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Summary

Census data present considerable advantages over sample-based surveys in terms of
their potential for disaggregation by population characteristics and small geographic areas.
However, to adapt to a changing global landscape and new information needs, countries have
turned to, or are in the process of exploring, alternative approaches to generating population
data, including register-based censuses and self-enumeration. Building on emerging lessons
from the 2020 census round, this paper reflects on the prospects of population and housing
censuses for the 2030 round and beyond, identifying opportunities and challenges of
leveraging innovation to produce relevant and cost-effective population data. Population and
housing censuses will continue to serve as one of the key pillars of integrated population data
systems in the foreseeable future. Rather than a predetermined path towards a register-based
census, the future of censuses is likely to require a variety of strategies to be crafted according
to country-specific conditions.
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I. Introduction

1. Population and housing censuses are and continue to be the cornerstone of the
demographic data infrastructure in most high-, middle- and low-income countries. The role of
censuses is also central to the United Nations’ 2030 Sustainable Development Agenda, providing
population denominators to more than 100 SDG indicators, and with a specific SDG target
(17.19.2) underscoring their importance. Due to their universality, census data present
considerable advantages over sample-based surveys in terms of their potential for disaggregation
by population characteristics and small geographic areas, making them a key tool to ensure
everyone is counted, including the most vulnerable and marginalized groups.

2. However, methods adopted for the collection of population data have significantly evolved
over the past decades to adapt to a changing global landscape, reflect new information needs and
take advantage of new data sources and technologies. In particular, the fitness-for-purpose of
conventional population and housing censuses has been placed under scrutiny. On the one hand,
the cost effectiveness of the census as a source of evidence for policy-making has been questioned
in the light of pressing constraints on public finances, its infrequent periodicity (typically once in
a decade) and the suboptimal utilization of the census data. On the other hand, concerns about
the accuracy, relevance and coverage of census data are motivated by emerging difficulties of
conventional enumeration (e.g. decreasing response rates in some countries); challenges in
capturing new types of living arrangements and patterns of mobility, such as multiple residences,
single-person households and student mobility (Coleman 2012); and the omission by design or
systematic under-enumeration of some of the poorest and most vulnerable population groups—
e.g. the homeless, people living in institutions, indigenous and nomadic populations, irregular
migrants (Carr-Hill 2013). It is then unsurprising that a number of countries have turned to, or
are in the process of exploring, alternative approaches to generating population data, including
register-based censuses and self-enumeration. Lessons learnt from the Covid-19 pandemic may
contribute to accelerate the transition to census approaches that do not require face-to-face
interaction with respondents.

3. While the two-century old notion of a universal population census may appear
anachronistic! in the age of digitization, cloud solutions, artificial intelligence and citizen
generated data, most countries, including some of the wealthiest and with strongest governance
structures, retain their censuses and continue to invest in modernizing them. Why is it the case?
What are the challenges of abandoning population censuses and relying exclusively on alternative
sources of data? Is the use of technology for census modernization the answer to the fundamental
questions about the utility and future of the census? And, ultimately, do population censuses
retain their own place in the data revolution? Building on emerging lessons from the 2020 census
round, this paper aims to provide a reflection on the prospects of population and housing censuses
for the 2030 round and beyond, identifying opportunities and challenges of leveraging innovation
to produce relevant and cost-effective population data.

I1. Trends of the 2020 census round

4. COVID-19 has significantly impacted the schedule of the 2020 census round. Out of 139
censuses planned for 2020 or 2021, only 68 were conducted. Most of the remaining ones were
postponed until 2022 or 2023. As of August 2022, fifteen countries have no confirmed dates for
their 2020 round census, including some of the largest countries in Asia (India) and Africa
(Ethiopia) and war-torn countries where census enumeration was not possible for two or more
decades.

