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 Rational/Objectives 

1.   Introduction/ Background 

The Population and Housing Census is an activity of paramount importance as it provides 

a head count of people (and structures) living within geographical boundaries of a designated 

area with reference to a particular period and time, whether they are nationals or foreigners, legal 

or illegal for Policy Planning, Sampling Frames etc. at each level. The United Nations (1998)1 

defines census as, “the total process of collecting, compiling, evaluating, analyzing and publishing 

or otherwise disseminating demographic, economic and social data pertaining at a specified time, 

to all persons in a country”. In Pakistan it is also prerequisite for the representation in the National/ 

Provincial & Local bodies on basis of inhabitants in each area of the country and used for 

delimitation of electoral constituencies as per the Article 51(5) of the constitution of Pakistan. It is 

also providing relevant data for resource allocations as per National Finance Commission 2010 

and quota allocation for jobs etc. Owing to its linkage with the political representation & resource 

allocation, it becomes sensitive and always under severe critique as every sector of the society 

critically reviews and closely watches the trends of population growth, so that their interest / 

benefits can be properly recognized.  

Population & Housing census is a decennial activity and conducted by every country, 

however some countries are now conducting it every 5 years as per their requirements. Pakistan 

has so far conducted Six Population Census since independence i.e. 1951, 1961, 1972, 1981, 

1998 and 2017 using de-jure approach2 (i.e. person is enumerated based on his usual place of 

residence where he is living at least for last six months).All the census were conducted using 

manual approach of filling the questionnaires( paper, OCR & ICR) of conducting face to face 

interviews It is important to note that the fifth census was due to happen in 1991 but when the 

House listing exercise was done in 1990, abnormal numbers were reported, therefore the process 

was halted. Similar exercise was initiated in 1994 but the results were similar; the reason was 

that people tried to over-report population numbers in different parts of country to get more shares 

of resources and more representation in National Assembly. Therefore, in 1998, the Government 

decided to conduct the census with the support of the Army to add credibility and transparency 

to the whole process. Similarly, the Sixth census was due in 2008 but could not hold due to some 

security issues. The Government tried to initiate it in 2011 by conducting House listing Operations 

but same was discarded due to huge over reporting in the several parts of country   which are 

contrary to the demographic trends & patterns. Therefore, the process delayed and eventually 

held in 2017 with support of armed forces & intervention of Supreme Court of Pakistan. The Sixth 

Census was completed successfully and provisional results were announced on 25th August 

2017. 

It is worth mentioning that the provisional results of the Census 2017 were questioned 

severely by various sectors of the society especially political forces and in particular from Sindh 

                                                           
1 The 2017 Census of Pakistan; Analysis of Provisional Results, Research Report No 101,2018 Social Policy & Development Center 
2  Brief on Census processes in Pakistan, Pakistan Bureau of Statistics 
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Province with allegations of under counting and incomplete coverage, this not only delayed the 

approval process but affected severely the credibility of the census process and numbers. 

Government of Pakistan for approval of the Final results of census 2017 constituted a cabinet 

committee of minister on 11th February 20203 “to deliberate and make recommendations for 

finalization of results of Census - 2017 within a period of two months”. The committee held six 

meetings and after detailed deliberations recommended that “to approve the final results of 

Census-2017 in the larger national interest and to conduct next census as soon as 

possible by adopting modern technologies”. Accordingly, the Council of Common Interest 

(CCI) 4 approved the Final results of census 2017 and also directed to held next census as early 

as possible according to International best practices by using modern technologies. 

2.     Rational/Objectives 

Pakistan till now has conducted all censuses using the traditional method of face-to-face 

interviews and manual data collection; however, other countries in the region and globe have 

made significant progress in this regard. For instance, Iran and Egypt have shifted to electronic 

data collection and now also planning to use registers (these registers can be address registers, 

employment registers, death & birth registers maintained by different organizations, previously 

they are physical but now they are electronic). For example, Turkey used Addressed based 

electronic register of the whole population linked with the Unique National registration number to 

conduct census TurkStat (2008). Similarly, India and Bangladesh have not only worked on 

improving the mechanism of field operations but also planned to conduct the upcoming census 

digitally. The developed countries with well-maintained registers of births, deaths, addresses and 

employment are now moving to conduct register-based census5 (a modern way of conducting 

census in which  data on population, households and dwellings is produced  by the statistical 

linking together existent administrative and statistical data sources without using fieldwork 

enumeration). with minimum questions for the regular census that is also conducted electronically 

through tablets or online.  

It is pertinent to mention here that Government of Pakistan Constituted a Committee6 of 

experts and renowned Demographers under Chair of Deputy Chairman Planning Commission 

(DCPC) in December 2020 for recommendations and adoption of best Practices for the upcoming 

Census with comprehensive Terms of Reference (TORs). The main crux of TORs was regarding 

review of whole census 2017 process for identification of issues and recommendation for 

adoption of international best practices and modern technologies was conducting next census in 

transparent ways per international standards for credible results. The committee after detail 

studies identified that the major reasons for controversies regarding the results of Census 2017 

was due to “trust deficit”, due to closed processes and lack of involvement of stakeholders, 

                                                           
3 No. F.04-CM.2020-M(Pt). The Gazette of Pakistan, Extraordinary Part1 
4 Decision of the 45th CCI meeting Case No. CCI. 1/2/2021 dated 12.04.2021 
5 http://www.stat.si/statweb/File/DocSysFile/8033 
6 No. Census/PD&SI (1)/2020-72, Ministry of Planning Development & Special Initiatives 
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communication gap, the absence of modern technologies for data collection and real time 

data quality and coverage monitoring mechanisms.  The committee recommended to conduct 

next census Digitally with real time monitoring for timely completion of huge activity with 

transparency to bring credulity and broader acceptability of results.  

Pakistan Bureau of Statistics (PBS) is the National Statistical Office mandated for the 

collection & compilation and dissemination of data for informed decision making by conducting 

Census & Surveys. PBS has undergone Digital transformation and shifted from Manual to 

Electronic data collection through tablets for its regular surveys with online monitoring linked with 

Geographic Information System (GIS). Keeping in view the above mentioned facts, there is a dire 

need that Pakistan Bureau of Statistics who is mandated to conducted census must plan 

prudently to conduct 7th Population & Housing Census by successful implementation of Modern 

technologies as recommended by Committee.  

It is worth mentioning the Census is an enormous activity of paramount importance (due 

to its linkage with resource allocation & political representation) to be conducted simultaneously 

in the whole country. The Government of Pakistan intends to conduct the 7th Population & 

Housing Census next year and has initially allocated Rs. 5 billion7 for initiating planning and 

preparatory activities to conduct it successfully for the provision of credible and timely data. To 

proceed further there is need to have detailed study to devise the roadmap for conduct first ever 

“Digital Census” of Pakistan by adopting modern technologies with identification of 

limitations, risk mitigation measures and comprehensive action plan for its successful 

completion. This study will result into a strategy and a comprehensive road map with the 

alternate/backup arrangements to adopt the best practices successfully, keeping in view the 

ground realities and the peculiar conditions in the various parts of the country.  

The study will have following three key objectives: 

I. To conduct a detailed comparative analysis of the countries (regionally/Globally) regarding 

mode of data collection for census and the mechanisms adopted along with identifications 

of their limitations. This analysis will also show the best regional/global digital census 

practices.  

II. To devise the strategy for the conduct of the next census digitally in Pakistan. The strategy 

will have details of the complete infrastructure design and clear identification of 

technological hazards to be faced in conducting the conduct of the census digitally. 

Accordingly, the strategy will have a Risk Management component to address potential 

issues.

                                                           
7 The Budget Document 2021-22, page 18, 
https://www.finance.gov.pk/budget/Budget_2021_22/6_Budget_in_Brief_English_2021_22.pdf 
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III. To devise a detailed action plan along with its assumptions, responsible stakeholders and 

their responsibilities for the adoption of modern data collection & monitoring mechanisms 

to improve data quality and its timelines. 

The report of this study will be organized as follows, Section 3 will present the brief review of 

literature for adopting appropriate analytical approach for study, Section 4 will cover an historical 

review of data collection methodologies used in previous censuses of Pakistan along with issues 

faced in the previous census regarding data collection & processing. A detailed comparative 

analysis of methodologies and data collection techniques adopted by different countries will be 

presented in Section 5. Based on ground realities of Pakistan and the comparative analysis of 

different countries, Section 6 will present the road map for conducting 7th Population & Housing 

Census “Digitally” with integration of risk mitigation mechanism and recommendation’s regarding 

collaboration with already well equipped institutions. The final section presents concluding 

remarks. 

3. Literature Review   

3.1:  Essential Features of the Census (UN Principles)  

The Traditional Population & Housing Census (Full enumerations usually based on face to 

face interviews) is the one of the most important, complicated and massive activity conducted in 

the whole world for provision of credible and reliable information for Policy & Planning. It requires 

full coverage by mapping each and every corner of country, engaging and mobilizing the huge 

workforce of enumerators, devising the extensive communication strategy/ public campaign for 

engagement of all stakeholders and the general public for the awareness and broader 

acceptability, interviewing each and every household to get precise individual information and 

compiling vast amounts of completed questionnaire, analyzing and disseminating the data. 

Keeping in view its importance for evidence base decision making, extensive studies have been 

conducted by United Nations for formulation of the principles and procedure for conducting 

reliable, credible and internationally comparable census. 

According to latest UN Guidelines 8 the essential features of population and housing 

censuses are Individual Enumeration,( this means that each individual and the household of the 

country should be enumerated separately for getting precise information regarding their 

characteristics  Universality within a defined territory,( every person living in the defined territory 

at census date must be enumerates regardless of its status) Simultaneity,(each person and 

household should be counted at same well defined time and data must be collected with reference 

to particular date ) and Defined Periodicity ( Census must be conducted at regular intervals for 

provision of information so that comparable information is available for policy making, census is  

usually conducted decennially) and Small-Area Statistics *this implies that data collected must 

                                                           
8 Principles & Recommendations for Population & Housing Census Revision 3, Department of Economic & Social Affairs, 
Statistics Division, United Nations, New York 2017   
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be able to produce the information up to the lowest geographical level for appropriate decisions 

for provision of  resources accordingly).    

3.2: Census Methodologies 

The census operations are divided into the following sequential phases: (a) preparatory 

work; (b) enumeration; (c) data processing; (d) evaluation, analysis and dissemination of results; 

and (e) systematic recording of census experience. The focus of this study is to recommend the 

best possible data collection methodology with integration of technology in each and every above 

mentioned step and documenting the limitations for designing the whole process accordingly.  To 

conduct census with all essential features, different methodologies are used and as time 

progresses, countries are shifting to the more innovative, cost efficient methods for collecting 

credible information in shortest possible time using modern technologies and also building the 

mechanisms for collecting and maintaining information by integrating administrative records 

based on addresses, employment records, birth & death registration record etc. As per UN 

guidelines there are five different methods being currently used in the world as shown in Table1 

Table 1: Different Census Methodologies 

Census 
Methods  

 Description, Periodicity & Usage 

Traditional 

Census 

 

− Full fledge enumeration  
− Face to face Interview, Mail, Internet, phone, combination 
− Costly 
− Agreement and engagement of Public 
− Individual Enumeration 
− Universality (Long and Short Form) 
− Simultaneously 
− Periodicity (5 to 10 year),  
− Majority of countries in the world are using this approach few examples of region/ 

globe are Bangladesh, Canada, India, Iran, Pakistan, Sri Lanka, South Africa, 
USA 

Rolling Census  

− Alternative to Traditional Approach with continuous cumulative survey covering 
Whole Country in long period of time 

− Requires highly complex sampling and modelling techniques; a high quality sampling 
frame  

− consultation about the approach with major stakeholders, including national and 
local governments and the user community  

− Rolling census provides annual updates 
− Reduce cost and Labour 
− Unable to provide simultaneous snapshot 
− One person can be enumerated several times, France is implementing this 

methodology  

Register  Census  
− Existing Administrative records (however very difficult to maintain where there is no 

proper mechanism of registration / recording of information  
− Linking of records 
− Reduce cost 
− Frequency increased (Annually, 5 & 10 years) 

− Record of Updation required immediately  
− Can be conducted in combination with traditional census or surveys 
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Census 
Methods  

 Description, Periodicity & Usage 

− Universality (all persons should be enumerated) 
− Simultaneously (moment in time)  
− Frequency (As desired), Majority Nordic countries like Finland, Norway, Sweden 

Denmark etc. are implementing it. Turkey is also planning to implement next 
census using address based register. Qatar implemented it in 2020 

Combined  

Census  

Information on individuals and households is collected by  
− Combining data collected from one or more surveys or full field enumeration with 

administrative or statistical registers. 
− Registers are used not only as a frame, but information from registers are directly 

used for census. Also used to verify some data during field enumeration in few cases 
if needed. 

