 months of fieldwork, while splitting the overall
sample into 12 monthly subsamples in such a way as
to allow for an overall sample stratified into quarterly
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Fig. 7. TRELLO dashboard.

Fig. 8. Survey modules administration.

representative subsamples (FAO and World Bank [16]).
The implication is that the APS component needs to
have continuous data collection.

On the other hand, appropriate collection of agricul-
tural data entails visiting the household the closest to the
end of the post-planting and the post-harvest activities.
Wollburg et al. [17] demonstrate that non-random mea-
surement error in survey-based estimates of key agri-
cultural input and output data is a function of the length
of the recall period. To improve agricultural data relia-
bility, the authors recommend implementing two visits,
one in the post-planting and one in the post-harvest. In
the Uganda setting, characterized by two equally im-
portant agricultural seasons, it would be ideal to visit
the household four times, twice per season. If budget
or organizational constraints do not allow for a four-
visit approach, it is key to administer the post-planting
module before the harvest is complete to ensure reliable
area measurement.

As mentioned above, the Uganda agricultural year
consists of two seasons. Planting activities of the first
one start in February/March, while its harvesting ac-
tivities end in June; planting activities for the second
season start in July/August, and the harvest is generally
completed by December. Ideally, the fieldwork of the

UHIS would have been organized in a way to cover
the agricultural year from January to December. Data
collection of livestock activities would have been orga-
nized in a way to refer to the same agricultural year.

Budget limitations implied that the UHIS 2021/22
adopted a three visit scheme: during the first visit,
planned for the end of planting activities of the first sur-
veyed season, the post-planting module is administered;
in visit two, occurring towards the end of planting ac-
tivities of the second surveyed season, the post-harvest
modules of the previous season would be administered
along with the post-planting modules of the second sur-
veyed season; in visit three, programmed to start at the
end of the second survey season, the post-harvest of the
second surveyed season and the annual modules would
be implemented in the field. The provision of annual
modules in the third season guarantees an approximate
overlap of the survey period of the crop with the other
agricultural activities and, consequently, consistency in
the result. The socio-economic modules are planned to
be administered over a 12-month survey period.

Figure 8 illustrates the three-visit approach adopted
in the UHIS 2021/22.

Before the start of the fieldwork, APS households are
assigned, at random, the month in which they would
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Fig. 9. Fieldwork schedule for the APS.

Fig. 10. Fieldwork schedule for the BCS.

receive the full household questionnaire for the first and
only time during the integrated survey fieldwork. In
each month, there are one-third of households from each
UNPS EA in which the full household questionnaire is
administered.

For the APS, which receives the socio-economic
component of the survey, the collection of the agricul-
tural data is driven by the consumption-related visits
and is planned over the full 12-month period as well.
For the BCS, which is free from consumption-related
considerations, the fieldwork is envisioned to span nine
months.

The UHIS fieldwork activities were initially planned
to start in May 2020 and end in April 2021, to cover the
2020 agricultural season. However, due to the COVID
19 pandemic, the survey activities were shifted, starting
in May 2021 and due to end in April 2022.

In addition, due to the Livestock Census 2021, all
resources, especially vehicles and staff at UBOS, were
dedicated to ensuring that the livestock census was a
success. The UHIS fieldwork activities were shifted to
start in October 2021 and will end in September 2022.
The fieldwork is still be conducted in three phases. Visit
1 starts at the end of the second season planting period.
Visit 2 starts at the beginning of the second season
harvest period. Finally, Visit 3 starts at the beginning
of the second season planting period. While the annual
panel sample fieldwork is implemented over the full
12-month period, the biennial cross-sectional sample
fieldwork is envisioned to span nine months, as depicted
in Figs 9 and 10.13

13The biennial cross-sectional sample does not collect consump-
tion data that otherwise would need to be collected across the 12-
month period to accommodate seasonality in household consumption
and expenditures. In view of the biennial cross-sectional sample data
collection requirements, it is anticipated that the fieldwork for each
visit could span 3, instead of 4, months.

Field work management and supervision
Parallel and coordinated fieldwork implied extra ef-

fort in terms of fieldwork management supervision. The
overall survey supervision is done by the UBOS execu-
tive director in dialogue with the directors of the Direc-
torate of Population and Social Statistics and the Direc-
torate of Economic Statistics. The two Directorates ap-
pointed a fieldwork management working group com-
posed of staff members from the Social Survey and
Census Department and the Production and Environ-
ment Statistics Department which are involved first-
hand in the design and implementation of the UHIS.
The working group assured the adoption of a common
principle, practice, and guidelines in the technical and
operational aspects of the survey, including but not ex-
clusively: (i) the design of the fieldwork, (ii) the train-
ing materials and modalities, (iii) the sample alloca-
tion and assignation of households to interviewers; (iv)
integrated survey and data management systems with
common guidelines for interviews and data validation.
Finally, the working group works closely with the lead-
ers of the interview team, providing the needed oper-
ational supports. Figure 11 summarizes the fieldwork
management structure.

