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ABSTRACT

A census is a fundamental tool for
understanding the demographic, social, and
economic structure of a country. In the post-
COVID-19 era, there hasbeen anincreasing need
for reliable data collection and the adoption of
paper|ess census operations. In India, the census
is conducted once every decade and provides
valuable information on the population and its
characterigtics. In light of the ongoing pandemic,
thereisa growing need to movetowards paperless
census operations in India. This research study
builds on the policy recommendations for
implementing a paperless census in India, based
onthelarger recommendations made by the United
Nations (UN). Using China as a case study, the
study argues that the COVID-19 pandemic has
highlighted the urgent need for a new, paperless,
and technology-based paradigm for capturing,
processing, and storing census data in India.
Adopting technology-based solutions such as
mobile apps, digital forms, and cloud storage can
significantly improve the accuracy, speed, and
efficiency of the data collection and processing
process, providing decision-makerswith valuable

information for policy-making and planning.

KEY WORDS
Census, COVID-19, Pandemic, China,
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Need for Paperless Census in Post
Pandemic World

The COVID-19 pandemic has brought about
a need for a new and innovative approach to
conducting census data in India. The traditional
methods of paper-based data collection and
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processing have become outdated and pose arisk to both census workers and respondentsin the current
scenario. Theneed of the hour isto embrace technol ogy-based solutionsthat can capture, process, and store
censusdatain afast, secure, and efficient manner.

InIndia, censusdataiscollected onceadecadeandiscrucia in providing information on population
demographics, economic status, and other vital statistics. The accuracy of thisdataiscritical for policy-
making and planning in various sectors such as heal th, education, and employment. However, the current
paper-based methods of datacollection and processing aretime-consuming, proneto errors, and often lead
to missing or incorrect data.

The use of technology-based sol utions such as mobile apps, digital forms, and cloud storage can
significantly improvethe process of collecting, processing, and storing censusdata. M obile apps can beused
to collect datafrom respondents and can be customized to coll ect datain different languages and formats.
Thiswill not only reduce thetimetaken for datacollection but a so minimizetherisk of errorsand missing
data.

Digital formscan beused to collect datafrom respondentsin astructured format and can be designed
to includefeatures such as drop-down menus and auto-fill options, making the process of data collection
faster and more user-friendly. Datacollected through digital forms can bedirectly stored in cloud storage,
whichissecureand can be accessed from anywherewith aninternet connection. Thisdliminatestheneed for
manual dataentry and reducestherisk of datalossdueto paper damage or theft.

Inadditiontoimproving the datacollection process, technol ogy-based solutions can aso improvethe
speed and efficiency of dataprocessing and storage. Data can be processed in real-timeand analyzed using
advanced analyticstool sto provideinsightsinto popul ation demographicsand other vita statistics. Thiscan
provide decision-makerswith valuableinformation that can be used to makeinformed decisionson policy-
meaking and planning.

The COVID-19 pandemic has highlighted the urgent need for anew, paperless, and technol ogy-based
paradigm for capturing, processing, and storing censusdatain India. Adopting technol ogy-based solutions
such asmobile apps, digital forms, and cloud storage can significantly improve the accuracy, speed, and
efficiency of thedatacollection and processing process, providing decis on-makerswith va uableinformation
for policy-making and planning.

UN Recommendations for Paperless Census

According to the United Nations Statistics Division, an Expert Group M eeting was organized from 9-
12 February 2021 to discusstheimpact of the COVID-19 pandemic on census operations. Morethan one
hundred expertsfrom twenty-four nationa statistica officesparticipated, d ong withregiond and internationa
organizations(UN, 2021).

Dueto the pandemic, asignificant number of countriesthat planned to conduct their censusesin 2020
had to postpone census activities or extend the enumeration period, shorten the census questionnaires, or
modify census proceduresto reduce direct contact with respondents. Theexperts concluded that the pandemic
resulted inincreased costs, particularly for countriesthat postponed planned activitieslikefieldwork. The
costsof providing, disseminating, and storing census material s and deviceswere much higher thaninitialy
planned, and switching to data collection techniquesthat do not require direct contact with respondents
required meticul ousand extended testing, whichwasnot included in theorigina censusbudget. Implementing
these techniquesrequired significant additiona investment, such asdevel oping detail ed geographica frames,
asaddressregistersare not readily availablein many countries(UN, 2021).