− Ad hoc sample surveys are used to provide information on census topics not 
available from administrative sources or to adjust data that are of poor quality in 
registers.  

− Turkey in 2011 used this approach. Periodicity  (Annually, 5 &  10 years) 

Hybrid Census 

Being used in countries with conflict where it is not possible to conduct full fledge 
enumeration in whole country 

− statistical methodology of small area estimation is used where areas where full 
enumeration is possible, conducted rapidly and based in that methodology 
estimates of other adjacent areas calculated by linking the data collected with 
full coverage   to geo spatial data over the regions to estimate population 
numbers where the data is not collected9. Afghanistan has used this approach 

in their last census  
Source: UN Principles 2017, UNFPA, 2017, War drop et al., 2017 & Census Websites of different countries  

3.3:  Census Data Collection Techniques & Use of Technology  

The conducting of traditional Population & Housing Census required dedicated efforts to 

build the complex infrastructure for managing multiple tasks simultaneously like questionnaire 

designing, printing (development of software’s), trainings, hiring of enumerators, logistics for 

supply of material, data collection, processing and dissemination etc. Therefore, prudent planning 

and careful management is prerequisite for building infrastructure and use of modern 

technologies. This also requires pretesting of all processes of Census for its successful 

implementation. The Census steps requires delimitation of blocks, preparation of maps with 

description, finalization of questionnaire, decision of data enumeration methodology and data 

collection methods, however the scope of this study is to do comparative analysis of mode of data 

collection for census and the mechanisms adopted by different countries along with identifications 

of their limitations. Therefore, the literature review regarding the other steps like designing of 

questionnaire and data enumeration methodology will not be discussed here. 

                                                           

9 Several limitations to the approach need to be considered: Micro-census data must be collected with the same care and rigor as 

a full census as population data are highly political and contentious, as it affects political representation and resource allocation. 

It is difficult to accurately count population due to conflicts and displacements and there are chances of misrepresenting 

populations at risk which should be avoided.  
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3.3.1 Delimitation of areas/ Updation of Census frame  

 As mentioned above (reference 3.1) complete coverage of the whole country and 

counting of each individual are the essential feature for conduct of successful and credible 

census. For complete coverage of country different approaches are being used by countries to 

develop their census frames. Updated and Exhaustive Census frame is the main foundation of 

the successful census. For coverage of each area and the individuals which are residing in 

houses, it is essential that each and every structure/ house is covered where there is possibility 

of individuals to be residing. For coverage of areas, countries usually divided the whole country 

in to enumeration areas consisting of some specific number of houses as per their geographical 

hierarchies. It is necessary that, these areas are properly delimited and detailed maps with clear 

identification of boundaries are prepared for accurate coverage. Due to rapid changes in the 

population demographics and urbanization trends, it imperative that the census frame must be 

updated before conduct of census for covering the new settlements, bifurcation of blocks due to 

rapid increase in houses and updation of maps accordingly for smooth data collection in field 

during census operations. It is observed from studies of different countries that almost every 

country initiated the work of updation of frame at least two to three year before the conduct of 

census.10 For example, India for conducting 2020 census, initiated the work in 2017 and their first 

circular was regarding the updation of frame (Government of India, 2017). 

With technological advancements, all countries initiated the digitization of their census 

frames and Census cartography or mapmaking is one of census domains that have benefited the 

most from technological innovations The key tools include Satellite images, Aerial photography, 

GPS, Georeferenced address registry and GIS for enumeration maps and for dissemination 

(Laaribi, 2020).  Using technology maps of enumeration areas are being digitized by taking GPS 

coordinates of the boundaries of the areas and also taking at least five to six Point of interest 

(POIs) for linking it with Geographical Information systems (GIS). It is pertinent to mention here 

that use of geospatial technologies is increasing rapidly for effective management and real time 

monitoring of field work since 2010, as 58% of the countries used digitized maps, 74% used 

GIS/GPS, 25% used aerial photography, and 24% used satellite imagery (Juran, & Arona. (2016)). 

Pakistan for conducting last census which initially to be conducted in 2008, updated their urban 

sampling frame in 2004, however as census could not be conducted in 2008, again updation of 

urban areas were done in 2013 with digitization of all blocks with the support of UNFPA (Huda et 

al., 2013), similarly updation & digitization of rural area initiated in 2015 but could not be fully 

completed before the conduct of 2017 census.  This not only enables enumerators for 

identification of areas for accurate, and complete coverage through POIs  but also provide 

evidence to policy makers for taking appropriate decisions by  plotting the census characteristics 

                                                           
10 UNFPA 2017 and census websites of different countries  
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on the geo referred maps based and linking with other data sources of interests as done in 

Pakistan for implementation of smart lock down during Covid-19 Pandemic11.  

3.3.2 Modes of Data Collection  

After extensive study of the literature and the UN principles, it is found that worldwide, two 

main modes for data collection are used in traditional census, Face to face interviews and Self-

enumeration/ Online interviews.  Table 2 presents the main methods being used along with 

their descriptions as follows: - 

         Table 2: Mode of data collection Currently Being Used in Census 

Mode of Data 
Collection 

Description and Usage 

Face to face 

Interviews/ 

Canvasser  

 

This method is currently being used in majority of the countries, it usually can be done 

in two ways  

 Manually by either entering the data by pen on printed questionnaire (PAPI) 

for manual entry or Intelligent Character Reading (ICR) forms or Optical mark 

reader Forms (OMR) which are scanned afterwards for data transmission 

through technology. Many countries are using this technology like 

Bangladesh, India, Pakistan, South Africa, Srilanka. Turkey Iran, Egypt 

have also used this method till 2010 rounds. However, they are costly and 

time consuming as huge time and staff is required for data entry, error checks, 

imputation and then tabulation   

 Data is collected on electronic handheld devices like tablets / mobiles 

through face to face interviews, known as computer assisted personal 

interview (CAPI) where data is transferred directly in to servers and no manual 

entry is required which is usually also linked with GIS system for geo tagging, 

accurate & complete coverage and real time monitoring. Many developed 

countries using this approach. Egypt, Iran and turkey used this approach 

predominately in their last census (with some areas with PAPI approach by 

Egypt). India and Bangladesh are planning to conduct their next census 

using this approach. Keeping in view the advantages of digital data collection 

which allows the immediate transfer of data through electronic devices from 

ground to servers, the United Nations has recommended its use electronic 

data collection through handheld devices in the 2020 Round of Censuses 

(United Nations, 2017).  

− This approach needs proper planning and testing before 

implementation as it required sound data infrastructure i.e. storage, 

transmission, security and computing facilities with disaster Reduction 

(DR) side for risk mitigation. 

− However, it has many benefits like Immediate evaluation at the moment 

of data collection, and facilities of correction at the spot  

                                                           
11 PBS used their digitized maps to link the Population & housing characteristics from census with addresses of covid-19 patients 
by plotting the coordinates data provided by NITB to identify the hotspots for effective implementation of smart lockdown for 
curtailing the spread of the pandemic. 
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Mode of Data 
Collection 

Description and Usage 

− Reduces the burden on enumerators by automatically skipping the 

irrelevant questions  

− Optimize time used by the enumerator and the head of household. 

− Enabled to have geo tagging and also real time monitoring due to linkage 

with GIS. 

− Immediate transfer to servers, no entry is required 

Self-Enumeration   

− This can usually be conducting in two ways  

 Electronic questionnaire is being sent online through email and respondents 

are requested to fill in. Practiced in US, Canada, UK, Australia and many 

other developed countries. Canada was able to get 68.3% responses 

through this approach in 2016.  

 The other way is the launching of web portal for general public which general 

public can access through unique identifier code to fill the questionnaire 

themselves. Iran in census 2016 used this approach and collected 48% data 

using these techniques, firstly they launched web portal, where the 

respondent was given a unique code for filling the question. In second phase 

during the field enumeration using CAPI, the household was visited and 

verified through unique code and also geo tagged. The remaining data was 

collected through face to face electronically through tablets. 

 This approach is rapidly now gaining momentum with availability of internet 

as it significantly reduces operation cost, (currently around thirty countries 

are using this approach). However, to achieve quality data through 

approach, literacy of general people and awareness and understanding about 

census is required. Bangladesh and India have planned to use multi-

mode ( means multiple approaches for electronic data collection) approach 

for their upcoming census using Computer assisted personal 

Interviews(CAPI) through tablets and self-enumeration  available online 

through especially designed portals. 

Source: UN Principles 2017 & Census Websites of different countries  

4. Census Taking History in Pakistan and Major Issued Identified 
in 2017 Census Regarding Data Collection 

   As mentioned above, Pakistan has conducted Six Population and Housing Census till now, 

first four Censuses i.e. 1951, 1961, 1972 and 1981 were held on time. The 5th Census was 

supposed to be held in 1991 but conducted in 1998 after the lapse of 17 years; similarly, the 6th 

census was due in 2008 but conducted in 2017 after the lapse of 19 years due to certain 

administrative reasons. All censuses were conducted using traditional approach and data was 

collected manually through Paper and Pen approach (PAPI) and face to face interview techniques. 

Pakistan has progressed constantly for improving their mode of data collection and data 

processing mechanisms. However, while studying the record it is observed that Pakistan lags 

behind many countries in region, especially for integration of modern technology and adoption of 

new and innovative census methods.   History of Census in Pakistan along with their data collection 

mode and methods is given in Table 3.  
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Table 3: History of census taking in Pakistan Methods & Mode of data collection 

Census 
Year  

Enumeration Period  Census Data 
Collection 
Methodology  

Mode of 
data 
collection  

Type of form and 
Procedure for Data 
Processing  

1951 

9th February to 1st March, 
1951 (21 days) 
Date of enumeration: - 
Dawn of 29th February, 
1951 

Traditional 
Mix Mode, de-jure  
Plus de-facto  

Manual 
Face to 
face 
Interviews 

Pen and Paper Interview 
(PAPI) 
Manual data entry   
 

1961 

12th to 31st January, 
1961(20 days) 
Date of enumeration: - 
Dawn of night 31st 
January, 1961 until dawn 
of 1st February 1961 

Traditional 
de-Jure  

Manual 
Face to 
face 
Interviews 

PAPI 
Manual data entry  

1972 

16th to 30th September 
1972 (15 days), 
Date of enumeration: - 
Dawn of 16th September 
1972 

Traditional 
de-Jure 

Manual 
Face to 
face 
Interviews 

PAPI 
Manual data entry 
5 years to complete the 
whole process of data 
processing, tabulation 
etc. 

1981 

1st to 15th March, 1981 
(15 days) 
Date of enumeration: - 
Dawn of 1st March 1981. 

Traditional 
de-Jure 
de-facto only  for 
homeless 
population  

Manual 
Face to 
face 
Interviews 

PAPI 
Manual data entry 
3 years to complete the 
whole process of data 
processing, tabulation 
etc. 

1998          

5th to 18th March, 1998 
(14 days) 
Date of enumeration: - 
Dawn of 5th March 1998 

Traditional 
de-Jure 
de-facto only  for 
homeless 
population 

Manual 
Face to 
face 
Interviews 

Paper based data 
collection using Optical 
Mark Reader (OMR)  
Technology used to scan 
the data and processing 
time reduced  
2.5  years to complete the 
whole process of data 
processing, tabulation 
etc. 