! This dilemma was aptly summarized by the title of one of the sessions of the discussion platform of the
Statistical Journal of the International Association of Official Statistics - Population censuses: are
statistical dinosaurs able to adapt?
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5. Globally, traditional population censuses involving the enumeration of the entire
population account for the large majority (158 out of 218, about 73 per cent) of all censuses
conducted or planned in the 2020 round (figure I). However, this reflects significant geographic
diversity. On the one hand, all countries in Africa and Latin America have been conducting
traditional censuses. On the other, the transition towards using administrative data in censuses is
well underway in Europe and parts of Asia. Twenty-six (26) countries have conducted (or
planned) register-based censuses, primarily in Europe and the Middle-East, while additional 22
countries, including in Central and Eastern Asia have adopted a combined methodology for their
censuses” - most of them for the first time in the 2020 census round. In the UNECE region, the
percentage of UNECE countries conducting a traditional census has dropped from 64 per cent in
2010 to 44 per cent in 2020 (UNECE census wiki). For many countries a combined census has
been a stepping stone to the realization of a registered based census (e.g. Tiirkiye in 2011). In its
2020 combined census, China collected for the first time the citizens’ ID number, which was
used for cross checking the census information with the household registration (hukou) system
and the elimination of duplicate records (NBS, 2022).

Figure I
Countries by type of census
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Source: UNFPA Global Census Tracker (as of July 2022)

6. The transition to a combined or fully register based census requires the availability of a
well-established and comprehensive set of administrative registers and accompanying
institutional and legal frameworks to support access to and use of administrative data for census
purposes. Figure II shows the relationship between the type of census and the coverage of birth
registration for UNFPA program countries that have conducted the 2020 round census.
Unsurprisingly, virtually all countries conducting a combined or register-based census have
universal or nearly universal birth registration coverage. In Indonesia, incomplete population
register data were used to improve and speed up the household pre-listing (UN-ESCAP, 2022).

7. Countries conducting traditional censuses are also investing in the modernization of
planning, enumeration, and analysis methodologies to achieve cost efficiencies and improve
timeliness and quality of the data. Data collection techniques have evolved with the use of hand-

2 In a ‘register-based census’ there is no direct collection of data from the population. Administrative data
held in various registers (for example, a population register, building or address register, social security
register, tax records) replaces a traditional enumeration. A ‘combined census’ blends the use of
administrative data with the collection of a reduced set of data from a field enumeration of the population,
typically to derive specific variables that are not readily available from any administrative source.
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held devices (tablets, smartphones) and digital systems for self-enumeration. This is reflected in
figure III, showing that in the 2020 census round less than 1 in 10 countries have been using
traditional paper forms (PAPI) as the main method of enumeration. Computer Assisted Personal
Interviewing (CAPI) has been the most frequently used enumeration method (45 per cent of all
countries conducting census enumeration). To maximize the completeness of coverage, CAPI
has also been adopted in combination with other methods of enumeration (i.e. 17 per cent used
mixed methods), most notably online self-enumeration. In particular, mixed methods are the
dominant approach for enumeration in combined censuses.

Figure II
Percentage of children under age S registered by the civil registration system by type of 2020 round census,
selected countries®
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Figure III
Countries conducting traditional or combined censuses by method of enumeration
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Source: UNFPA Global Census Tracker (as of July 2022)

8. Atregional level, 27 out of 44 ECE countries conducting traditional or combined censuses
of the 2020 round have been relying on internet responses as one of the approaches of field-based
enumerations, while others are exploring this possibility (UNECE census wiki). About 1 in 3
Asia-Pacific countries introduced or increased the use of alternative data collection methods
(CAWI, CATI or self-enumeration with paper questionnaire) to address the limitations imposed
by Covid-19 on face-to-face field enumerations (UN-ESCAP, 2022). In China, respondents were
able to fill in and submit the census questionnaires by scanning a QR code, with more than 30
million households completing enumeration through self-administered online reporting (NBS,
2022). In Iran’s 2016 census, half of the population (48.5 per cent) was enumerated through an
online questionnaire—while the planning for a register-based census in 2026 is well underway
(SCI, 2022). The investment required to digitize the data collection is commonly regarded as
generating significant improvements in census processes and data quality. For example, the
adoption of the CAPI system in Malawi’s 2018 census reportedly resulted in greatly improved
timeliness of the census results as well as lower per capita census costs (Kunyaka et al., 2020).