The pandemic presented severa new chalengesin conducting popul ation and housing censuses. The
main difficultiesin conducting fidld enumerationincdluded reducing face-to-faceinterviews, mobil ity restrictions,
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procuring and distri buti ng censusequipment, funding limitationsor constraintsdueto redl ocation of Government
budgetsfor other activities, and recruiting sufficient numbersof field staff for popul ation enumeration (UN,
2021).

The COVID-19 pandemic has brought many challengesto theworld, including aneed for reliabledata
collection. Intheface of these challenges, the UN hasrecognized theimportance of transitioning to paperless
census operations asaway to improve datacollection and ensureitsreliability. The UN hasput forth the
following recommendationsfor theimplementation of paperless census operationsin the post-COVID-19
era

1. SupportingNational CensusOperations: The UN Deve opment Programme (UNDP) recognizes
theimportance of supporting national census operationsin the post-COVID-19 era. The UNDP has
published guiddinesfor national census operationsthat provide recommendati ons on how to conduct
asuccessful censusduring and after the pandemic. Theseguiddinesinc uderecommendationsfor using
technol ogy to reach hard-to-reach popul ations, improving dataquality, and protecting the privacy and

security of censusdata (United Nations Devel opment Programme, 2022).

2.  Srengthening Data Collection M ethods: The UN Statistica Division (UNSD) hasrecognized the
need to strengthen data collection methodsin the wake of COVID-19. In arecent publication, the
UNSD highlightstheimportance of paperless censusoperationsasaway toimprove datacollection
methodsinthe post-COVID-19 era Thepublication providesrecommendationsfor countriesto consider
when implementing paperless census operations, including the need to ensurethe privacy and security
of censusdata, increasethe efficiency of datacollection, and reach remote and hard-to-reach popul ations
(United Nations Statistical Divison, 2022).

3. Promoting the Adoption of Paperless Census Operations: The UN Economic and Social
Commission for Asiaand the Pacific (UNESCA P) hasrecognized theimportance of promoting the
adoption of paperlesscensusoperationsintheAs a-Pacific region. UNESCAPhas published areport
on theadvantages of paperless census operations, including increased efficiency in datacollection,
improved dataquality, and the ability to reach remote and hard-to-reach populations. Thereport a so
providesrecommendationsfor countriesto consider when implementing paperless censusoperations,
such asthe need to ensure data privacy and security, to promote citizen engagement, and to provide
technical and financial support (United Nations Economic and Social Commission for Asiaand the
Pecific, 2022).

4. Advocating for the Implementation of Paperless Census Operations. The UN Economic
Commissionfor Africa(UNECA) hasadvocated for theimplementation of paperl esscensusoperations
inAfrica. Inarecent publication, UNECA highlightsthe advantages of paperless censusoperations,
includingincreased efficiency in datacollection and processing, improved dataqudity, and theability to
reach remoteand hard-to-reach popul ations (United Nations Economic Commission for Africa, 2022).

Advantages of Conducting Paperless Censuses

The UN hasidentified severa advantages of conducting paperless censuses, including the ability to
reach remote and hard-to-reach populations, increased efficiency in data coll ection and processing, and
improved dataquality (United Nations, 2021). Paperl ess census operations can a so reducethe need for in-
person datacollection, whichisespeciadly important during the COVID-19 pandemic. By leveraging technol ogy,
paperl ess censuses can reach popul ationsthat might otherwi se be difficult to access, such aspeoplelivingin
remoteareas or thosewith disabilities. Thiscan lead to more completeand accurate data, whichiscrucia for
informed decision-making at dl level sof government.

Challenges and Threats Anticipated
Implementing apaperlesscensusin Indiapresentsseverd chalengesand threatsthat must be addressed
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inorder to ensureitssuccess. Theseinclude:

1. Technical challenges. Oneof thebiggest challengesinimplementing apaperlesscensusinIndiaisthe
lack of technical infrastructure and expertise. The country has alow rate of internet penetration,
particularly inrura aress, which makesit difficult to collect datathrough online platforms. Moreover,
many individuasin Indiaarenot technologically literate, which may present difficultiesin collecting
accurate data

2. Dataprivacy and security: Theimplementation of apaperless censusin Indiarai sesconcerns about
the privacy and security of sensitivepersonal information. Theuseof digita platformsto collect and
storedataincreasestherisk of cyber attacks, hacking, and unauthorized accessto data.