2017  

Data collected in two 
phases 
Phase 1: 15th March 2017 
to 14th April 2017(30 days) 
Phase 2: 25th April 2017- 
24 May 2017 (30 days) 
Date of enumeration: - 
Dawn of 15th March 2017  
 

Traditional 
de-Jure 
de-facto only  for 
homeless 
population 

Manual 
Face to 
face 
Interviews 

Paper Based data 
collection using 
technological intervention 
of Intelligent Character 
Reader (ICR). 
Data was Processed 
rapidly by capturing of 
Handwritten Census Form 
through ICR ABBYY Flexi 
Capture 11 Scanning 
Software. Data processing 
completed within one year 

Source: Chaudhry (2003); PBS (2017) 
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   It is obvious from above table that Pakistan has progressed in terms of using technologies 

and reducing time of data processing, however due to PAPI approach and non-use of electronic 

data collection with Integrated GIS technology, there was no real time proper monitoring 

mechanism for monitoring of data collection, quality and coverage.  

4.1 Review of Mode of Data Collection Activities in Population & Housing 

Census 2017 & Issues faced  

   As mentioned before, data was collected in Census 2017 manually through Intelligent 

Character Reader (ICR) Form and then especially designed software ICR ABBYY Flexi Capture 

11 Scanning Software is used to scan the images on designed layout. The software thus captures 

and interpret the data on the questionnaires However, it is pertinent to mention here that it was 

found that the questionnaire used in 2017 census was designed and printed in 2008, which was 

the major impediment for inclusion of any new variables, similarly the scanning program was also 

designed at that time and only minor changes can be incorporated in the program. Furthermore, 

there was no proper monitoring and evaluation mechanism which can be scientifically tracked and 

implemented for improving data quality and coverage. The limitations faced by partial use of 

technology and the problems faced in data processing are being discussed below: -  

4.1.1 Non-Usage of GIS Technology for Effective Control and Monitoring 

In all developed & developing countries the old cartographic techniques are obsolete and 

new innovative techniques are being used. Integration of GIS technology using high resolution 

imaginary for efficiently managing the field coverage, monitoring and usage of human resource 

are increasing which is also recommended in UN principles (UN 2017). The major problem faced 

by enumerators12 was difficulty to identify the assigned area on ground due to less accurate 

maps. The Non-Usage of GIS Technology ultimately leads to overlapping of blocks either 

fully or partially which also lead to zero population blocks especially in urban areas (blocks 

actually had population but counted in adjacent blocks). Similarly, due to absence of GIS Based 

monitoring systems, identification of left over areas was not possible, resultantly some areas 

(with complex topography) or part of areas were not covered during Census 2017  

4.1.2 Lack of Online Progress Review & Online Quality Control Mechanism 

For assurance of quality data collection, it is imperative to monitor and review progress 

of the field activities in interactive manner using online tools to attain, accuracy and reliability of 

the statistical data. The online monitoring tools present the data plotting on graphs, charts and 

geo-spatial canvases for better visualization (in an interactive manner) and provide assistance 

in taking corrective action by data analysts and management well in time. Since, the 6th 

Population and Housing Census was performed entirely through conventional paper based 

                                                           
12 Report on Technical Evaluation of  6th population & Housing Census 2017 
https://cc.pbos.gov.pk/system/files/technical_evaluation_report_ter_on_census_2017.pdf 
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method, therefore, data was not available instantly. Due to non-availability of online data during 

field enumeration and absence of GIS tool in the system, online progress could not be monitored. 

Hence, online quality assurance and control was out of question. After retrieval of census forms 

editing coding was carried out manually, therefore, during this process digitally assisted progress 

review was also not possible., further there were manual steps involved in the processing of 

census data, therefore online progress feature was also not available due to fully automated 

mechanism.  

4.1.3 No Provision of Instant Change Incorporation in Questionnaire& absence of Prompt 

Messaging System 

As mentioned above that Census 2017 was conducted using PAPI approach and data 

was entered manually on the questionnaire which was finalized and printed in 2008.  Therefore, 

multiple issues were faced by PBS especially inability to incorporate instant changes in 

Questionnaire as there was no option/space for instant change in any field.  Supreme Court of 

Pakistan” directed PBS to include “Disability” variables in the questionnaire but changes ware 

not possible as Census form/ Questionnaires were already printed and distributed in field all over 

Pakistan and at that time field work was also initiated. For compliance of court orders instructions 

were prepared to include disability in Gender variable by assigning ‘4’ for disabled male, ‘5’ for 

disabled female and ‘6’ for disabled transgender. It is worth mentioning here that this approach 

could not able to yield desired results as despite all efforts the message was not communicated 

to all enumerator and even if reached it was not properly followed as no training was imparted 

regarding the coverage of disable persons. Result was under coverage and non-coverage in 

some areas of disable persons. It is obvious that printed questionnaires, if needed amendments 

require reprinting which involves time and cost and ultimately delays whole census operations. 

However, in Census 2017 as software for scanning the forms with set variables was already 

prepared therefore the smooth flow of work was badly affected and also delayed the whole 

processing.  

As mentioned above the Supreme Court of Pakistan ordered to include disability in 

census 2017 forms but it could not be able to communicate effectively due to non-availability of 

instant messaging and control system. Similarly, there was not effective reporting system 

available for complaint management, although PBS established control centers with Universally 

Access Numbers (UAN) but the system was manual without any quick remedial measures and 

the follow ups, further the staff was trained for the specific purpose. Absence of this feature and 

minimal use of technological interventions Using Automated Calls and Push messaging system 

one convey critical information in timely fashion. Any change in process of Census data 

collection, can be delivered with no time. Provisioning of automated call and messaging system 

along with help line (call center) can boost up the performance in terms of Census Data 

Collection. Enumerators and filed staff could be notified timely any change or issue related to 

census data collection. Respondents can interact (using help line, call center) with respective 
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field offices for issue resolution. This aspect was missing in the census process and affected the 

quality of the data and also one of source of mistrust of the general public in the process.  

4.1.4 No Provision of Time Flexibility for Enumeration 

It is worth mentioning that no field activity is perfect and census due to its nature and size 

also faces major challenges and there are chances of under and over counting, further errors 

can occur at any stage of the census operation. During Census Process of door-to-door 

enumeration has been conducted in specific time period so, enumerators face many challenges.  

Therefore, the timing flexibility of the enumeration is important in guaranteeing the completeness 

of data coverage. There are chances that enumerator would not able to hold the data of 

respondents in the specific time as the families at that time are not available or at job or any 

other reason, therefore there are higher chances that due to unavailability of these people 

enumerator might have ended up feeding wrong data. This issue was also faced in the census 

2017 and may have led to undercounting or wrong information of population in certain areas, 

especially the urban centers. There must be an alternate mechanism offered to the population 

especially working to fill the form as per their convenience. In developed and in some developing 

countries are now increasingly using self-enumeration for online filling the census forms which 

can be sent via internet or by mail which can be picked up by enumerator or posted back or can 

be provided through especially designed self-enumeration portals Therefore, above mentioned 

challenges for face to face enumeration can be resolved via self-enumeration method.  

4.2 Review of Data Processing Processes in Population & Housing Census 

2017 & Issues faced  

 Provisional Results: - 

Compilation of results was highly effected by lack of 

technology usage. The process from start to end relied on 

manual transportation of data. There were two forms, first on 

summary form known as Retrieval from enumerator (REN2) 

containing the summary of population and households at block 

level and second one (Intelligent Character Recognition) ICR 

form usually known as Form 2 containing the individual 

information at household level. Retrieval of both forms was 

necessary for result generation. Summary / Provisional results 

were prepared from REN 2 forms, these forms were collected 

from field and received into PBS HQ for further processing 

through data entry application. Upon reception of form, before entry, the editing/coding process 

was carried out for each form. The coding process ensured data consistency from within the data. 

In case there is any inconsistency, the short form registers (ICR forms) were considered to rectify 

the data.  Furthermore, before moving on to data entry application the block number was checked 
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for existence into database and in case of non-existence, area frame was updated first. In addition 

to that, there was no mechanism to ensure data coverage for particular area at this stage. These 

dependencies resulted in delayed data entry of REN-2 forms. Due to absence of any 

technological intervention for automation of process, significant time was consumed for 

communication back and forth to get the complete summary forms as per the frame information.  

The REN-2 forms were paper based and it needed to be digitized for further processing. 

Therefore, a data entry application was designed to digitize the block level form data. The key 

punching process was carried out via said application. The data entry of forms due to heavy 

dependency on manual process incorporated many limitations. For example, in order to cope 

with data entry errors, each form was punched twice by two different KPOs. In case of 

inconsistency between two entries the paper based forms were revisited. In addition to that the 

coverage of the data was ensured at this stage by comparing the newly received data against 

area frame. In case of data shortage, the concerned agency was notified but the provisional result 

was delayed until complete coverage. The provisional results process was as follows: 

 

Final Detailed Results  

 Individual data was collected manually on ICR (Form 2) which was then undergo the 

manual editing process involving almost 300 editors for cross checking the information as per 

frame record and consistency checks designed for checking the data which consumed 

significant time and resources. The only technological intervention was getting the data 

transferred through Scanning and generating resultant 

CSVs, which was itself the most tedious process as it 

also involved manual steps involving huge work force. 

Scanning was performed in PBS, utilizing maximum 

resources 16 scanners were used in two shifts for 

scanning 40 Million forms. 300 officials were performing 

validation, working in 3 shifts. Imputation process 

developed on CSPro was followed to validate 

information. It involved identifying inconsistent, 

contradicting, redundant and additional data records. There was continuous process of 

consultation and addition in imputation rules due to the situations observed in the collected data 

which delayed the whole process of data finalization and result preparation.   
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 STEPS INVOLVED FOR GENEARTING RESULTS  

Scanning of ICR Form2  

 The received forms were scanned and ICR technology was applied to extract data in csv 

form for pre imputation-processing phase. Approximately, 150,000 forms were scanned on daily 

basis. There were several problems encountered during this process mainly due to two variants 

of the from-2 namely, locally printed and imported. The locally printed form caused excessive 

delays in scanning by slowing down machine due to paper quality. In addition, manual intervention 

was required to address the problem of character ambiguity. Moreover, dust and form alignment 

problem due to cutting also caused delays.  

Pre-Imputation Processing 

The CSVs file was imported to SQL server database for application of further checks. First 

of all, file was validated for length of records against number of blocks. In case of mismatch 

between number of blocks and invalid blocks the file is discarded and process is reverted back 

to previous phase. In other case i.e. the after passing these validations, unique processing codes 

were assigned, urban rural codes were appended, no of household and population was compared 

with REN-2 provisional results and records were checked for duplication. Finally, in case of 

verification of all these tests, the data was exported to flat file for further processing and also the 

same was stored in database as pre-imputed data for record purpose. 

Imputation / Data Cleaning Activity 

The flat file generated in the previous phase was imported into CSPro for application of 

imputation rules. In case of inconsistencies in the data, imputation rules were modified / created 

as per requirement. After completion of application of imputation rules the second table was 

created as Post imputed values. The same table was used to generate another flat that can later 

be imported into SQL Server Database as post-imputed data.  

Data Analysis Module 

The flat file generated after application of imputed rules was imported into SQL Server 

database. First of all, a thorough comparison of pre-imputed and post-imputed data was 

performed and for this purpose a custom built. Net application named PCAT was developed by 

Housing & Population Census Section. This application enabled verification, integrity and 

consistency of data at household level by crosschecking data items of short forms. After these 

extensive validation checks the need for development of new rules was assessed.  
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Tabulation/ Report Generation Software 

A reporting / tabulation module was 

developed for generation of Census reports. 