9. The geospatial revolution has also transformed census processes through the adoption of
satellite imagery for cartographic mapping, increasingly sophisticated algorithms for building
footprint analysis and enumeration area delineation, dashboards for real time monitoring of
census operations, geospatial techniques in the analysis of census data, and modeling approaches
to estimate populations in hard-to-reach areas. Multifold examples of other innovations are
modernizing census processes across regions. Cloud solutions for the transmission of census data
and real-time monitoring of census enumeration are being adopted, including for large scale
census operations. In Mexico, for example, the OPERA system allowed for the generation,
analysis and monitoring of indicators of coverage, speed and productivity, as well as the transfer
of databases encrypted with advanced algorithms (Orozco et al., 2020). China, in turn, pioneered
the use of big data in its 2020 census by utilizing electricity meters and mobile phones to locate
empty households and the population whose current residence could not be determined,
respectively (NBS, 2022). In countries where a universal enumeration is not possible because of
inaccessibility or insecurity of some areas, advances in the availability of detailed satellite
imagery, geo-positioning tools for field surveys, statistical methods and computational power
have enabled the development of geospatial statistical models that can estimate population
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IV.

distributions at fine spatial scales. Colombia (DANE, 2022) and Burkina Faso (INSD, 2022)
provide excellent examples of application of this approach as part of their 2020-round censuses.

10. A key factor enhancing the feasibility and cost effectiveness of census modernisation has
been the transfer of knowledge, skills and equipment between countries through a proliferation
of regional initiatives (UNFPA, 2021), the benefits of which were reported for example by
Malawi (Kunyaka et al. 2020) and Palestine (Awad and Abu Harb 2020). Partnerships with
academic institutions have been highly instrumental to the development of capacity in ‘hybrid’
census methodologies.

Financial sustainability of traditional censuses

11.  Against the backdrop of limited public sector budgets and increasing demand for public
services, in many countries the high cost of traditional population censuses has been increasingly
difficult to justify. According to a recent survey conducted by the UN Statistics Division, the lack
of financial resources is one of the top three challenges experienced by statistical agencies in the
2020 census round (UNSD, 2020). Uncertainty and delays in the mobilization of census funds
often affect the schedule of census preparation and impose compromises in the execution of
census activities. NSOs are often faced with funding gaps in key census activities until very late
in the implementation schedule, as reported for Malawi’s census (Kanyuka et al., 2020). In
particular, the large workforce that needs to be temporarily deployed for a full field-based
enumeration accounts for the largest share of census costs—typically about 40 per cent (Stukel,
2008). On the other hand, dissemination activities are most likely to be curtailed due to funding
gaps.

12.  Dependence on foreign donors makes the financial viability of census projects additionally
vulnerable to cutbacks in international development assistance. This is especially the case for
African countries, only some of which can count on national investments to cover the entire
census budget®. Analyses of resource flow for overseas development assistance suggest that
international support for censuses and surveys has been stagnant, while funding to administrative
data systems has doubled between 2011 and 2019 (PARIS21, 2021).

Prospects for the 2030 census round and beyond

13.  While many countries are still grappling with the delays of their 2020 round censuses, in
other countries preparations for the next census round are already underway. For those countries
which had to postpone their censuses due to the impact of the Covid-19 pandemic, one of the key
questions to be considered will be whether to revert to the periodicity of the previous census
cycle or plan the next census according to a new 10-year interval. On the other hand, countries
which conducted their census enumeration while severely impacted by the pandemic may need
to assess the representativeness and comparability of census results, and feed any adjustment
required by the users into the planning of the next round. At a more fundamental level, the
postponements (and cancellations) due to the pandemic may prompt or accelerate a reflection
around the fitness for purpose of the fieldwork-based approach to census enumeration and the
availability of alternatives that can generate more regular population data.

