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Executive summary 

The work presented in this report represents an independent quality review conducted in parallel 

with the thematic analysis of the Fourth Rwanda Population and Housing Census (RPHC4). It 

covers the work done prior, during, and after enumeration to maximise the data quality. The 

assessment confirms the strong planning and quality assurance throughout the enumeration to 

maximise representation of the population; but also finds potentially weaker direct quality 

assurance during the data processing phase. The overall conclusion of the assessment is that the 

RPHC4was implemented with strong quality control and gives an excellent representation of the 

population of Rwanda with generally good measurement of its structure both in terms of spread 

and demographic and socio-economic characteristics. 

The claim of high quality with respect to representation is confirmed by the Post-Enumeration 

Survey (PES), which measured the net-coverage of the household population in the RPHC4 to be 

over 99% nationally with little variation across provinces and by age and sex. Gross under-

coverage was around 1.5% while gross over-coverage (erroneous inclusions) was around 0.6%. 

The conclusion of excellent representation is also consistent with the plausible growth rate for the 

population over the inter-censal period implied by the national results.  

Analysis of the demographic and socio-economic information contained in the final RPHC4 

database and triangulation with other data sources also confirm that for most areas, the RPHC4 

gives a reliable and comprehensive representation of the population. However, some issues were 

found with respect to measurement of population characteristics: some possible under-reporting of 

males (especially at young ages), some age-heaping around the digits 0 and 2 as well as particular 

irregularities around the ages 2 and 12. Moreover, despite careful testing of the questionnaire with 

explicit enumerator instructions regarding these sections, there is also evidence of under-reporting 

of mortality, and to a lesser extent fertility. Indirect estimation may be appropriate in these two 

thematic areas. However, apart from these issues the analysis of the RPHC4 database supports 

the assertion of good quality with respect to measurement. 
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Introduction 

The population and housing census of any country forms the basis of the population 

information for that country. Therefore, assessing the data quality of the census is crucial to 

ensure users and policy-makers can have confidence in the data. In this report we review the 

data quality of the Fourth Rwanda Population and Housing Census (RPHC4) conducted for 

the night 15th August 2012. We do this by first reviewing the processes and procedures 

behind the RPHC4; and then by directly assessing the coverage of the RPHC4 and indirectly 

assessing the outputs of key variables for plausibility. 

Eurostat identify six aspects of data quality; relevance, accuracy, timeliness and punctuality, 

accessibility and clarity, comparability, coherence. In this report we will focus particularly on 

the accuracy aspect with reference to comparability and coherence. We will make some 

reference to the other aspects where appropriate, for example relevance comes in when we 

consider the design of the questionnaire. To aid our assessment of accuracy we will use the 

life-cycle from Groves et al (2009), simplified for a census situation. This is shown in Figure 

1. 

The life-cycle in Figure 1splits the process of producing final outputs into two components; 

measurement and representation. Within measurement there are several steps (boxes) to 

the creation of an output and at each step errors (ovals) can occur. For example, a well-

designed question may well give valid measurement of the underlying construct but if poorly 

administered there will be measurement error as the resulting response is the true response 

with error. Within representation there are also several steps and again errors can occur at 

each step. For example, there may be a perfect listing of all housing units (census frame) but 

if the enumerator fails to get responses from all units there will be response error. With the 

Census, coverage assessment is a step that takes place to assess the representation but it 

is rare, the UK is a notable exception, for the output database to be adjusted to ócorrectô for 

errors of representation. 
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Figure 1:Census life cycle from a quality perspective 
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Source: adapted from Figure 2.5, p. 48, Groves et al (2009). 

 

The steps in Figure 1have also been split into three phases to cover the implementation of 

the RPHC4 Project; a pre-enumeration phase, an enumeration phase, and a post-

enumeration phase. In the following sections we will use the three phases to deal with the 

various steps for both measurement and representation and their associated errors. In 

Section 5 we will then bring in information from the Post Enumeration Survey (PES) as part 

of the coverage assessment to assess the quality of the representation component. In 

Section 6 we will use various tools, particularly focusing on age and sex, to assess the 

overall quality of the key census outputs. Finally, we will conclude and discuss lessons for 

the next census.  
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Chapter 1: Pre-enumeration phase 

Detailed planning for the RPHC4 Project started back in 2009. The National Institute of 

Statistics of Rwanda (NISR) were able to build on the broadly successful 2002 Census but 

with the goal to improve timeliness of the data and therefore also improve relevance for 

policy-makers by making results available closer to the timing of the data collection. The 

early start to detailed planning was part of a conscious decision by NISR to put the delivery 

of a high quality1 output database at the centre of the RPHC4 Project. This key aim was 

supported further by strong political engagement at all levels from National Government 

down to Village Heads; as well as buy-in from society of the importance of collecting the 

census data. 