Reporting module consisted of District Census 

Reports (DCR), Provincial Census Report (PCR) 

and National Census Reports (NCR). For each 

report summary static tables populated first, for 

fast retrieval for report/ table. Reporting Module 

was developed in Crystal report 

software.  Formatting of reports/ tables was also 

carried out on required prescribed format, which 

was a time consuming task. These reports were 

supplied to concerned section for cross checking 

and vetting in hard as well as in soft copy. Correction/suggestion was incorporated in 

report/tables software or imputation rule may be approached for revision.   

It is obvious from above that along with long procedures for data processing & compilation 

due to paper based data collection system, Monitoring and Evaluation techniques like Real-time 

Monitoring, Progress Review and Trend Analysis were not applied to the census activities. In 

addition to that geo tagging and adaptively modifying the data collection form was also not 

possible. Apart from limitations stated above other problems like block overlapping and in 

complete coverage were also faced.  

The Manual data collection not only delayed the whole process of results generation but 

the quality of data was also not up to mark due to absence of real time monitoring of the huge 

activity of data enumeration. Further manual data collection and then its processing had utilized 

huge work force, finances and time. It is observed that due to closeness of the process and non-

availability of regular updates about data collection, several controversies arise which 

questioned the credibility of the whole process. 
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5. Comparative Analysis of Mode of Data Collection and Data 
Processing Mechanisms Adopted Globally/ Regionally  

To devise the strategy for conduct of next census digitally it is imperative to first conduct 

the comparative study of countries in region/ globe for reviewing, the design, methods of data 

collection in census using modern technologies, support mechanisms and the limitations faced 

in the process for identifying the best regional/ global practice which can be aligned with country’s 

specific conditions in order to have comprehensive report on the comparative study, the following 

countries who have recently used modern technologies in their last census or planning to imply it 

in their upcoming census have been  studied: 

• Turkey 

• Egypt 

• Iran 

• India 

• Bangladesh 

• Australia 

• United Kingdom  

• United States  

The following attributes will be studied in detail to identify the best modern data collection 

for adoption 

• Use of technology for Updation of census frame and usage of GIS during data collection 

• Different modes of data collections 

• The conduct of pilot census for checking the overall system of data collection and 

questionnaire testing 

• Trainings & Post Enumeration Surveys  

• Data Processing 

5.1  Use of technology for Updation of Census Frame and Usage of GIS 

during Data Collection 

The major objective of Population & Housing Census is the complete coverage of all 

structures and individuals living within the boundaries of the particular country. For this purpose, 

countries divide the whole area in to compact areas usually known as Enumeration Areas (EA) 

with well-defined boundaries and maps for complete coverage and to avoid overlapping. It is 

essential for complete coverage that the list of enumeration areas usually known as frame must 

be updated well before census so that each and every structure and the new settlements must be 

included in the frame. It is found that all countries initiated work of  updating their frames almost 

two to three years before the census, further the hierarchy of frame is decided according to their 

own administrative setups. The size of enumeration areas/ Blocks varies from country to country 

for managing the enumeration work smoothly and efficiently. It has been found that (Table 4) that 
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the block size in Pakistan is larger than other countries. It is also noted that countries for complete 

coverage and  real time monitoring of enumeration work have digitized their maps and linked with 

GIS system. This is a step towards provision of spatial census data products and improve census 

quality and coverage. Table 4 presents the picture of some countries of region regarding the 

updation of census frame and their hierarchy and digitization status.     

Table 4: Review of Census Frame Hierarchy and Mechanism of Regional Countries 

Source: Statistical Centre of Iran (SCI) (2018),13 Office of the Registrar General (2017)14, Pakistan Bureau of Statistics (2017); 

Bangladesh Bureau of Statistics (BBS) (2018)15 

  Similarly, the studies revealed that countries are utilizing the geo spatial data for coverage 

of population, for example Egyptt had divided total area of 1,010,408 sq. km into hierarchical 

square maps with auto generated unique numbers for each map. At the highest level, the 

dimension of the square was 100 x 100 km and each square assigned a two-digit alphabetic code. 

At the next level, each square map was subdivided into 10 x 10 km maps with assignment of two-

digit unique numerical code. Further subdividing the previous level maps into 1 x 1 km dimension 

map again with two-digit numeric code generated the lowest level maps. Hence, the whole country 

is divided into 31,500 maps with each 1 x 1 km square map possessing a unique code by 

appending all three codes e.g. CL 76 42.16 Digital maps were prepared for all levels ( Governorate 

supervisor(27), area supervisors(400), inspectors(2500) and enumerators).In addition to that the 

tablet based enumeration software also had the ability to update, create and remove maps. In 

developed countries different methodologies have been used, for example in United States of 

                                                           
13  Iran’s Population and Housing Census-2016, Regional Workshop on the use of electronic data collection technologies in population and housing censuses, ESCAP, Bangkok. 

14 Office of the Registrar General (2017); Census of India, 2021 – Circular No. 1, Office of the Registrar General, Ministry of Home Affairs, Government of India, New Delhi.  

15 http://bbs.portal.gov.bd/sites/default/files/files/bbs.portal.gov.bd/page/29755028_3f23_435c_adaa_509e468ed076/F.%20MASTER%20PLAN%20%20%202-10-18.pdf 
16  Presentation by Central Agency for public mobilization and Statistics (CAPMAS), https://www.capmas.gov.eg/ 
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America special post code is used to cover the areas for enumeration and monitoring. In Canada 

the dwelling universe consists of collective dwellings and private dwellings. Structural type of 

dwelling refers to the structural characteristics and/or dwelling configuration (Statistics Canada, 

2016). The information for structural type of dwelling was validated or updated for approximately 

55% of the dwellings, during the listing and census field operation activities leading up to Census 

Day. It is obvious from above that countries are now moving forward to integrate their frames with 

GIS for adopting the modern technologies for data collection. Further countries like Egypt and 

Iran, digitized their maps and link it with GIS  for complete coverage and instant update of maps. 

GPS location of Households during field enumeration not only helped to improve spatial resolution 

of census data but helped in real time monitoring of field work for improved quality & coverage. 

5.2 Comparative Studies of Modes of data collection methodology in 
countries of region/globe  

           In the preceding Chapter (Literature Review), summary of  modes of data collection& 

methodologies adopted by different countries were  presented (Table 2). In this section the details 

of different modes of data collection methodologies adopted by different countries will be 

discussed. 

 During study of different countries, it is revealed that the adoption of modes of data 

collection largely depend upon the ground realities of the country. It is found that the following 

factors played key role in selection of mode of data collection along with the UN recommendations 

and international best practices, which are Literacy, Geographical area (Topographic 

conditions, Urban and rural spread, Economic conditions, Law & order conditions and last 

but not least the adoption of technological interventions & availability of internet & network 

infrastructures.    

 It is observed from the comparative  studies that successful usage of modern modes of 

data collection largely depends upon the education level/ literacy of the population. For example, 

United Kingdom (99%), Canada (99%), Australia (99%), United states of America (77%), Turkey 

(97%) and Iran (87%) have adopted modern methodologies/ technological interventions in their 

last census for data collection. The other factor is size of county and its diversity in social contexts, 

which become impediment in adoption of modern technologies. As mentioned in table 2, the most 

widely used method in the whole world was the face to face data collection usually based on Pen 

& Paper Based (PAPI), however as the time progresses, countries are moving towards the 

modern data collection methodologies which are as follows: - 

Face to Face Interviews: - 

 Manual data collection using ICR (Intelligent Character Recognition) which are then converted 

to CSV database through especially designed scanning programs, (Pakistan and Bangladesh, 

South Africa, Srilanka used in their last census) 
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 Manual Data collection using OCR (Optical Mark Reader), converted to database through 

especially designed computer programs, Pakistan used it in 1998 Census)  

 Data collected electronically through tablets/ Mobiles through android/ IOS/ software’s, known 

as CAPI (Computer Assisted Personal Interviews) (Turkey, Iran, Egypt used this approach in 

last census and India and Bangladesh are planning to use it for upcoming census) 

Online data collection: -   

 Data collection through internet by designing an online questionnaire, (link of the 

questionnaire emailed to the population or hard form of questionnaire posted with QR code to 

fill the questionnaire online) (UK and US)  

 Self-enumeration web portal designed and population is asked to enter their data 

themselves by following particular steps. It can be in one or two steps for entry / verification 

depending on the ground realities of country and specific requirements of the process. 

(Canada, Australia etc.) 

Register Based Data collection 

 This method is now adopted by many developed countries as it will provide detailed database 

of the whole population and can be utilized to update on the requirement basis frequently 

through sample surveys. The development of registers is the huge task and required proper 

planning and legislation as it involved various departments.  Turkey successfully implemented 

the first ever Addressed based register census in 2016, for which it started preparations after 

Census 2001.However, most developed countries including Nordic countries are prevalently 

using this approach. 

Computer Assisted Telephonic Interviews: 

 This approach is usually used for smaller surveys and also for data quality assurance and 

coverage by generating random calls to the respondents, however usually not recommended 

for full fledge direct census data collection. Used by Egypt for quality assurance during Census 

2017.  

It is pertinent to mention here that face to face of face interviews was the most used method in 

Pakistan, Bangladesh and India. Iran adopted modern technologies for census 2016 and 

conducted the census in two phases, first phase was internet census( Self-enumeration), which 

they initially planned for 35% of population but received the overwhelming response from almost 

48 percent of population. In second stage they conducted face to face interviews through tablets 

as shown in below figure 1 
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Figure 1:Iran Census 2016- Data Collection Methodology  

 
             Source: Statistical center of Iran, www. amar.org.ir  

Almost similar system has been used by Egypt in their last census conducted in 2017, 

however their self-enumeration response was not as assuring as in Iran. The self-enumeration/ 

online data collection method is the widely used mode of data collection in USA, UK and Canada. 

According to Statistics Canada (2017), during the 2016 census 68.3 % of response form was 

submitted online, an increase from 53.9% in 2011 and 18.3% for the 2006 Census. India and 

Bangladesh have planned to use self-enumeration through internet partially for their next 

censuses. However, it should be noted that the experience of countries that provided self-

enumeration was very weak in the first trials. The following table shows the different modes of 

data collection adopted by countries in the last census: -  

Table 5: Comparative studies of the modes of data collection adopted by Countries 

 
            Source: Statistical Centre of Iran (SCI) (2018), Office of the Registrar General (2017), Bangladesh Bureau of Statistics (BBS) (2018), 
             Central Agency for Public Mobilization and Statistics 17, TurkStat (2021) 

                                                           
17 https://www.capmas.gov.eg/ 
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It is found that tablets/ mobiles for data collection, integrated with GIS linked maps is the 

appropriate and widely used  mechaniasim  for  reliable and credible data with complete coverage 

through  geo tagging of all structures and real time monitoring of field work. The UN Principles 

and Recommendations18 for Population and Housing Censuses, recognizes that the linking of 

geospatial technologies with the census frame and field enumeration are very beneficial to 

improve quality of census activities at all stages. 

 5.3 Pilot Census  

            Pre-test surveys and pilot censuses are a critical part of the census planning process; they 

provide the opportunity to test all aspects of the census program in advance of the main census 

activities, thus ensuring the smooth operation and success of the census.  Majority countries in 

the globe and region are conducting the pilot, however the importance of pilot census has 

increased manifolds with introduction of the technological intervention and commencement of 

Digital/ E-Census. During study it has found that Iran conducted two pilot census (2014 & 2015) 

before census 2016, to test both the self-enumeration portal and the data collection through 

tablets, Statistical Centre of Iran (SCI) (2018)19, the details are below: 

 

The conduct of pilots enabled them to complete successfully the Census 2016 including 

the phenomenal acceptance of the self-enumeration portal. In Turkey pilot census was 

conducted to test all stages of the census. Two stages application was designed and developed 

for this purpose. These stages include, Controlling enumeration areas and Application of the 

                                                           
18 Principles & Recommendations for Population & Housing Census Revision 3, Department of Economic & Social Affairs, Statistics Division, 
United Nations, New York 2017   
 
19 Statistical center of Iran, www. amar.org.ir  
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questionnaires. Egypt has conducted five 20 pilot census before conducting the final Census in 

2017, the details are as follows in figure 2  

Figure 2: Pilot Censuses conducted by Egypt  

 

This shows that for successful conduct of census especially with the technological interventions 

it is critical to conduct the pilot census to test the whole process.  