3. Accessbility: Implementing apaperless censusin Indiaal so raises questionsabout accessibility and
inclusiveness. Someindividuass, such astheelderly, disabled, and thoselivinginrura areas, may not
have accessto thetechnology required to participatein apaperless census.

4. Cogt: Theimplementationof apaperlesscensusinIndiawill requiresignificant investmentin technology
andinfrastructure. Thismay present achallengefor adevel oping country like India, whereresources
arelimited.

5. Resistanceto Change: There may also beresistance to the adoption of a paperless censusfrom
individua swho areused to traditional methods of datacollection. Some may be hesitant to trust new
technology or may lack thetechnical knowledgerequired to participate in apaperless census.

Given these challenges, it isimportant for the Indian Government to carefully consider the policy
recommendationsfor implementing apaperless census. Policymakers must work to addressthe challenges
and ensurethat the paperless censusistechnically feasible, secure, inclusive, and cost-effective.

Lessons to be Learned from China

Astheworld becomesincreasingly digital, theway in which Governments collect and processdatais
undergoing asignificant transformation. In particular, the use of technology to conduct acensus, knownasa
paperlesscensus, hasgained significant attentionin recent years. India, like many other countries, isconsidering
adopting thismethod for its next census, and assuch, it isimportant to cons der the experiencesand lessons
learned by other countriesthat have already implemented a paperl ess census. One country that has been at
the forefront of this trend is China, and there are several lessons that India can learn from China’s experience
to ensurethe success of itsown paperless census.

Thefirst lesson that Indiacan learnfrom Chinaistheimportance of investingin technology. Chinahas
madeasignificant investment in technol ogy to support its paperl ess census, including the devel opment of
pedidized oftwareand hardware systems. Thisinvestment hasdlowed the country to efficiently and effectively
collect, store, and process data, which has been critical to the success of its paperless census. Indiashould
asoinvestintechnology to support its paperl ess census, including the devel opment of asecure and efficient
datamanagement system.

Another lesson that Indiacan learn from Chinaistheimportanceof dataprivacy and security. Giventhe
sensitive nature of theinformation collected inacensus, itiscritical that the dataisprotected from cyber
threats, databreaches, and unauthorized access. Chinahasimplemented anumber of measuresto protect the
privacy and security of the datacollected inits paperless census, including the use of encryption, secure
servers, and regular databackups. Indiashould a so implement similar measuresto protect the privacy and
security of the datacollected inits paperless census.

A third lesson that Indiacanlearnfrom Chinaistheimportance of public education and awareness. The
success of apaperless census depends on thewillingness of individua sto provide accurate and compl ete
information. Chinahas undertaken significant public education and awvareness effortsto encourageindividuas
to participateinits paperless census, including providing information about the benefits of the censusand the
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sepstakento protect the privacy and security of thedatacollected. Indiashould dsoinvest in public education
and awareness effortsto encourageindividual sto participatein its paperl ess census and to provide accurate
and completeinformation.

Inconclusion, the adoption of apaperl ess census hasthe potentia to bring significant benefitsto India,
including improved efficiency and accuracy inthe collection and processing of data. However, to ensurethe
success of itspaperlesscensus, Indiamust learn from theexperiences of other countries, including China. This
includesinvestingin technology, protecting the privacy and security of the datacollected, and undertaking
public education and awareness effortsto encourageindividual sto participate and provide accurate and
completeinformation.

Why Learn from China?

Conducting acensusisacomplex and mass ve undertaking for any country, and India, being oneof the
most popul ous countriesin theworld, isno exception. Withthe 2021 census, Indiahastaken astep forward
in constructing anew, paperless, technol ogy-based paradigm for capturing, processing, and storing census
data. Chinahasalong history of conducting censuses, dating back to the Han Dynasty (202 BC- 220AD)
(National Bureau of Statistics, 2019). Inrecent years, Chinahas made significant progressinimplementing a
technol ogy-based approach to conducting censuses, and theresults have been impressive. The 2010 census,
for example, wasthefirst to use acomputer-assisted persond interview (CAPI) system, and theresultswere
highly accurate (National Bureau of Statistics, 2019).