4. Methodological innovations

There are two main ways in which methodological
innovations have been incorporated into the design of
the UHIS. First, in view of (i) the agricultural household
survey sample that is shared by the APS and BCS;
(ii) the use of the same agricultural questionnaire by
both surveys (samples); and (iii) the ‘light’ household
questionnaire administered to the BCS with questions
that are identical to those included in the more detailed
APS household questionnaire, a range of methods will
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Fig. 11. Fieldwork management and supervision.

be considered under the domain of statistical matching
(D’Orazio et al. [18]) to derive for the BCS households
predicted measures of socio-economic variables that
are otherwise only observed in the APS. The candidate
socio-economic variables that will be the focus of this
type of experimentation will be total annual household
consumption expenditures per adult equivalent (i.e., the
continuous variable that underlies Uganda’s monetary
poverty indicator) and total annual household income.

The second area of methodological innovation in the
UHIS will be the adoption of objective survey meth-
ods in the collection of agricultural survey data. Over
the last decade, methodological survey research con-
ducted in low-income countries, including in Uganda,
has revealed non-classical measurement error (NCME)
in self-reported agricultural survey data, including on
cultivated plot areas [19–23], crop production and
yields [24–26]), and cultivated crop varieties [27–29].
The literature has showcased how NCME can bias not
only the ensuing multivariate analyses that hinge on this
data but also the policy implications of research. Con-
sequently, the calls have been intensifying for the adop-
tion of direct, objective measurement methods, such as
GPS-based land area measurement, crop cutting, and

DNA fingerprinting-based crop varietal identification,
in capturing agricultural survey data.

Against this background, and with support from
the Methods & Tools Development Component of the
50x2030 Initiative, the UHIS will also adopt the use
of objective methods within the sample of rural panel
UHIS households for (i) improved crop area, maize area
and maize yield estimates – via collection of GPS-based
plot outlines and crop cutting on the ground, combined
with satellite-based methods for high-resolution map-
ping of these outcomes across Uganda; and (ii) objec-
tive crop variety identification – via DNA fingerprint-
ing. This component of the UHIS is formally known as
the Uganda National Study on Objective Measurement
in Agriculture (UNOMA) and builds on the experience
of UBOS with the Methodological Experiment for Mea-
suring Maize Productivity, Soil Fertility and Crop Vari-
ety (MAPS), which was conducted in the first seasons
of 2015 and 2016 [26,30] with support from the World
Bank LSMS and the CGIAR Standing Panel on Impact
Assessment (SPIA). In other words, UNOMA scales-up
methods that were tested and validated as part of MAPS
and in follow-up research, and is a testament to the
importance of conducting methodological research in
partnership with national statistical offices in a way that
facilitates the adoption of improved methods in national
surveys.

The UNOMA protocols for crop cutting had been
developed in the context of MAPS and were previously
published by Gourlay et al. [26]. Although the use of
crop cutting will be limited to the sub-sample of rural
panel maize-producing UHIS households, the intention
is to derive imputed crop cut maize yields for the rest
of the maize-producing UHIS sample that is not subject
to crop cutting. Various techniques under the domain
of statistical matching [18] could be considered for this
type of imputation exercise, as well as a modeling ap-
proach that was most recently showcased in Mali [31]
and that hinges on the availability of a range of comple-
mentary survey and geospatial data that UHIS/UNOMA
have readily planned to collect.

In integrating georeferenced survey data and plot
outlines from the broader UHIS sample and crop cut
measures from the UNOMA sample with satellite im-
agery and complementary geospatial data, and lever-
aging machine learning techniques, the aim will be
to derive high-resolution maps of crop areas, maize
areas and maize yields across Uganda. In doing so,
we will be drawing on the existing research in this
space [30,32,33,36], including ongoing research efforts
supported by the Methods & Tools Development Com-
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ponent of the 50x2030 Initiative [34]. The latter is part
of an ongoing body of research that seeks to inform the
50x2030 guidelines for the collection of required geo-
referenced survey data to support high-resolution map-
ping of agricultural outcomes in smallholder farming
systems. In this respect, UHIS will be the first 50x2030-
supported survey to benefit from the emerging rec-
ommendations on survey data collection for enabling
downstream earth observation applications.