5.4 Trainings and Post Enumeration Surveys 

 For successful conduct of Census operations and quality data collection, the education 

level of enumerators and their comprehensive training is the most crucial component. During the 

comparative studies of the countries it is found that countries who had conducted  the census 

electronically through tablets or planning to conduct their next round digitally has given greater 

emphasis on the selection of enumerators and their trainings using technological interventions. 

Bangladesh census 2021: A unique training system for the Enumerators, Supervisors, Zonal 

officers and Coordinators has been planned developed using Audio-Visual tools to maintain 

uniformity of the training at all levels in the Census Operation Activities. Around 470,000 people 

will be trained. Enumerators will be appointed after providing intensive proper training with 

evaluation systems. From the successful enumerators, supervisors will be appointed which have 

excellent performance in the pre census field data collection activities 

India Census 2021: For upcoming Digital census, India has planned to hire graduate level 

enumerators along with teachers and devised a comprehensive training using Audio/ Video 

interventions. Three tier structure of trainers to train 33,00,000 enumerators and supervisors. 

There will be  90 National trainers, 1800 Master Trainers from States and Directorates of Census 

Operations, 43,000 Field Trainers (from States/UTs) to train 3 million enumerators. 

                                                           
20 Central Agency for public mobilization and Statistics (CAPMAS), https://www.capmas.gov.eg 
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Iran Census 2016: Special portal for manpower recruitment for the Population and Housing 

Census 2016 was designed   and   launched for hiring of field staff.   Staff were registered two 

months prior to the census execution   period   through   the   same    portal and were employed 

and trained after passing the census examination. Majority enumerators were graduate (64.7%) 

or masters & higher (15.1%).  Extensive Training for accurate data collection and clarification of 

concepts, were held at three stages for census processes. Up to 3,300 training workshops were 

set up for enumerators. Some modules were done using a web-based system developed with 

technical and financial assistance from UNFPA21. The illustration of three tiers of training is given in 

figure 3 as follows: - 

Figure 3: Training Tiers and Flow (Iran Census 2016) 

 

Egypt Census 2017: 

Egypt as mentioned above conducted five pilots before the full fledge Digital / E- Census in 2017 

and followed all standard procedures for quality data collection by utilizing 41000 field agents and 

700 trainers to yield desired results. They designed comprehensive mechanism for Conducting 

field operations of the E- Census. by involving total staff around 48,00022 :  

 Post enumeration Survey (PES) is an independent survey conducted immediately after conduct 

of census for evaluating its coverage and quality. This is one of the essential step recommended 

in UN principles for assessing the quality of census. Population & Housing Census being the 

gigantic activity is also vulnerable to the reporting and coverage errors due to either failure to 

cover households or to double count the individuals, there are also errors due to the enumerators 

lack of understanding the basic concept and the way he/ she ask questions. Therefore, the under 

/ over coverage and quality of data is usually checked by PES by taking a reasonable 

representative sample from all over country which either conducted by the Census agency itself 

or by any third party. All countries of the region in their last census conducted PES as part of their 

census activities and also planned for their upcoming census as integral part of Census process. 

                                                           
21 Statistical center of Iran, www. amar.org.ir 
22 www.capmas.gov.eg 
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The developed countries studied (UK23, US24 and Australia25) also emphasized strongly on 

trainings, quality of enumerators for the part of census conducted through face to face interviews 

and also conducted PES for assessing the quality of the census. The comparative study of the 

mechanism are as follows: -  

Table 6: Comparative studies of the modes of data collection, processing and trainings 

adopted by Developed Countries 

 

5.5 Data Processing 

 Processing of the data efficiently to produce the timely and credible results (reports) of 

census is the most important step and culmination of the activities of Census operations before 

dissemination. Data processing time and quality largely depends on the mode of data collection 

adopted for the Census operations and it is found from the comparative studies that with adoption 

of technological interventions, the data processing and report generation time reduced 

significantly. As mentioned in table 3, Pakistan from 1972 to 2017 reduced the time of data 

processing and report generation from five years to one year by shifting to OMR, ICR (using 

ABBYY Flexi Capture 11)   from manual data entry and adoption of modern programs for data 

imputations and tabulation like CS pro and crystal reports. (details in chapter 4). Similarly, 

Bangladesh in 2011 by adoption of ICR technology using ICADE (Integrated Computer Assisted 

Data Entry) software (BBS (2014)), while CSPro software was used for analyzing and tabulating 

the data, the whole process enabled them for Publication of results in shortest ever time of 15 

months in history of Bangladesh. Iran for 2016 Census by adopting the E-census using multimode 

data collection techniques (like self-enumeration and electronic data collection through tablets) 

and after synchronizing both data sets able to produce final results with one year of census 

                                                           
23 https://census.gov.uk/ 
24 https://2020census.gov/ 
25 https://www.abs.gov.au/census/planning-2021-census/overview 
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operations. (Statistics Centre of Iran, 2018). Egypt26 in 2017 census with conduct of  first ever  E- 

Census benefited  in the following aspects:  

 Reduce number of agents dramatically due to automation (142K down to 35K + All Supporting 

Functions) 

 Reduce data entry time (12 months to ZERO) 

 Reduce effort for data processing after census to produce final results (9 months to 2 

months) 

 Eliminating papers, printing, shipping, and storage 

Similarly, the developed countries have used modern data collection & processing tools to curtail 

not only the time for data publication but also used different techniques for trend analysis as 

mentioned in table 6 above.  

It is evident from the comparative studies of the countries of region/ globe that adoption of 

modern technologies with proper planning and deployment of required infrastructure not only 

reduces the time, cost of the census operations but introduction of modern interventions with 

linkage of GIS with tablets for completed coverage and real time monitoring also increased the 

reliability and credibility of census results, which is the ultimate goal for using it for policy and 

planning purposes.   

6. Roadmap for Conducting 7th Population & Housing Census 

2022 with Adoption of Modern Technologies 

Government of Pakistan is fully committed to Conduct 7th Population & Housing Census in 

2022 by adoption of modern technologies as per decision of the Council of Common Interest 

(CCI). Accordingly, the broader recommendations of the Census Advisory Committee constituted 

for recommendations for adoption of best practices under Deputy Chairman Planning Commission 

which include the recommendation for conducting Digital Census using multimode data 

collection methods have been approved by the cabinet on 5th October 202127 for forwarding to 

CCI for final approval.  

For successful conduct of Digital Census in Pakistan, it is essential to first study in detail 

the existing infrastructure used by PBS for conducting their surveys electronically through tablets 

and accordingly design and propose the infrastructure along with parallel mechanism for risk 

mitigation to avoid unforeseen problems in conduct of this gigantic activity of Population & 

Housing Census. To design the detailed proposed infrastructure, action plan, identification of 

relevant partners along with responsibilities and timelines for successfully managing the 

enormous exercise within the decided time frame, following matters will be analyzed in detail, 

                                                           
26 www.capmas.gov.eg 
27 Decision of the cabinet Case No. 952/33/2021 dated 05-10-2021 
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keeping in view the UN principles on use of technology for conducting Population & Housing 

Census: -  

• Existing Hardware Infrastructure of PBS and technology used in 6th Population and 

Housing Census. 

• Software/ operating systems used by PBS for electronic data collection along with the 

whole transmission process. 

• Existing Security mechanism adopted by PBS for ensuring the safety of data transmission 

and storage. 

• PBS existing staff capacity.  

• Identification of different options for collaboration with other organizations in aspects like 

Servers Co-location, call centres arrangement, identification of internet zones, provision 

of connectivity & support and possible hardware sharing etc. for conduct of digital census 

with efficient management of resources. Identification of security hazards and proposed 

appropriate mitigation measures.  

• Identification of methods for data monitoring, evaluation and  required Hardware etc.   

• Identification of different components/modules for Enterprise Resource Planning (ERP) 

solutions for conduct of 7th Population &Housing Census - Digital Census.  

Based on the above mentioned steps, a detailed roadmap with appropriate action plan and 

design infrastructure along with proposal for hardware/ software procurement, security 

mechanism and parallel mechanisms to avoid/ minimize the technological hazards will be 

presented for conducting the next census “Digitally” to improve data quality, credibility & its 

timeliness for wider acceptability. 

6.1 Situation Analysis of Pakistan Bureau of Statistics (PBS) Capacities  

 As mentioned in Chapter4, reference 4.2, PBS successfully processed and analyzed the 

Population & Housing Census 2017 results which were collected using ICR methodology and 

captured using ABBYY Flexi Capture 11 software, provided with support of UNFPA. Therefore, 

no data entry was involved and data was captured through scanning and then after character 

verifications/ corrections transferred to CSV files for further processing in SQL data base for 

running data consistencies and imputation through CSPro software before final tabulations and 

report generation using crystal reports. The data was saved in dedicated servers at PBS H/Q and 

the alternate source of data storage were deployed at National Telecommunication Corporation 

(NTC). However, it is worth mentioning here that there was no online data collection and 

transmission involved in the population & Housing Census 2017. 

  According to UN Principles & Recommendations for Population & Housing Census 2017, 

“Technological developments and subsequent access to modern technology has largely eased 

the way in which the business of a population census is undertaken. Modern technology permits 

end-to-end embedding of processes in the census value chain. This possibility ranges from 

planning, monitoring and implementation to evaluating outcomes. Many facets of census activities 
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can benefit from the use of technology”. This means understanding the value of technology use 

and the choice of appropriate one is critical for the processes as introduction of technology is not 

only expensive, but it can be risky too if not planned according to the ground realities of the 

institution and the country. The major benefits of the introduction of technology in the census 

operations are: - 

 

 Efficiency and reduction of cost  

 Data quality and consistency 

 Timeliness 

 Public and user expectations: As Census data preliminary depends upon the support of 

general public, therefore adoption of technology to make them involved in process have 

great impact and also increase transparency of the whole process. 

 Event management:  Population & Housing census is a nationwide gigantic activity of 

paramount importance, therefore needs proper mechanism and processes for its 

successful handling and wider acceptability. Use of technology can help to make process 

more transparent and will results in credible results with broader acceptability.   

 Data retention & utility: The data collected through census operation is of extreme 

importance for policy and planning therefore, use of technology can help to not only 

safely manage, secure and retain the census data but also enables to use it to integrate 

with other statistical data trend analysis and other analytical needs for efficient policy & 

planning. 

 While technology enables us to introduce and implement the above mentioned points but 

adoption of technology and its implementation especially for census operations needs prudent 

planning and designing owing to its nature, gigantic size, short timings and involvement of huge 

staff of different capabilities. Therefore, UN has strongly recommended that it is important to 

clearly understand the rationale of the technology introduction in a census and consider the 

following key success factors for technology adoption: Suitability, Scalability, Security, 

Stability, Safety and skills. Keeping in view the UN recommendations, PBS technical 

capacity assessment has been made by considering the key success factors as follows: - 

a) Suitability  

The very first factor to consider the use of technology is to the Potential of technology to 

contribute meaningfully into national cause. PBS under Government vision of “Digital Pakistan” 

have undergone “Digital Transformation” a paradigm shifts from manual data collection to 

electronic data collection through tablets starting from 2019 (firstly the data collection of Price 

Statistics shifted electronically linked with GIS monitoring) with support of Tablets and IT 

consultants from UNDP under Support to PBS under project Mainstreaming, Accelerating & 

Policy Support (MAPS) for monitoring and reporting of SDGs. Afterwards all regular  surveys of 

PBS like Labour Force Survey (LFS 2020-2021), Pakistan Social living standards Measurement 
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(PSLM 2019-20) and Pakistan Demographic Survey (PDS, 2020) have been conducted using 

latest technologies like handheld devices for data collection, digital monitoring, management 

dashboards and GIS based quality assessments ,where the android based programs have been 

designed by PBS own staff , most of them are the young new recruitments through Federal public 

service commission  in year 2019 and 2020. The following table presents the current data 

collection capabilities of PBS.  