1. Technology: based Approach: Chinahas been apioneer in using technology for conducting censuses,
and Indiacanlearnfromitsexperiencesin thisarea. Theuse of technology not only reducestherisk of
human error but a soincreasesthe accuracy and efficiency of the census(National Bureau of Statistics,
2019).

2. AdoptingaHybrid Censusmodel for Inclusivenessand Accessibility: China’s experience in
using technology for census operations has a so madeit possible to reach remote and inaccessible
aress, leading to amore comprehens ve representation of the population (Nationa Bureau of Statidtics,
2019). Thisisanimportant lessonfor India, whichfacessmilar challengesintermsof accessibility and
indusveness.

3. Cost-effectiveness. By using technology for data collection and processing, Chinahasbeen ableto
significantly reducethe cost of conducting acensus (National Bureau of Statistics, 2019). Thisisan
important lesson for India, which haslimited resources and needsto makethe most of itsinvestments
in census operations.

4. DataQuality and Accuracy: The use of technology in Chinahasalso improved the quality and
accuracy of censusdata, whichiscrucid for informed decision-making and planning (National Bureau
of Statistics, 2019). Indiacan |earnfrom thisexperience and implement similar measuresto improve
thequality and accuracy of its censusdata.

In conclusion, Indiahas much to learn from Chinainthefield of conducting census operations. By
adopting atechnol ogy-based approach, Indiacanimprovethe accuracy and efficiency of the census, making
it more cost-effective, and promoting inclusiveness and accessibility. Furthermore, by learning from China’s
experiences, Indiahasthe opportunity to contribute to the devel opment of best practicesinthefield and to
improvethelivesof itscitizens.

Similarities in Census Operations

Indiaand Chinaare two of the most popul ous countriesin the world, with each having itsunique
chalengesin conducting censusoperations. Despitetheir differences, both countriessharemany smilaritiesin
termsof demographics, administration, governance, and the conduct of censusoperations. Inthisresearch
paper, wewill examinethesesimilaritiesand their implicationsfor thetwo countries.
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Demogr aphics. Both Indiaand Chinahavelargeand diverse populations, with many ethnicand linguistic
groups. These populationsare a so rapidly growing, which presents significant challengesfor conducting
accurateand comprehensive censuses. In thissense, both countries share s milar demographic chalengesthat
impact the conduct of census operations.

Administration: Theadministration of censusoperationsin both Indiaand Chinaiscentraized, with
national-level agenciesrespons blefor conducting the censusand managing thedata. Thiscentraization alows
for acoordinated and consi stent approach to census operations, whichisimportant for the accuracy and
comparability of thedata.

Governance: Thegovernance of census operationsin both Indiaand Chinaischaracterized by ahigh
degree of collaboration between the Government and other stakeholders, such asacademicingtitutionsand
civil society organizations. This collaboration ensuresthat the censusis conducted in atransparent and
participatory manner, whichisimportant for building trust and confidencein the censusdata.

Conduct of CensusOper ations: Intermsof the conduct of censusoperations, both Indiaand China
have embraced technol ogy to improvetheaccuracy, efficiency, and inclusiveness of the census. For example,
both countries haveimplemented computer-assisted personad interview (CAPI) systemsand haveused GIS
technol ogiesto map censusdata. Thesetechnol ogieshaveimproved the quality and accuracy of censusdata
and have madeit possibleto reach remote and inaccessible areas.

In conclusion, Indiaand Chinashare many similaritiesin terms of demographics, administration,
governance, and the conduct of censusoperations. Thesesimilarities present both challengesand opportunities
for the two countries, and by learning from each other’s experiences, they have the potential to contribute to
the devel opment of best practicesin thefield of censusoperations.

Policy Recommendations

1. EnsuringTechnical Readiness: To ensurethesuccessful adoption of paperlesscensusoperationsin
India, itiscrucial to assessthetechnical readiness of the country. This can be doneby studying the
infrastructure, technol ogy, and human resources availablefor implementing apaperless census (Ma,
2022).

2. Mitigating Digital Divide: To mitigatetheimpact of thedigital divide ontheimplementation of
paperl ess census operations, Indiashoul d takethe necessary stepsto providedigita literacy programs
and accessto citizens, especialy inrura areas(Liu, 2021).