Political support was encapsulated by the Presidential Order of 28/02/2011 that set-out the 

structure for the administration of the census; a National Census Commission comprising of 

high level Government representation supported by National Census Commission branches 

and the Census Technical Committee. This was then put into action by the Ministerial Order 

of 19/01/2012 ódetermining the composition, mission, structure and functioning of the 

National Census Commission branches and determining the administrative structure, 

technical organisation and activity schedules of the fourth general population and 

housing censusô. Within NISR, as planning progressed a Director of Census was recruited, 

to work alongside the National Census Coordinator, and a Census Department created to 

take forward the plans. The work of NISR was also supported by UNFPA with Consultants 

providing additional input, especially at this pre-enumeration phase. Overall, the aim was to 

ensure planning was thorough and had sufficient time built-in for the various stages.  

A management structure for the RPHC4 was developed, in line with the structures laid-down 

in the Presidential and Ministerial Orders, starting with National Coordinators to cover the 

household population as well as the army, police, and prison populations. There were then 

Provincial Coordinators and for each District two key Coordinators; one from NISR and one 

from the Education Department as enumerators were to be recruited from local primary 

school teachers. There was also representation from the army, police, and prisons; and the 

support of police was particularly important in the more remote areas as they were able to 

support the movement of census enumerators. Within each District, Zones were created by 

combining Administrative Sectors so there were Zone Supervisors and then Sector 

Supervisors within each District. Finally, Team-Leaders were assigned between three and six 

neighbouring EAs within a Sector with an enumerator assigned to each EA. 

In this section we will now cover the creation and testing of the questionnaire dealing with 

ensuring there could be valid measurement of the desired2 constructs. We then cover the 

representation stages up to the listing of housing units prior to the enumeration phase in 

August 2012. The recruitment and training of enumerators is also covered as that was crucial 

for the listing of housing units as well as the subsequent enumeration covered in Section 3. 

                                                
1
 relevance, accuracy, timeliness and punctuality, accessibility and clarity, comparability, coherence 

2
 It is important that the constructs should be relevant to the policy-makers. 
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1.1 Development and testing of the questionnaire (validity; 
measurement errors) 

The first stage involved starting with the 2002 questionnaire and engaging across the 

Departments of National Government to assess the relevance of the topics being covered 

and potentially identify key topic gaps. Once there was agreement on the topics, the design 

and layout of the 2002 questionnaire was the starting point for developing the questions and 

questionnaires for 2012. As a default, questions were kept the same in 2012 as in 2002. This 

not only increases the comparability of the data across time but made sense given the 2002 

questionnaire was based on UN recommendations for census questions and content. There 

were some changes to content and question structure. More household information was 

collected on internet access reflecting the rapid changes in terms of internet coverage. In the 

area of disability, there was the positive move towards utilising questions from the 

Washington Group that were consistent with the International Classification of Functioning, 

although the questionnaire did not capture all the elements. Other questions, such as those 

relating to birth registration and survival of parents were added or adjusted from 2002 to 

improve comparison with other sources such as the Demographic and Health Surveys. In the 

area of marriage and family, there was the addition of a direct question on age at first 

marriage but polygamy for females was still not fully covered. There was some loss of 

comparability in terms of literacy questions between 2002 and 2012, minor but potentially 

problematic changes to economic status categories, and a change in the definition of a 

óroomô when reporting the number of rooms; and looking back it is not clear what the 

motivation was behind these minor changes.   