Table 7: PBS Experiences on Using Electronic Devices in Statistical Survey 

 

 

Apart from little limitations the overall value gain from use of technology was assessed to 

be significant. Therefore, PBS intends to use the same technologies at a larger scale for upcoming 

7th housing and population census. This will not only help in effective and efficient collection of 

housing and population data but will also help in quality assessment and quick dissemination of 

data to all stake holders. The second factor to consider is the ability of end user to effectively 

interact with technology. PBS has its own employees to conduct data enumeration in case of 

surveys mentioned above, however for the gigantic activity of census, employees of provincial 

governments will be assigned with the enumeration process which will have varied capacities and 

skills. Therefore, the challenge in this case would be to manage diversity and impart effective 

training to enumerators for efficient and accurate data collection.  

b) Scalability 

Census is enormous activity with involvement of the various stakeholders, it is imperative to 

design and implement the solution which can handle the load by considering the number of users 

and volume of data to be transmitted daily. If the technological solution is not designed and 

implemented keeping in view the requirements, it may slow down the whole process or may totally 

collapse, which will be disastrous for the national activity (as happened in RTS system in election 

2018) and will damage the reputation of institution. Therefore, there is strong need that institution 

must have adequate hardware support and develop software which can be scalable for the huge 
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activity of census. keeping in view this fact, it is noted that despite the fact that PBS has in house 

developed the android based software’s for their surveys but their scale is small and the data 

collection and transmission timing is flexible therefore these enumeration applications effectively 

handled the data collection activity but PBS DP Centre lacks professional level software 

development skills to design and develop an application to handle huge census data. In 

addition to that during these surveys, PBS DP Centre efficiently supported all the data transfer 

and handling operations of these technologies by its own resources due to its smaller size and 

controlled environment. However, a critical analysis of PBS data centres infrastructure and 

network capabilities reveals that handling of online transmission of huge data volume and high 

network flow of census data in short period of time is not only challenging but will also be beyond 

the capabilities of PBS.  

c) Security  

Data Collected through Census contains information of all individuals in country which is of 

prime importance for planning and policy making, and ensuring confidentiality of respondent’s 

information is critical for the institution reputation & credibility. Introduction of technology and 

collection of online data are prone to security attacks, therefore before designing a technological 

intervention for census data collection, systems must be secured using advance security 

mechanisms and deployment of appropriate systems and equipment’s required to cover security 

measures in all aspects. Pakistan Bureau of Statistics has its own Data Centre (Network, Network 

Security, Storage & Systems Infrastructure) including Co-Location site for Disaster Recovery 

(DR), where surveys data are stored and accessed internally. In Case of online submission of 

surveys data through enumeration application, the security is managed on both application and 

network level to ensure data security and integrity. PBS Data Centre comprises of Network, 

Network Security, Storage and Computing facilities. Local Area Network (LAN) of PBS is divided 

into Access, Distribution and Core layers. Each layer is interconnected with each other as per 

standards. Access, Distribution and Core layer network infrastructure is inter-connected with 

Optical Fiber and end-users (PBS internal Client Systems) are availing service through copper 

medium. Each layer of Network is secured (Physically & Logically) as per standards including end 

user’s ports. Virtual Local Area Network (VLAN’s) are configured to segregate type of user and 

network access. Access to internet is managed using hard and soft firewalls through 

implementation of policies. Therefore, only users/teams related to activity/surveys are authorized 

to access server resides in PBS and Co-located DR Sites. Mechanism of disaster in case of any 

mishap, recovery of server’s and data is handled through enterprise backup and replication 

software. Backup and Replication jobs managed/scheduled as per priority and size to get auto 

backup create auto backup. Backups are managed on multiple servers, external media drives and 

collectively backed-up of all servers to centralized Backup-Server. Servers containing 2017 

Population and Housing Census Data are segregated from PBS Internal Network w.r.t Data & 

Information Security. The existing Hardware and security mechanism at PBS is as follows: - 
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Table 8: Existing Hardware Infrastructure  

 
   Source: PBS DP Center 

As mentioned above that census data is not only different in its nature but also have enormous 

size with individual information therefore requires highest level of security and privacy. PBS has 

no cyber security expert to devise and implement application and network level security. 

Analyzing the existing Infrastructure reveals that it cannot handle the huge online census 

data transmission, storage and security.  

d) Stability  

The timelines for Census data collection are usually short and all activities need to be 

completed during that time, therefore need systems that are checked for reliable functioning for 

avoiding any feature failures during data collection. During traditional data collection any problem 

faced during data collection have localized impact as it is not linked to other areas, however when 

technological interventions are introduced for enumeration, monitoring, and management of data, 

it may introduce higher level of dependencies while field operation is in progress and a small 

failure in one activity during field operations have potential to fail the whole census activity. It is 

therefore strongly recommended that stability of the systems must be ensured while designing 

and implementing technological solutions. As mentioned above, PBS has its data center which is 

managed by PBS DP Center Staff, however the existing infrastructure is not sufficiently reliable 

to support gigantic census operations, therefore there is need to upgrade its Complete Datacenter 

with sufficient power backups, Precision Cooling, network, Servers &  application security , 

environment Monitoring & control , fire suppression system and access control systems as per 



 

MUHAMMAD SARWAR GONDAL 32 

 

 
Roadmap for Conducting 7th Population & Housing Census 2022 with Adoption of Modern Technologies 

tier-III Datacenter Standards and introduction of secondary site with capabilities of disaster 

recovery site as well. Keeping in view the tight timelines, it seems not feasible to procure and 

complete upgradation of Datacenter. Therefore, it is proposed that Datacenter of other national 

organization like “NTC” can be used to provide 24/7 support with multiple active sites and disaster 

recovery site.  

e) Safety   

Safety of employees is another serious concern when a statistical organization opts to use 

technologies for any purpose. PBS has permanent employees who are provided with rigorous 

trainings on technology used before moving into field operations. It is highlighted that in case of 

census PBS will rely on multiple departments employees for data enumeration therefore there is 

need of rigorous training to staff (who will be of varied capabilities) on technology use, equipment 

handling and tackling of the problems in equipment along with sufficient training on personal and 

equipment safety regulations. Efforts must be made to provide security to enumerators to avoid 

any unforeseen event which may result in data loss or impact enumerator safety. 

f) Skill  

It is highly recommended that organization who is planning to conduct census must have 

adequate skills, knowledge and capacity to conduct the enormous activity of census. Further 

introduction of technology or conduct of Digital census the statistical organization should critically 

analyze its technical skills as Digital Census project requires dedicated staff with roles defined 

and expertise on all different aspects like procurement, software’s, hardware, media& 

communication management, Designing of management of trainings .The human resource of the 

organization should be professional and should have adequate knowledge about the limitations 

and challenges of the technology used. PBS intends to use latest technologies like tablets, GIS 

and monitoring dashboards for upcoming census on basis of their experience in electronic data 

collection and monitoring for their regular surveys. However, to conduct the gigantic activity of 

census with existing technical human resource seems not feasible. The existing DP center human 

resource consist of only 37 officers and officials assigned with different tasks as follows: - 

 3x Directors DP Center at PBS HQ 

 1x Director Working on Price /PDS Tablet Based Survey& other surveys 

 1x Director Working on Census Data Processing / Dashboards /GIS Field 

Monitoring 

 1x Director Working on Network Infrastructure/ IT administration 

 4x Chief System Analyst at PBS HQ  

 2x Chief System Analyst Working on LFS /HIES Tablet Based Survey 

 1x Chief System Analyst Working a Data Entry In charge 

 1x Chief System Analyst Working on Census Reports /Census Data processing 

 8x Data Processing Officers at PBS HQ 

 4x Data Processing Officer Working on Application Development for Surveys 
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 3x Data Processing Officers Working on Data Processing / Dashboards /GIS Field 

Monitoring 

 1x Data Processing Officer Working on Network Infrastructure/ IT administration 

 11x System Analyst at PBS HQ- different assignments regarding HR 

 10x Data Processing Assistants at PBS HQ 

 3x Data Processing Assistants working on LFS/PDS Tablet Based Survey 

 2x Data Processing Assistants working on Price Statistics 

 3x Data Processing Assistants working on Data Processing / Dashboards 

 1x Data Processing Assistants working on Website updating 

  It is planned to halt all other activities of PBS (Except Price Data collection) during planning 

and execution of Census. However,  it is evident that staff is of varied capacity and expertise and 

knowledge about management of census operation is  lagging as majority of the Data processing 

officers, System Analysts and Assistants are recruited in recent past and have no experience in 

management and designing of huge activities. For successful conduct of digital census and 

handling of multiple tasks including development of  secured software’s along with specialized 

staff for manaagemnt of facilities of hardware infrastructure and security is required for avoiding 

any unforeseen event during field operations. 

 It is also mentioned that Census Advisory committee has recommended to establish a 

dedicated Census Project Management Unit with specialized staff to run census with project 

approach for its monitoring and timely completion. Realizing the sensitivity of the matter PBS may 

acquire services of IT experts and consult with other organizations with specialized capabilities to 

design programs to  mitigate any challenges that may arise during the upcoming census. PBS 

may also engage with international supporting agencies to impart trainings to enhance technical 

capabilities of its human resource.  

6.2 Recommendations for Conduct of Digital Census 

    The Census Advisory Committee has recommended to conduct next census digitally by 

using Multimode approach as follows: 

a) Self-Enumeration (Phase-I): - Launching of fully secured Web-based Self-Enumeration 

Portal Fifteen days prior to Field Enumeration (Firstly -Extensively tested through Pilot 

Census)  

1st Step: 

Access to Self-enumeration portal, registration, UTN and submission of Form.  

 End User access the self-enumeration portal/site to register himself /herself. 

 Registration Page containing field mandatory to fill for registration are: - 

− First Name, Last Name, Mobile #, Complete address where he/she is living from last 

06 Months and Password 
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 After click on register button, he/she forward to another page where Password and Unique 

Token Number (UTN) is required. This UTN is already sent to registered mobile number to 

access the Census form.  

 After putting Password and UTN correctly, Census form appeared. 

 End user reads Questionnaire to answer them and submit the form to complete the self-

enumeration process. 

 After successfully submit the form another text message received by end user with unique 

code (UTN) for later verification of self-enumeration. 

2nd Step: - 

Verification of self-enumeration, geo tagging and data collection. 

 Census Enumerations visits their assigned blocks and collect data form each household. 

 if end user already done self-enumeration, enumerator get UTN from end use for 

verification of self-enumeration has been done. 

 If end user self-enumeration verified from Database, enumerator collect and locks the geo 

location coordinates than move on to next house hold.  (approx. coverage: 5% - 10%) 

b) Tablet Based (Phase –II) 

• Data will be collected electronically through Computer assisted Personal Interview (CAPI), 

(both in Online/Offline Mode).  

• Geo-Tagging of Structures will be done 

• Pre-installed Digital Census Block Map in Tablet Device which will enable complete coverage 

and avoid overlapping. (approx. coverage: 85% - 95%). 

 

Figure 4: Proposed Enumeration Work Flow for Census 2022 
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c) Paper Based Enumeration (PAPI) 

In the remote and sensitive areas Paper Based Method of data 

collection will be used. (approx. coverage: 1%) 

Further for Monitoring & Quality Assurance, following steps are recommended 

• An internet-based dashboard system must be developed for 

real time monitoring and to cross-check the data by the 

supervisors and rectify it immediately.  