14.  In the medium term, cost-cutting pressures on census agencies are likely to continue. On
the one hand, the global cost of conducting traditional censuses will continue to increase driven
by population growth: out of 0.7 billion people who will be added to the world population over
the decade 2020-30, over 600 million will live in low income and lower-middle income

3 Eleven (11) out of 22 countries reporting to rely on international donor support for half or more of their
2010 round census budget were in Africa (Stukel 2008).
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countries* where field-based enumerations will continue to be the main method of data collection.
On the other hand, economic damage from the war in Ukraine has negatively affected the
prospects for economic recovery after the Covid-19 induced crisis, with foreseeable impacts in
terms of government budgets, commodity and energy prices (IMF, 2022). As a result, the volume
of financial flows for overseas development assistance, typically allocated as a share of national
economic outputs, may also suffer. Lessons learnt from the previous census rounds warn us that
the progress towards expanding the global coverage of population censuses is not linear nor
incremental. As such, in a funding landscape further characterized by donor fatigue and multiple
competing priorities - including growing humanitarian needs - ensuring that the benefits of
conducting a census are well understood will be more important than ever to establish the political
support for the 2030 census round.

15.  The trend of moving away from field-based enumerations towards combined and full
register-based censuses will no doubt continue in the 2030 round in Europe and other high-
income countries, as already anticipated by a number of statistical agencies (UNECE, 2020). The
integration of administrative data into census processes can also be expected to advance in the
Asia-Pacific and Latin America, where several countries have made significant progress in
strengthening civil and vital registrations and have taken steps to establish population registers
(ESCAP, 2022). The transition towards register-based methodologies clearly shows that the
population census is in a state of flux, with the 2030 round playing an important role in shaping
its future.

16. However, it would be premature to assume that the traditional census is in a “state of
global decline” (Kukutai et al., 2015). It can be anticipated that in the 2030 census round the
majority of countries will continue to undertake a field-based census, albeit with a combination
of data collection modalities and leveraging administrative and other data sources to strengthen
census processes. The experience of some of the most advanced statistical systems shows that
establishing a functional set of registers fit for the purpose of replacing a traditional census can
take many years, requiring a high initial capital investment and degree of interagency
collaboration and public compliance (Coleman, 2012). In particular, the reliance on
administrative data without proper quality control procedures can lead to reduced quality of the
census outputs. In low-income countries lacking fully-fledged administrative data infrastructures,
the preconditions for a full transition to register based methodologies are unlikely to be met for
the foreseeable future. In these contexts, the integration of geospatial and statistical methods and
adoption of alternative methods of census enumeration may represent the most viable solutions
to produce more accurate, timely and cost-effective census data. Yet, these promising approaches
are not exempt from constraints, demonstrated for example by the low response rates typically
encountered with online/self-enumeration methodologies. The increasing demand for
geospatially enabled statistical data currently exceeds the capacity of many national and regional
institutions (UN-GGIM, 2022).

17.  The census has also a function to retain in the establishment of register-based statistical
systems. The population census can be used to assess the quality of civil registration systems
(and vice versa). Many countries have included in their censuses questions on whether births and
deaths reported for the members of the household have been registered. Similar questions can be
adopted with reference to marriage. The cross-classification of this information with individual
and household socio-economic characteristics allows analysts to identify the determinants of
under-registration, e.g. any association with household-level poverty, low educational attainment
or language barrier or gaps in seemingly complete civil registration systems with reference to
specific groups which may partly escape administrative processes. Censuses may also include
questions on the self-reported reasons for not registering a civil event (e.g. because of cost,
distance, lack of awareness of registration requirements and procedures, etc.). In some cases, the
census has been used for the establishment of population registers. In India for example, the

4 According to the medium variant projection of the UN Population Division’s World Population
Prospects, 2022 Revision.
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information collected in the house-listing phase of the 2010 PHC was used to establish the Nation
Population Register, and updated in 2015 (Venkataramanan, 2019).

18.  Ultimately, it is possible to envisage that the development of new techniques for
modernizing traditional censuses and improving their cost-effectiveness, and the replacement of
field-based enumeration with a combined and, eventually, fully register-based system, will
continue to develop as mutually reinforcing, rather than mutually exclusive, approaches to the
generation of demographic data. While the notion of a census as a process of door-to-door data
collection needs to be reconsidered (Baffour et al., 2013), population and housing censuses will
continue to serve as one of the key pillars of integrated population data systems in the foreseeable
future. Rather than a predetermined path towards a register-based census, the future of censuses
is likely to require a variety of strategies to be crafted according to country-specific conditions.
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