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l. INTRODUCTION

1. For the first time ever, the Portuguese populatidhbe given the opportunity of
answering Censuses online (e-Census). This degisised a challenge to the organisation of the
next Population and Housing Censuses (2011 Cersus, held in 2011, and made more
demanding the whole forecast preparation programme.

2. This document presents a summary of the work uakientby Statistics Portugal to
develop the e-Census system, to be adopted indthe @ensus. It focuses on the e-Census
development strategy, its supporting technologidahstructure, the impacts on fieldwork
organisation, the results of e-Census use in exgerial operations and the respective
conclusions.

1. OVERVIEW

3. Statistics Portugal conducts Population and HouSiegsuses every 10 years. This is the
most important statistical operation carried outhi& country. In 2001, 5 million dwellings and
10.3 million people were enumerated, and arounth@0dsand enumerators were involved in the
fieldwork.
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4. In preparing for the 2011 Census there was a olgiactive to modernise collection
methods and processes and to reap the benefiie oke of information and communication
technologies. The possibility of answering the 2@Ehsus online poses the main challenge.
Portugal has been adopting policies that fostermt use as a preferred platform for the
relationship of public administration with citizeasd enterprise#\s of 2008 enterprises were
required to submit their tax return electronicalty2009 over 3.7 million (around 80 per cent)
electronic tax returns of natural persons were sitib

5. Answering the 2011 Census online will make it polesto cope with society’s new
demands, with the internet becoming a platforndgma collection from households. Since 2007
Statistics Portugal has been developing a workrproghe targeted at preparing and developing
an e-Census system, to enable online responsks &)11 Census.

6. Within the scope of this programme, Statistics iRgat conducted two test surveys in
2008 and 2009, with samples of around 7,000 an@DD7dwellings respectively. In the 2008

test, the sample was selected from areas withighest online answering potential among the
population, whereas in the 2009 test the samplesepted the average profile of the Portuguese
population. Online data collection only covered plopulation residing in conventional

dwellings; composed of a single household (correspondingpocaimately 98 per cent of the
population enumerated in 2001).

7. In the tests performed, the population had two readeesponse options available:

a) The traditional one , by filling in the paper queshaire themselves, with subsequent
collection and checking by enumerators;

b) The online form (e-Census), with recourse to aeauthentication system. Upon
distribution of the questionnaires, the enumerigtivra closed envelope containing
the access codes to the online form.

1. DEVELOPMENT OF THE E-CENSUS

8. The strategy for developing the e-Census systenbéas oriented towards providing
users with an easy, secure and beneficial systemg®al was to draw in as many users as
possible, regardless of their IT knowledge. 5 deareas have been identified for the
implementation of this strategy:

a) Online form;

b) Online validation rules;

c) Authentication and security;
d) Notification of enumerators;
e) Communication/Helpline.

1 A conventional dwelling is a permanent structuterided for habitation by one household
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A. Onlineform

9. The development of online forms was a key concdranimplementing the strategy.
The intention was to capture users from the edalges onwards and to minimise their
abandonment of the on line form due to the systemgocomplex, poorly functioning and time-
consuming. Form development relied on the followpnigiciples:

a) User friendliness;
b) Similarities at web navigation level with other \gébs;
c) Similarities with the paper questionnaire.

10.  The graphic design, question organisation and diséipning of data on the screen have
met criteria aimed at drawing the respondentshétia to the actions they are expected to carry
out. Hence, the website’s functionalities were tedito what was absolutely necessary, which
permitted to reduce the complexity and increase fusadliness.

11.  Form completion is mostly through tick-box respanaad, where necessary to a listbox
(e.g. to select a country). The whole online foraswlesigned to comply with Level Double-A
Conformance to Web Content Accessibility Guidelitgs These guidelinesake the form able
to be used by people with special needs.

12.  Users log into the website with an internet addrésky identified in the paper
guestionnaire. Through this address, they accessdhsite’s public area (welcome page). The
website’s private pages (second screen) are actessan authentication system. The location
and design of the reserved area for authenticatiersimilar to those used in other websites
(such as gmail), which makes this process userdiye

13.  Once they are successfully authenticated, usenmtoghe website’s private area and
enter the dwelling’s geographic identification co@ibereafter, users access the Census form and
may start completing it. Navigation around the fasmas follows:

a) Forward: allows for access to the next screen vafleanswers in that screen are
filled in correctly;

b) Back: goes back to the previous screen;

c) Save and return later: makes it possible to inprimrm completion by saving data
and allowing users to resume it later;

d) Summary: allows for the visualisation of data afiyeaompleted;

14.  To render completion easier, users may accessoeesstion’s instructions through a
window system.

B. Onlinevalidation rules

15.  The introduction of validation rules in the onliftem is based on a commitment between
easy completion by users and quality standardarfewers. Validation rules and warning/error
messages were kept to a minimum. This is desigmeahére effortless completion and to avoid
user dissatisfaction and website abandonment.
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16. Messages appearing during form completion are gastehe top of the page. They pop
out when users move to the next screen and ontytrejiuations related to completion on that
specific screen, never identifying cases requitsers to move to other screens. The purpose of
this was to draw users’ attention, by guiding thtemards correcting their answers with
minimum effort.