• Special Quality Control Forms (FQC) be designed to check the 

quality control and must be analysed and processed in the 

field 

• Computer Assisted telephonic interviews will be done by using call centres(illustration Figure 

5) 

 

Figure 5:Proposed  Work Flow for Quality Assurance though CATI  

 

 

Keeping in view the recommendations of the Census Advisory Committee, there is need to 

design the Digital Census with the objective to develop an integrated comprehensive 

technological system that responds to the strategic goals of the census, while at the same time: 

based on the international basic principles and recommendations required for undertaking an 

efficient census and provide the Country with accurate, trustworthy and timely fundamental data 

for development planning at various administrative levels. 
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Based on the above well-defined concept and to  fully respond to the population  and housing 

census features, the Digital Census  may be  developed to include28: 

• Full computerization of all census processes, at all levels, (Tablet + Application + 

Electronic Geographic Maps); 

• Establish secured direct connection between field workers and the Data Center (DC) at 

headquarter to transfer the data to the national database;(Data transfer networks + 

data centre + data security) 

• Establish and sustain a supportive technological environment for centrally managing 

the tablet, follow-up fieldwork and establish effective mechanisms to provide the 

immediate necessary support to census workers and users to ensure successful 

implementation of all census processes. (Support users + Instant communication 

with employees) 

The technological infrastructure of the E-Census/ Digital Census is comprised of three main 

components as illustrated in figure 6 as follows: -  

Figure 6: Technological Components of the Digital Census-2022   

 

 For Planning Successful conduct of Digital Census, there is a need to work dedicatedly on all 

three components with comprehensive working by deputing separate teams on it, keeping in 

view the PBS capacities. 

                                                           
28 Egypt’s Population, Housing & Establishments e-Census, 2017, Dr. Hussein A. Sayed, Overall Supervisor, 2017 Population 
Census 
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6.2.1 Applications/ Digital Maps 

           During Census 2017 non-availability of 

the Digitized maps and non-linkage to the GIS 

Technology ultimately leads to problems of 

overlapping of the area and undercounting of 

population, resultantly wasting scarce 

resources of time & money. Due to the irregular 

shapes of Census Blocks, it was very difficult for 

enumerators to point out structures lying within 

the jurisdiction of Census Block, hence resulting 

in the overlapping of blocks. Similarly, as there 

were no proper GIS-Based monitoring systems available that can point out the left over areas and 

geo-tagged structures, therefore, due to the complex topography of regions some areas (or part of 

areas) were not covered during the Census 2017. For complete coverage and smooth conduct of 

the census, the whole country is delimited till now approximately to 180000 blocks29 with hierarchy 

shown in figure 7 . Due to non-availability of online data during field enumeration and absence of 

GIS tool in the system, online progress could not be monitored.     

 It is worth mentioning that now the PBS has not only digitized all its urban and rural blocks 

(except few areas at border and security related issues) with important Points of Interest (POIs) 

but also bifurcated the bocks which have rapid growth after 2017 census especially in big cities. 

However, PBS Imagery acquired through Google is dated 2017 and not of high resolution. 

Figure 8: Digitized boundaries at Tehsil level of Pakistan 

 

                                                           
29 PBS GIS section 

Figure 7:   Hierarchy of Cenus Frame  
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As it is planned to geo-tag all structures along with real-time monitoring of the fieldwork, high 

resolution and latest imaginary will be required   therefore it is proposed that  

 For precise and complete coverage, High-resolution Imagery may be 

acquired from the Pakistan Space and Upper Atmosphere Research 

Commission (SUPARCO) or any private firm for ground referencing and 

post census validation of coverage. 

 Orthogonal rectification of digital maps in PBS premises will also be 

responsibility of the business partner 

 Infrastructure and Human development support for Hosting of digital 

maps on PBS Servers to serve needs of upcoming digital census and 

surveys. 

 Support in integration of maps and imagery into enumeration and 

house listing applications 

 An application may be designed to make the relevant maps available on 

tablets, 180,000 approximately for enumerators, 21,000 for Circle supervisors, (3100) for 

Charge Superintends and 154 for the Census District Officers with availability of updation of 

maps interface for marking boundaries of work areas, matching and carrying out relevant 

map's modifications 

Digital Census Applications  

Population and Housing Census is a gigantic activity which involves multiple steps which 

are integrated with each other for successful conduct of census, from planning, human resource 

management, training, data collection, monitoring, quality assurance, data entry, processing, 

Imputations, and finally result preparation and reports generation. To conduct Digital census, 

there is need to Computerize all census processes including planning, preparation and 

implementation as well as managing work areas, field work teams and automating the full 

business cycle for all users and employees. 

After detailed study of the whole proposed plan for the upcoming Digital Census, the 

following applications are proposed to be made for digitization whole process: - 

a) Human Resource, Inventory and Training Management Modules: - 

 HR and Task Assignment Module   

Web based Portal for registration of field staff. System can facilitate role based access and 

task assignment.  Information can be viewed based on areas. The module will contain Super 

user. Assignment of devices, and all management regarding block assignment and team 

management   will be handled in this module. 
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 Inventory Management Module 

This module will be used to for management of all hardware like e tablets, laptop and other 

devices and all devices database will be managed through it but issuance of devices at census 

support centers through this either generating QR code within application or by managing the 

database of IME of device with HR and task module for issuance   

 Training Module  

Database of all trainers/ trainees will be developed through its and Master trainer, trainer 

assignment along with location, duration and training schedule will be managed through it. 

This will also include reading material, video tutorials and live chats with concerned officials 

for uniformity of trainings. 

 Resource Management Dashboard/ Reporting Module  

Application for development dashboards for visualizing the resources information and 

hierarchies of staff, role and status of training.  

b) Modules for Digitized Maps, Modification, Updation and real time monitoring 

 Area Frame Updation Module  

This Module will help the officials from head quarter to Update the Area Framework if required 

in interactive manner. 

 GIS based Dashboard Monitoring Module  

This will be GIS web based application. Authorities can visualize Census progress and also 

help to ensure complete coverage and monitoring of data quality with role based access.  

c)  Data Collection, Monitoring & Quality Assurance Modules 

These modules will contain the self-enumeration module, tablet based data collection, quality 

assurance and data trends and monitoring as follows: - 

 Self-enumeration web portal    

The portal will be used individual can register itself through its mobile number.  The registration 

process will be completed after verification of UTN (Unique Token Number) received via SMS. 

The individual can enter information himself/herself.  

 Dashboard for Self-Enumeration  

This will be a web based portal for visualizing the progress of self-enumeration with role based 

access. 

 House Listing Application  

An android based application linked with GIS for geo tagging all structures.  Alerts can be 

generated on in/out from relevant blocks. It will help to ensure the complete coverage. 
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 Enumerator Data Collection Application  

An android based application for collecting individual and household information and also used 

to validate information entered during self-enumeration process. The application can work in 

both online/ offline modes with built-in consistency & edit checks. 

Monitoring Module for Supervisors   

This application will be based on GIS. Supervisor can monitor respective enumerators. 

Progress and coverage. It will also provide the enumerator data trends and the possible data 

trends using historical trends. 

 Instant Messaging System  

Instant Messaging features (unicast, multicast and broadcast) will be provided in this 

application. Field staff, office Staff, supervisor and HQ authorities will be used this instance 

messaging application for smooth field operations, update regarding instructions and problem 

resolution. 

 Complaint Management Module 

This Module will allow the general public as well as Field Staff to Log a complaint regarding 

any issue they face during the census activity. These complaints will be forwarded to 

concerned officials as per their hierarchy. Officials will be able to answer their complaint or 

forward these complaints to the concerned officials via this module. It will also keep track of 

complaint records, official’s replies etc.    

 Data Synchronization Module   

In order to improve security, this module will be used to synchronize data from Data collection 

and House listing App to Servers. All completed forms will be transferred to the data 

synchronization to be kept encrypted until synchronized to the server. The same module may 

also provide the alternate data syncing ways like transfer via external media. 

d)  Data Collection, Monitoring & Quality Assurance Modules 

 Quality Assurance Module 

This Module will allow viewing & rectifying inconsistency in synced data through validation& 

imputation rules   This application will remove anomalies, inconsistency and noise from data 

synced. 

 Dashboard for Trend Analysis   

This module will help to visualize the real-time statistics based on synced data. Information 

can be viewed up to the lowest level with the role based access. 
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e)  Modules for Producing preliminary and final census 

 Reporting Module  

This module will be able to show the reports as recommended in PDF, Excel, CSV formats. 

User may be given a facility to customize the reports dynamically as per their needs. 

 Public Data Dissemination Module  

To store / archive data of different types. Allows the researchers etc. to download data as per 

their needs.  

Beside these applications there is need to develop some backend application for centrally 

preparing and managing activities like Producing frames for households and establishments; 

Coding; Buildings and unit’s unique identification number; Managing data transfer operations, 

Central operation room and support units; follow-up training and asset management; and, 

Preliminary and final census returns etc.  

 It is important to note that adoption of technology in every national statistical office across 

the world is increasing and many nations have been developing their own technology solutions to 

support different aspects of the census, with some of these products being made available for 

statistical organizations in other countries. As per UN Recommendations (UN, 2017), keeping in 

view the sensitivity and time bound activities of Census, it is very critical that, when decisions 

around technology selection or development approaches are being made then strong, favorable 

consideration for using existing products within the international census community, or if products 

do not already exist, the preference should be to undertake co-development with other members 

of the statistics community. 

Keeping in view the PBS capacities in terms of scalability, stability, skills as mentioned in 6.1, 

UN recommendations as mentioned above and the challenging timelines to complete the first ever 

“Digital Census”, it is strongly recommended that PBS may 

 Hire the services of reputable government (NADRA, NTC etc.) or private’s IT companies for 

preparation of above mentioned Infrastructure & software’s solutions as detailed business 

requirements (what the technology needs to do and how it needs to do it) need to be developed 

by a suitably skilled business analyst in order to ensure that the technical specifications and 

implementation are aligned to the needs of the census. 

 PBS staff must work closely with the business partner for requirement analysis and the 

development of the applications for its successful implementation and capacity building of their 

existing capabilities. 

 All non-functional requirements like change management, usability, flexibility, security & 

privacy, hardware & hosting environment etc. may be discussed in detail with the business 

partner for avoiding any complications in the future. 



 

MUHAMMAD SARWAR GONDAL 42 

 

 
Roadmap for Conducting 7th Population & Housing Census 2022 with Adoption of Modern Technologies 

6.2.2 Data Transfer Networks, Datacenter & Data Security Infrastructure 

 The preparation phase of the digital census began with the study of the requirements for 

census phases and assign the required resources. Keeping in view the gigantic and time bound 

activity of census, the technological solution for installation and operation of a secure, stable and 

flexible, central infrastructure may be capable of dealing with huge volume of data, high number 

of operators in the field where the data synchronization process took place over 24 hours for 

avoiding system failures. Further the census data includes the personal individual information, 

and use of technology especially online data collection and transmission creates opportunities for 

an increased number and location of potential attackers trying to access census data or disrupt 

the census program therefore foolproof security systems needed to be placed to avoid 

complications due to these threats. The technical infrastructure includes: - 

 Data center including servers, database systems, security systems, networks, data storage 

units and their necessary requirements for power, air conditioning and protection systems. 

It represents the backbone of the whole technological system; 

 Accurate monitoring of all datacentre and backup infrastructure, components Secure 

operating systems and software using the latest methods (OS security updates), 

prevention programs of Technical Risks-Data security. 

 Use multiple separate environments to secure and minimize the risk in any downtime if 

occurred. 

 The use of the latest backup technologies to secure the production environment and 

the possibility of recovery in the event of any disaster occurs in the system. 

 Communication network and data transfer lines. 

 Equipment’s for load balancing/distribution and Data/Information security while at rest and 

in transit; 

Above two are most important stages of the Census process because of its role in securing the 

data during transmission as well as secure the servers in the data center. Security in the main 

data center. Security infrastructure designed to have three layers of security as listed: 

 1st: securing the incoming and outgoing traffic from tablet in field enumeration to 

Database servers. 

 2nd: load balancing for all applications servers (survey, maps and MDM). 

 3rd: Secure Mechanism for Data Synchronization. 

 Scalable Infrastructure having sufficient number of computing resources and storage. 

 Implementation of active-active sites with disaster recovery (DR)site to guarantee the 

operation continuity 24/7. 