In terms of lay-out, there was a fundamental change to restructure the household 

questionnaire to be a page-per-person design. This was based on the experience of 2002 

where a line-per-person lay-out going across several pages caused problems both in terms 

of measurement and processing errors. However, this change in the design of the 

questionnaire required the inclusion of a household member grid on the first page to ensure 

the enumerator included all members when completing the individual pages. The grid also 

facilitated the enumerator in identifying the usual residents present in the household on 

census night, the usual residents absent from the household on census night, and those 

visiting the household on census night. 

A result of the change was to move the household questions to the end, which had 

previously been identified during planning for 2002 with an increase in missing data in the 

household questions. To mitigate this, the original form design for 2012 was such that the 

household3 section was visible when the enumerator un-folded and folded the questionnaire 

to complete the individual questions as a reminder to complete the household section. 

Testing showed the design worked well but it was too costly to produce, relative to the simple 

booklet that was adopted for the actual census, with enumerator instructions to not forget the 

household section. Therefore, a conscious decision was made to change the design of the 

lay-out to improve the quality of the individual level data and accept a possible reduction in 

the quality of the household data. But it was also a known issue so that the importance of the 

household data could be stressed during the enumerator training to mitigate any reduction in 

quality, and small-scale testing supported that training could prevent a reduction in quality. 

                                                
3
 It is worth noting that the mortality questions relate to the household and therefore come at the very end of the 

questionnaire as they are at the end of the household section. 
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Prior to any field-testing, the proposed questionnaire was reviewed by experts within the 

NISR. Small-scale tests were then undertaken to pilot the use of the questionnaire. This 

allowed further development of enumerator instructions where it was clear that enumerator-

respondent interaction was potentially introducing measurement error with respect to the 

desired measurement. The result of the testing was a proposed questionnaire that could be 

used in the pilot census; where itôs general use by enumerators, flow of questions, as well as 

understanding and acceptability by respondents could be assessed on a larger scale. 

1.2 Creation and mapping of the enumeration areas (coverage 
errors) 

The United Nations4define a census as óthe total process of collecting, compiling, evaluating, 

analysing and publishing or otherwise disseminating demographic, economic and social data 

pertaining, at a specified time, to all persons in a country or in a well delimited part of a 

countryô either defined in terms of persons present on census night (de facto) or usual 

residents (de jure). Therefore, a census must plan to maximise the coverage of the 

population, in the case of the 2012 Census both in terms of usual residents and, via the 

inclusion of visitors in the enumeration of each household, persons present. That 

maximisation started with the defining and mapping of enumeration areas (EAs). 

To ensure the census outputs would have the most relevance, the village was chosen as the 

basic definition of the EA as this is the smallest administrative unit, typically covering 

between 150 and 200 housing units. Early testing of the questionnaire had also confirmed 

that the average time taken to enumerate a household made this a realistic workload for a 

single enumerator given the fifteen day fieldwork period specified in the Presidential Order. 

The first stage of mapping was a pilot exercise in February / March 2011 that visited every 

EA. The first aim was to collect data to map the boundaries of each village on the ground, 

with the help of the Village Head, using GPS; as well as recording important local landmarks 

that would aid enumerators in identifying the EA during the enumeration phase. The second 

aim was to estimate the size of each village, with the help of the Village Head, and this 

identified some villages that would have resulted in EAs that were too large. In such cases a 

further sub-dividing was undertaken using roads to define boundaries and recording the 

chosen boundaries using GPS. 

Back in the office, the original plan was to impose the GPS data defining boundaries on 

traditional line-maps and these were used during the census pilot. However, after further 

discussion the line-maps were replaced by high definition aerial photographs of the whole of 

Rwanda supplied by the Rwandan National Land Centre (for Kigali) and purchased from 

Google for other areas. Some further work, including re-visiting villages, was done to ensure 

common boundaries of EAs were linked and followed visible features on the ground that 

were also identified on the maps. This was on-going work throughout 2011 and the start of 

2012 to ensure the defined EAs gave 100% coverage of the geographic territory of Rwanda. 

A high definition map of each EA was then produced, in time for the listing exercise, with the 

EA boundary clearly marked on the high definition aerial photograph along with boundaries 

for the bordering EAs. 

                                                
4
Principles and Recommendations for Population and Housing Censuses, Statistical Papers Series M, No. 

67/Rev.2, United Nations, New York, 2008, p.7. 
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Figure 2: Map showing EA boundaries 

 
Source: NISR 




















































































