17.  The following types of validation were implemeniadhe online form:

a) Compulsory responses — All questions are mandatory;

b) Absence of multiple responses — No multiple respsrege permitted. There is only
one type of answer for each question;

c) Navigation and skip rules — Navigation and skigsuhave been implemented.
Questions are posed according to answers givereinqus questions. Skips will be
automatic, thereby allowing for a personalised cletiqn of the form and avoiding
unnecessary questions;

d) Validation rules based on the age variable — Adhaonly variable giving rise to
cross-validation in various questions (e.g. eveidel abroad and year of arrival in
the country, educational attainment, marital sfatus

C. Authentication and security

18. The absence of a dwellings file required the dgymlent of authentication /authorisation
system to ensure secure responses and the ragiswhthe dwelling’s geographic identification
code. Accessing the website’s private area is rbgdmntering two codes: an access identifier
(ID) — an 8-character numeric set — and a pin ¢Btld) — an 8-character alphanumeric set, no
distinction being made between upper and lower.daserder to minimise digit swaps, this code
does not include, for example, number O (zero)taedetter “O”. Enumerators distribute these
codes in a closed envelope (similar to a bank cada)dation of the ID/PIN pair allows for a
subsequent registration of the dwelling’s geograjdentification code (composed of 17
characters). Once this code is entered, users tagycempleting the online form. For enhanced
system security, no information is stored in thenpater. In addition, the following
functionalities are available:

a) Users may change the PIN code;

b) Access is blocked after three failed attempts tdrerg the ID/PIN code;

c) Time-out — A mechanism which automatically inteteufhe session after 20 minutes
of inactivity;

d) There is a limitation on the maximum number of\aegessions, configured to 100 in
the second test, in order to maintain service tufdr active users while filling in the
guestionnaire.

19.  When distributing questionnaires, enumerators ¢bpyiD to the building’s auxiliary
form. Hence, a link is assured between the dweédliggographic identification and the ID.
ID/PIN codes may also be supplied via helpline, méher requested by respondents, through a
secure procedure, which was defined by the Back®#ub-system.
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D. Notification of enumerators

20.  Online responses introduced the need to createchanesm that would allow for the
control of responses over the internet, in ordgarévent enumerators from having to return to
the dwellings and reduce any inconvenience to Halds. A response notification system via
Short Message Service (SMS) was implemented fomenators. Furthermore, such information
is available for consultation to the whole fieldrte in the Fieldwork Control System or via
email. This system has allowed for a daily contfobnline responses, with consequent better
management of fieldwork for enumerators.

21. Data on completed questionnaires are grouped arfsl iGbEsages sent twice a day, at 12
a.m. and 9 p.m., which was considered an apprepnamber of SMS messages, i.e. not too
high, but at the same time assuring that infornmatvas up-to-date. A telecom operator

service provider was engaged for the sending of &4Ssages. A number of tests were
previously performed through other solutions, Isoréing to specific software and hardware,
but they proved unsatisfactory.

E. Helpline

22. A free telephone answering service to help andfgltre population was deemed to be
essential to provide greater user comfort andfaatien. Defining the answering period has took
into account the times when the population wouldnost likely to use this service. The

Helpline service was available uninterruptedly fwib breaks) between 9 a.m. and 8 p.m.

23.  The Helpline provided to the population clarificatiand help with regard to online form
completion. Helpline operators had at their disptsinstruments necessary to effectively
provide such a service, including the possibilityiewing thecompleted form online, which
enabled them to provide personalised help. Usecshad a help form at their disposal (it
includes pre-defined help options), which is asseci with an automatic solving and forwarding
system via email. This component is associated thglBackOffice module, which is a key
integral part of the whole e-Census system funaigpn