Moreover, the UNOMA protocols for obtaining and
managing crop samples for crop varietal identifica-
tion through DNA fingerprinting will be informed by
those used in (i) MAPS in 2015 and 2016 for maize
variety identification; (ii) Methodological Experiment
on Banana Varietal Identification and Soil Fertility
Measurement (BaVIS), which was also implemented
in 2017, with support from the World Bank LSMS
and the CGIAR SPIA [36]; and (iii) similar method-
ological studies implemented in Ethiopia [27–29] and
Malawi [38] that experimented with the use of DNA
fingerprinting for sweet potato and cassava. The crops
that will be subject to DNA fingerprinting-based crop
variety identification as part of UHIS/UNOMA will be
maize, bean, sweet potato, cassava, banana and ground-
nut.

In addition, in collecting self-reported data on culti-
vated plot areas, crop production and yields, and crop
varieties, alongside their objective counterparts, UN-
OMA will be a new source of data that can facilitate
further research into NCME in self-reported agricul-
tural survey data. In later years and with sufficient co-
financing, the coverage of crops that are subject to crop
cutting and crop varietal identification could be ex-
panded, and soil and crop nutritional analyses could be
pursued, informed by activities that will be supported in
this space by the Methods & Tools Development Com-
ponent of the 50x2030 Initiative. The latter expansion
can allow for a better understanding of the extent to
which soil quality is a constraint on increasing crop
yields.

As mentioned above, UNOMA is limited to the rural
panel UHIS households. The timing of UNOMA activi-
ties is closely tailored to the timing of agricultural activ-
ities and the overall workload of the UHIS field teams.
For instance, crop sampling for (i) sweet potatoes and
beans, (ii) bananas and cassava, and (iii) groundnuts for
DNA fingerprinting-based varietal identification will
spread across time and will be conducted during Visit 1,
Visit 2 and Visit 3 respectively. Crop sampling for these
crops will be limited to the rural panel UHIS house-
holds that are planned to be visited during the first two

months of the fieldwork in each visit – corresponding
to approximately half of the rural panel UHIS sample.

Conversely, maize crop cutting and maize crop sam-
pling for DNA fingerprinting will be limited to the re-
maining half of the rural panel UHIS sample – to be
visited during the third and fourth months of the field-
work in Visit 2. Data collection will be specific to the
second season of 2022. During the scheduled Visit 2
to the UHIS households, the GPS-based plot outline
will be captured for a randomly selected maize plot
cultivated by each maize-cultivating UHIS household
that is part of UNOMA. In addition, the enumerator
will establish at random, following the aforementioned
MAPS protocols, two 8 m × 8 m sub-plots on each
selected maize plot, for crop cutting purposes. The de-
cision to set up two crop cut sub-plots is anchored in the
evidence provided by Lobell et al. [39] regarding the
utility of at least two crop cut sub-plots for validating
satellite-based maize estimates.

Furthermore, since the scheduled Visit 3 to the UN-
OMA households will be too late vis-à-vis the timing
of the harvest, an extra crop cutting visit will be fielded
to each UNOMA household. During this visit, the de-
marcated crop cut sub-plots will be harvested and the
crops weighed in the field using high-quality digital
scales. Moisture readings will also be taken. Once the
harvest is processed and weighed, maize grain samples
will be obtained separately from the harvest of each
crop cut sub-plot. These samples will then be barcoded
and captured in the UHIS CAPI application and will be
transported to a centralized location for further drying
and DNA extraction prior to DNA fingerprinting. The
protocols for these steps will also be aligned with those
followed by UBOS in the context of MAPS in 2015 and
2016, and BaVIS in 2017.

5. Integrated analysis and data use

Data integration involves combining data residing in
different sources to enable statistical inference, or to
generate new statistical data for purposes that cannot
be served by each source on its own. This is necessary
because it has the possibility of increasing data use by
a broader number of stakeholders interested in under-
taking scientific analysis or investigations. Analysis of
integrated data requires that the data be managed well
to eliminate linkage errors. The integrated work pro-
gram produces the data with a range of modules such
as agricultural production and productivity, income dy-
namics, nutrition, and gender dynamics, among oth-
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Table 5
Standard activities and actions and their descriptions

Activity/action Description Outputs
Activity 1: Assessment and Planning
Action 1.1: Ecosystem Mapping
and Assessment

Initiative staff/contractors will work with country counterparts to conduct
an assessment of the ecosystem through data collection, data analysis,
and validation workshop. The output will be a final report.