In section 6.1, PBS existing infrastructure facilities and have been discussed in detail, however 

for conduct of Digital census, there is need to upgrade the Datacenter infrastructure to tackle the 

gigantic data activities and the data volume.  The proposed infrastructure and list of software’s 

needed to upgrade PBS are given in table 9 &10. 
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Table 9:  Proposed Hardware Infrastructure for PBS 

 

            

 

 

 

 

 

 

 

Table 10:  Proposed Security Related Software’s to be procured 

 

After upgradation, the PBS main technological infrastructure will comprise of following 

components: - 
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 Main and back-up data center at PBS and NTC as DR as well as data security; 

 Prepare Tablet for dissemination and managing its movements in the field; 

 Centrally managing the Tablet using Mobile Device Management (MDM)  

 Secured local internet at Census support centers 

 

Figure 9: Proposed Network Infrastructure of Digital Census 

 

 

 

 

 

 

 

 

 

It is pertinent to mention here that upgradation of the PBS own data centers need sufficient 

time for procurement as there are long procedures in Government which delay the whole process 

and PBS may not able to meet the timelines to completed the Census process.  Further, analyzing 

the PBS staff capacities in section n 6.1 revealed that PBS do not have sufficient professional 

staff to handle the critical and huge activity of PBS. Therefore, it is highly desirable to train its IT 

staff on cyber security or otherwise a cyber-security expert may be outsourced to ensure security 

of census enumeration application and population and housing data.  

However, keeping in view the challenging timelines of the upcoming census and the 

sensitive nature of data, building infrastructure from the scratch is time taking activity, the most 

suitable solution is as follows: 

 Computing, storage and security of data and application may be ensured by involving 

National Telecommunication Corporation (NTC) which is mandated for this purpose and 

have specialized capabilities in storage and network security. This will help to ensure the 

successful and timely conduct of census as they have already well-established tier-III 

Datacentre Infrastructure available for this purpose. 

 NTC may provide turnkey solution involving the following aspects 

 VDS (Virtual Data Services) Setup 
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 Computing Facilities 

 Storage Facilities. 

 Network & Network Security 

 Application Security 

 End to End Security 

 Operating System(OS) Management & Hardening 

 Database (DB) Management  

 Internet Bandwidth  

 Mobile Device Management Solution(MDM) 

 Call Center Services 

 Disaster Recovery Site.  

 NTC may also be asked to upgrade the PBS system in parallel for handling the Census 

database after completion of census activities 

6.2.3 Technical Field & Support Services to Staff / users  

 The most important step for successful conduct of the Digital Census is to provide the 

technical support services to staff as census is tightly time bound activity involving the huge 

human resource of varied capabilities. Further the introduction of technology also introduces the 

new challenges and risks, therefore there is need to properly plan the technological intervention 

and to provide instant technical support services to the staff on ground to avoid failures which 

may have disastrous impact on the whole census process and its credibility. Therefore, it is 

recommended that to address the issues, following steps may be taken: - 

 Instant messaging system may be provided for the enumerators and other supervisory staff 

to provide immediate instructions and guidance for clarifying the concepts and data 

collection for quality data collection 

 Establishment of Census support centre at tehsil levels for catering almost two to three 

hundreds enumerators approximately at each center with following terms of reference: - 

 24/7 Data Center and Disaster Recovery Support 

 Tablet Preparation for Field Activities 

 Software Upgradation (if Required) 

 Availability of Internet Connection 

 Facilitation in Training/Staff Engagement  

 Handing/ Taking over of Tablet Devices 

 Reserved Tablets for Backup 

 Tablet Repairing Services 
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 Distribution of Printed questionnaires/Maps to Enumerators (if needed) 

 Support in Data Syncing 

 Equipped with dashboards for real time monitoring of enumeration work 

performance and coverage  

 Call Center/ management   responsible for answering households' questions, review 

frames for self-enumeration to contacting them and provide TA when needed; 

 Producing reports & using business Intelligence (BI) for monitoring performance to the 

lowest enumeration areas and analysis. 

6.2.4 Pilot Survey 

 Testing is essential for the statistical or census office to know the various stages to check 

the whole process and it becomes more important if the country is planning to conduct the digital 

census to check the processes which may be affected by the new technology. A pilot census 

ensures that technology can be tested as part of a complete, end-to end business process and 

highlights major implementation challenges with functionality or capability. Dedicated tests must 

be performed to check new technologies and identify potential problems linked to its 

implementation. It is essential to test all components related to fieldwork, data transfer processing 

well ahead of the census itself to check the system, application behavior, equipment, data size. 

as well as the underlying circumstances necessary to avoid equipment malfunctioning and system 

failures.  

  However, the pilot census alone is insufficient to fully test technology due to its reduced 

size, reduced public profile and non-existence of some risks that are present in a full-fledged 

census operation. According to UN principles, (UN 2017), it is proposed that the pilot test should 

be accompanied by activities to test whether technology solutions are scalable, secure, accessible 

and robust enough for the real census. Egypt has conducted 5 pilot surveys for testing the whole 

digital process before its full fledge implementation. Therefore, it is recommended that along with 

other tests, Stress tests should be conducted during the testing phase to ensure technology use 

can handle the maximum load of each module or business case and sustain data integrity. 

6.3 Implementation Plan of the Digital Census 2022 

 For successful conduct of the Digital Census in the challenging timelines, comprehensive 

recommendations have been devised in the section 6.2, which clearly elaborate on the 

mechanism and way forward to design every component of the census. The summary of the 

implementation plan of the digital census 2022 based on the proposed recommendation is given 

in table 11 below: - 
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Table 11:  Proposed Implementation Plan for Digital Census 2022 

Activity  Steps  Expected 
time in days 

Lead 
Organization 

Responsible 
organization 

Updation / 
Digitization of 
Frame  

 Digitization of 80000 rural 
blocks updated in field  

 Identification of big urban 
blocks, their bifurcation and 
digitization  

 Identification of big rural 
blocks, their bifurcation and 
digitization   
 

 

 Verification of frame 
hierarchy from revenue 
and administration  

 Preparation & Finalization 
of Digital Maps  

 
120 days 

 
 

60 days 
 

60 days 
All work will be 
completed by 

December 2021 
 
 

45 days 
 

30 days  
End date : 

March 2022 

PBS PBS, M/ O PD&SI  

Data Transfer 
Networks, 
Datacenter & 
Data Security 
Infrastructure 
 

 Identification of servers, 
database systems, security 
systems, networks, data 
storage units and their 
necessary requirements for 
power, air conditioning and 
protection systems, 
Disaster Risk Sites, 
Communication network 
and data transfer lines and 
load balancing equipment 
and security of data and 
PBS capacity  

 Identification of partners 
like NTC, PTCL etc.  for 
collaboration for provision 
of Infrastructure  

 Consultative meetings with 
parties 

 Preparation of Proposal  

 Agreement 

 System finalized 
 

 
 
 
 
 
 
 
 

60 days 
 
 
 
 
 
 
 
 
 
 

30 days 
 

60 days 
End date 

December- 
January  2021 

 
 
 
 
 
 
 
 

PBS 
 
 
 
 
 
 
 
 
 
 

PBS 
 
 

PBS 

 
 
 
 
 
 
 
 

PBS, M/ O PD&SI 
 
 
 
 
 
 
 
 
 

PBS 
 
 

PBS, M/O PD&SI  
and selected 
partner , for 

example NTC 

 
 
 
Digital Census 
Applications  
 
 
 
 

 Identification of software’s 
to be prepared,  

 PBS in house capacity 
analysis  
Consultative meetings 
with stakeholders, 
(Ministry of IT&T, NTC 
etc.) 

 Preparation for Request of 
proposal(RFP) 

 
 
 

60 days 
 
 
 
 
 

30 days 

 
 
 

PBS 
 
 
 
 
 

PBS 

 
 
 

PBS 
 
 

PBS, M/O PD&SI, 
Ministry of 
Information, 
Technology & 
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Activity  Steps  Expected 
time in days 

Lead 
Organization 

Responsible 
organization 

 
 
 
 
Digital Census 
Applications 

 Advertisement  

 Evaluation of proposals 
and finalization of 
company  

 Preparation of digital 
census applications and 
consultations 

 System finalized  
 

 
 

30 days 
 
 

90 days 
 

End date March 
2022 

 

 
 

PBS 
 
 

PBS 

Telecommunication 
(IT&T) 
PBS, M/ O PD&SI, 
Ministry of (IT&T) 
 
PBS, M/ O PD&SI, 
The selected 
Company 

Procurement for 
Hardware( 
tablets & allied 
accessories 

 Identification of total 
requirement of tablets, 
allied accessories and its 
specifications 

 Consultative meetings 
with stakeholders 

 Preparation of RFP  

 Advertisement ‘ 

 Evaluation of proposals 
and finalization of 
company 

 Agreement  

 

 Procurement of tablets  

 
 
 

60 days 
 

30 days  
 

30 days  
 

30 days  
 
 

End date March 
2022 

 
 
 

PBS 
 

PBS 
 

PBS 
 

PBS  
 
 

PBS 

 
 
 

PBS 
 

PBS 
 

PBS, Ministry 
PD&SI, Ministry 

IT&T 
PBS and selected 

Partner organization 
Selected Partner 

Organization  

Pilot Census  

 Technological 
infrastructure finalized  

 Teams will be send to field 
for data collection and 
testing of system 

 Identification of problems 
and system rectifications 

 System finalized 

60 days 
 
 

30 days 
 

30 days 
 

July 2022 

PBS 
 
 

PBS 
 

PBS 
 

PBS 

PBS and selected 
partners 

 
PBS and selected 

partners 
PBS and selected 

partners 
PBS and selected 
partners, provinces 

Field work  

 Launching of self-
enumeration portal  

 Face to face data 
collection  

 Quality Assurance 
through Computer 
Assisted Telephonic 
interviews and Field visits  

15 days 
 

30 days 
 
 

30 days  
 

End 31st August 
2022  

PBS 
 

PBS  
 
 

PBS 
 

PBS and selected 
partners 

PBS and selected 
partners, provinces  

 
PBS and selected 
partners, provinces  

Data 
Processing, 
Finalization of 
results  

 Data cleaning imputation 
rules 

 Trend analysis 

 Finalization of summary 
results  

 Preparation of reports for 
final results  

 Dissemination of 
summary results  

30 days 
 

30 days  
 
 

60 days  
 
 

December 2022 

PBS  
 

PBS 
 
 

PBS 
 
 

PBS 

PBS 
 

PBS and expert 
demographers 

 
PBS 

 
 

PBS 
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7. Concluding Remarks: -  

Due to non-conduct of Census timely, Pakistan could not able to adopt and implement the 

latest census methodologies and the technological interventions. Census is a huge exercise of 

critical nature due to its linkage with resource allocation and political representation, therefore its 

conduct requires a great deal of preparatory work, human and financial resources. The plan to 

conduct the next census “Digitally” in a short span of time and existing capabilities of Pakistan 

Bureau of Statistics is a very challenging task and requires prudent planning and collaboration 

with other national partners for its successful conduct. Further to avoid the issues faced in the 

previous census, it is essential that all processes may be timely planned and shared with the 

provinces and other stakeholders e.g. political parties for building the confidence on the official 

statistics.  

All the processes must be tested before full fledge operations by conducting pilot comprising 

of sample from all provinces especially far-flung areas to fully test the technological interventions 

in order to avoid complications and failures in the census process. The successful conduct of 

Digital Census depends upon the timely release of funds, availability of hardware and successful 

agreements with the national partners for software and hardware services. The introduction of 

technological innovations in census process like geo-tagging, digital data collection, real time data 

monitoring and trend analysis will not only help to produce timely results but will increase the 

credibility of whole process and will result in its broader acceptability. 

It is further recommended that Pakistan like other countries may initiate steps to conduct 

register based census by developing registers like birth and death, employment, addresses etc. 

(this will take time of 10 -15 years). This will help to regularly update the population numbers and 

trends by conducting sample surveys rather than full census. 

 

***************************     
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