3. Citizen Participation: Theroleof citizen participationiscrucial in the success of paperless census
operations. India should encourage citizensto participate in the census by educating them on the
importance of censusdata, and how they can contributeto the accuracy and completenessof the data
(Raman, 2021).

4. Costsand BenefitsAnalysis: To ensurethat paperl ess census operations areeconomically viable,
Indiashould conduct acomprehensive analysis of the costs and benefits of these operations. This
would he pinmakinginformed decisionsand ensuring that thecostsarejudtified by the benefits (Zhang,
2022).

5. DataPrivacy and Security: Given the sensitive nature of censusdata, it iscritical to ensurethe
privacy and security of thisdata. Thisincludes protecting the datafrom unauthorized access, aswell as
ensuring the confidentiality of senstiveinformation. To achievethis, itisimportant to haverobust data
protectionand security policiesin place, aswd | asstrong enforcement mechani smsto ensurecompliance.
To ensurethat census datais protected, Indiashould put in place strong data privacy and security
measures. Thiswould include measuresto protect the confidentiadity and privacy of thedata, aswell as
measuresto prevent data breaches and cyberattacks (Patel, 2021).
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6. Artificial Intelligence: To ensurethat censusdataisaccurate and up-to-date, Indiashould explore
theuseof artificid intelligencein paperlesscensusoperations. Al can beused to validateand verify the
data, aswell asto identify and correct any inaccuracies (Chen, 2022).

7. Investment in Technology and I nfrastructure: To ensurethe success of atechnol ogy-based census
inIndia itiscritica toinvest inthe necessary technol ogy and infrastructure. Thisincludeshardware
such asmobiledevicesand servers, aswell as softwarefor datacollection and processing. In addition,
itisimportant to ensurethat thetechnology isaccessible, user-friendly, and secure.

8. Capacity Buildingand Training: Given thesignificant changesthat atechnol ogy-based census
represents, itisimportant toinvest in capacity building andtrainingfor al stakeholdersinvolvedinthe
census process. Thisincludescensusenumerators, data processors, and decision-makers. By providing
training and support, it will be possibleto ensurethat the censusis conducted effectively and efficiently.

9. Caoallaboration and Partnership: A successful censusrequires close collaboration and partnership
between the Government, civil society organi zations, and the private sector. Thisincludespartnerships
for datasharing and anaysis, aswell aspartnershipsfor public engagement and communication. By
working together, it will be possibleto ensurethat the censusistransparent, inclusive, and responsive
totheneedsof al stakeholders.

10. ContinuousImprovement: Finaly, it isimportant to continuously improve the technol ogy-based
census approach, based on the experiences and feedback of all stakeholdersinvolved in the census
process. Thisincludesregularly reviewing and updati ng the technol ogy and processesused in the
census, aswell asmaking changesto address any challenges or gapsthat areidentified.

CONCLUSION

The recent 2021 Census in India represents a significant milestone in the country’s history, as it moves
towards anew, paperl ess, technol ogy-based paradigm for capturing, processing, and storing censusdata. In
thisresearch paper, we have examined the experiences of both Indiaand Chinain conducting censuses, with
afocuson the potential benefitsand challenges of atechnol ogy-based approach. Based onthisexamination,
we offer thefollowing policy recommendationsto hel p ensure the successful implementation of this new
paradigmin India By implementing these policy recommendations, it will be possibleto ensurethat thisnew
paradigm issuccessful, transparent, and responsiveto the needs of all stakeholders.

The intended impact of these policy recommendations is to provide aframework for capturing,
processing, and storing censusdatain Indiain amanner that isaccurate, efficient, and secure. By adopting
theserecommendations, Indiacan ensurethat itscensusdatais of high quality and can beused for informed
decision-making in variousdomains. Additionally, the use of technology in census operationscan helpin
reducing the cost and timeinvol ved in datacoll ection and can providered -timeins ghtsinto the demographic
and socioeconomic characteristicsof the population.

In the end, it is the researcher’s submission that India’s next decennial census offers us an excellent
opportunity to not just discuss, but find innovative waysto introduce, and integrate, varioustried and tested
information communi cation technol ogiesin collecting, saving, and tabul ating citizen data, withtheoveral goa
of creating and administering a ‘Paperless Census’. Until, citizen data is correctly recorded, objectively tabulated,
and reliably interpreted, national, state, and local policies cannot, and will not, make a difference in citizens’
lives
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