Ecosystem Assessment Report
and Maps.

Action 1.2: Joint Plan
Development through the Delphi
Method

Initiative staff/contractors will coordinate a negotiation process with
country stakeholders to develop a plan that prioritizes constraints and
topics to address through data use activities. Output is a revised plan for
the data use section of the Program Implementation Plan (PIP).

Revised PIP Data Use Section.

Activity 2: Technical Assistance
Action 2.1: Technical assistance
on reforms to data policies and
processes

The Initiative will support country partners through the provision of
expert guidance on reforms to data policies and processes that could
improve data use.

Recommendations for
improvements in policies and
processes to promote data use.

Action 2.2: Technical Assistance
on technological tools

The Initiative will support country partners through the provision of
expert guidance on tools and platforms to promote data sharing and
equipment/services related to those tools.

Recommendations for tools,
platforms, and technologies to
promote data use.

Action 2.3: Technical Assistance
on Data Use Monitoring

The Initiative will provide expert guidance and coordinate government
staff on processes to monitor data use among country stakeholders.

A plan for monitoring data use,
including indicators and
monitoring processes, as well as
recommendations to implement.

Activity 3: Training/Capacity Building
Action 3.1: Training to Data
Producers

The Initiative will hold trainings for data producers on presentation and
interpretation of data. This general plan estimates two-day trainings
twice a year for 30 participants.

Trained data producers. Training
materials and curriculum.

Action 3.2: Training to
Intermediaries on Analytical
Techniques

The Initiative will hold trainings for data intermediaries (analysts and
researchers) on analytical techniques, presentation, and interpretation of
data. This general plan estimates three-day training every quarter for 30
participants.

Trained data intermediaries.
Training materials and curriculum.

Action 3.3: Senior/Director-level
Decision-makers

The Initiative will hold trainings for senior/director-level
decision-makers on statistical literacy and interpretation of data. This
general plan estimates one-day trainings twice a year for 30 participants.

Trained senior/director-level
decision-makers. Training
materials and curriculum.

Action 3.4:
Executive/Ministerial-level
Decision-makers

The Initiative will hold trainings for executive/ministerial-level
decision-makers on statistical literacy and interpretation of data. This
general plan estimates partial-day trainings twice a year for 30
participants. Output is trained individuals

Trained executive/ministerial-level
decision-makers. Training
materials and curriculum.

Activity 4: Workshops
Action 4.1: Workshops to build
the data ecosystem

The Initiative will convene workshops to increase awareness of 50x2030
survey data and improve communication about the data among
stakeholders. This general plan assumes a two-day workshop held twice
a year.

Individuals and institutions
engaged in the data ecosystem and
50x2030 data sharing activities.

ers. This will require building the capacity of data pro-
ducers and users in the production and management of
large datasets produced by the integration work pro-
gram using different statistical software, as well as in
the dissemination of the data. Also, the integration work
program will establish platforms for discussing results
from data analysis to ensure that policy makers and
development partners are able to use the data in their
operations.

The 50X2030 Initiative’s Data Use component in
Uganda has developed a plan based on a sequential pro-
cess that includes assessment and planning of actions,
followed by the implementation of activities to promote
data use and strengthen the data ecosystem. The activ-
ities fall into three categories – Technical Assistance,
Training, and Workshops – which all happen concur-

rently throughout the life of the project. Table 5 lists
a set of ten standard activities proposed for a country,
including their description and outputs. Following the
table, a narrative section provides detailed information
on the nature of the Activities and Actions. The exact
focus, duration, and other details can be refined after the
Ecosystem Assessment and follow-on Joint Planning.

6. The institutional process

In past decades the UBOS has used representative
sample surveys to produce agricultural data. The of-
ficial source of agricultural statistics in the country is
the Uganda Annual Agricultural Survey (AAS), con-
ducted in 1967/68, 1991/92 and 1992/93, before be-
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ing revamped in 2017. Since 1992/1993 the Integrated
Household Survey – renamed in 1995/96 as the Uganda
National Household Survey (UNHS) – collects crop and
other agricultural data. Starting in 2005/06, the Uganda
National Panel Survey was introduced as a follow-up to
the UNHS and integrated the data on agriculture in its
multitopic framework.

The decision to integrate the agricultural and the
socio-economic surveys has been explored by UBOS
since 2017 when the AAS survey began, that is the
point at which the two survey efforts started to co-exist.
Interest in integrating the surveys was due to the fear
that (i) one of the surveys was duplicating effort; and
(ii) fear of the same organization producing contrasting
agricultural estimates for the same country and period.

At that time, the UNPS and AAS survey programs
were supported respectively by the WB LSMS-ISA
Survey Program and the FAO AGRISurvey Programme.
As implementing agencies of the 50x2030 initiative,
WB and FAO supported UBOS in onboarding to the
Initiative and they provided technical advice throughout
the integration. In particular, UBOS, FAO and the WB
set up a dedicated team to support the entire process
and solicit punctual input from subject matter experts
on specific issues (e.g., sampling, SuSo development,
etc.).

Officially, the survey integration process started in
December 2018 when the then UBOS/DAES, UBOS/
DSES, FAO and WB met at the first technical retreat
on the Integrated Survey Programs. On that occasion,
UBOS Directorates and the program agencies agreed
that the UNPS and the AAS would integrate, starting in
2020. The original UNPS sample would cease and be
replaced with a new integrated one.

An Integration Team was established to ensure the
continuity of technical discussions on the methodolog-
ical, logistical, financial and technical aspects of in-
tegration. The technical work for the design of UHIS
started after the first retreat focusing on the sampling
methodology and on the harmonization of survey in-
struments. Subsequently, the discussion agreed on the
survey calendar (in July 2019) and the architecture of
the CAPI application (in January 2020).

From the institutional standpoint, two separate di-
rectorates had to work together, aligning their working
programs, duties, and responsibilities. The integration
process generated synergies in terms of optimizing hu-
man capacity and the transfer of knowledge between
the two directorates, although the task turned was not
always easy. The UHIS was designed and developed as
a unique survey program, but institutionally the teams

involved have different management and several roles
beyond the UHIS.

UBOS intended to launch the UHIS in May 2020,
but external challenges – especially the COVID-19 pan-
demic – obliged UBOS to reschedule the launch of the
survey. In response to the rapid escalation of the spread
of COVID-19 worldwide, the Government of Uganda
(GoU) undertook measures to prevent the outbreak of
the pandemic in the country by locking down the econ-
omy in March 2020. This had an immediate impact on
UBOS, entailing the suspension of all field operations
and the rescheduling of activities, including the UHIS.
A decision was taken to shift the UHIS launch to May
2021.

In April 2021, the survey launch was further chal-
lenged by the abrupt decision by GoU to undertake the
Livestock Census 2021. UBOS was obliged to make all
its resources – especially vehicles and staff – available
for the timely implementation of the Census. The UHIS
suddenly found itself lacking in human resources, lead-
ing to a delay in its start. It was then agreed that train-
ing would start in September 2021, and the fieldwork
thereafter.

7. Conclusions and the way forward

The paper has presented and discussed the peculiari-
ties of the Uganda Harmonized and Integrated Survey
from the perspective of integrating a household and an
agricultural survey program. In particular, it empha-
sized that when two survey programs with different
objectives aim to reach a strong degree of integration,
the benefits of integration are inevitably accompanied
by several complexities requiring careful and timely
consideration.

From a technical point of view, the most complex as-
pect was the development of a survey calendar that was
efficient and yet able to satisfy the information needs of
a consumption survey (demanding a spread of the vis-
its across 12 months) and the requirements of an agri-
cultural survey (requiring punctual visits linked with
the seasonal cycle). In Uganda, the strategy foresees
that some of the panel households will be visited more
than three times in the year, to ensure the agricultural
questionnaires are administered in the proper time.

In addition, the paper showed that successful inte-
gration requires strong motivation at the country level
and advanced technical skills. In Uganda, the integra-
tion of the AAS and UNPS was sought by the national
statistical office, facilitated by high national expertise
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and long-standing relationships with the relevant inter-
national agencies.

In terms of the ways forward, the authors would like
to emphasize the importance of completing the inte-
grated design and data collection with equivalent in-
tegration and harmonization at the processing, analy-
sis and reporting phases. So, for instance, the agricul-
tural data collected through the different components
shall be analyzed by a unified and coordinated inter-
departmental team, following the same procedures. This
technical coordination may benefit from stronger coor-
dination at the senior level, through the presence of a
central coordinator.

The Uganda experience offers interesting lessons to
other countries interested in the integration experience.
In addition, it may also pave the way for other types of
integration within UBOS. For instance, the development
of the survey instruments showed the value of aligning
concepts and definitions and, in some instances, even
survey modules, to ensure consistent statistics across
surveys.
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