IV. TECHNOLOGICAL INFRASTRUCTURE
24.  The collection system for the 2011 Census is coegpos the following sub-systems:

a) e-Census or Web Collection Sub-system (Portuguaeayn: SRW) which allows
users to complete the 2011 Census questionnaiirgeoifl makes a public access area
available, with auxiliary information for questicaine completion, a help form and a
private area that can be accessed through creldgmttaiuced for that purpose;

b) Fieldwork Control Sub-system (Portuguese acrony8TS), which makes available
functionalities to support the organisation andtaarof the various tasks performed
during the operation of the 2011 census. This gskem was made available at
national level, centralised at Statistics Portuggalers and with preferential online
access, only a few modules being available offlineenders works related to the
registration, consultation, organisation, contrad &xtraction of data easier for all
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those intervening in the executive structure of26&1 Census fieldwork, with pre-
established access permissions;

c) Management and Operations Sub-system — the BadeOffihich ensures the
carrying out of all activities related to the capitation and management of tasks
performed by enumerators and other experts ini¢he 1t guarantees operational
feasibility, including functionalities for SCTC sgiwronisation, initial installation and
updating of local applications. These functionafitare accessed by the Census
Office and IT teams;

d) Helpline Sub-system — the Helpdesk, which is tiebnéal support that channels,
registers and actually replies to the help requafstsspondents to the e-Census
guestionnaire and members of the executive streittwolved in the fieldwork.

Fig. 1 - Data Capture System for Census 2011
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25.  The application solution was intended to be as rawdand flexible as possible, and be
able to adapt to the different types of organisetibdata collection teams in the field. An
external company was engaged to develop applictlmased on the functional and technical
specifications set out by Statistics Portugal.

A. Application collection system

26.  The different sub-systems have been developed éxd&euted within a browser
environment (intranet and internet), through 3-teplementation. The Web Server does not
have direct access to the Database Server, thisectan is always made through the
Application Server. In the development of sevepligation layers, due care was taken to
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ensure that the final result of the 2011 Censuscibn system would be a swift, robust, reliable
and highly available solution. Applications weresid@ed and built for scenarios allowing for
the use of load balancing mechanisms (e.g. phy#iedd Farm or through software). The
purpose was to obtain web applications for higlelewf availability, with adequate responses in
the event a number of services are interrupted.

27.  With regard to the visual design, the whole solutas been developed to reap the full
potential of the reuse of templates, CascadingeSHileets (CSS) or other components, in order
to visually incorporate all sub-systems and modul#ggrating the application solution.
According to the accessibility requirement, allneicjues deemed adequate to the development
of the e-Census were applied. Users may choosed akternative CSS (default version, linear
high-contrast version and linear high visibilityrsien).

28.  All pages present content with technical solutitmet assist specific screen readers for
users with special needs, such as direct linkeeditst questions of each page or a direct link to
its contents. The development process implememmedeuse of components from core to local
applications, whenever these shared the same dmadities.

29. A series of application parameters were incorpdrateaking it possible to configure
applications with no need to conduct a new deploynoé pages or components, namely to put
websites under maintenance, reply start and enesdas well as information messages on
various events related to user actions.

B. Physical architecture of the application collection system
30. The application collection system is distributetbitwo distinct web environments:

a) Central environment, located at Statistics Portughkre all e-Census website sub-
systems are installed, as well as the main Fielkdwamtrol website, the BackOffice sub-
system and the support for functionalities suchpating applications versions,
synchronising and integrating locally recorded pata

b) Local environment, installed in laptops for the nfeems of the structure in the field (civil
parish coordinators and municipal delegates). Leagtiwork Control website used a
local database, for reasons of speed and to eoperational conditions for the above-
mentioned stakeholders in locations with less pi@ommunications. This environment
can only be installed in portable equipment thatlheen previously configured for that
purpose.

31.  Statistics Portugal has in place a system, thealeecSPIS (Secure and Integrated
Portable System), currently used in portable eqeirnto support interview surveys. This
system, in addition to other functionalities, makgmossible to block user access to the
operating system, install and update applicatioitis version control and personalise the
equipment specifically to previously characterisedrs. The personalised configuration in the
portable equipment is done automatically suppdstedn OpenlLdap infrastructure. Local
environment applications are running in this SRi@irenment.
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32.  The different sub-systems that have already beamtiited are distributed through the
two environments as follows:

a) Core environment: e-Census form website; main Rietdt Control website; internal
website for the BackOffice and Helpdesk; Functidres for Fieldwork Control
synchronisation and for the initial installatiordaupdating of local applications.

b) Local environment: Local Fieldwork Control, funatiag both online and offline, SPIS
system and respective modules.

Fig. 2 — Architecture of Data Capture System fon€les 2011
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33. In local environment applications, use has beenemafl a number of rules that
contributed to minimise problems stemming from d¢ypaisation between the two
environments. An authentication mode is requiredtifie use of local environment application
functionalities. Data whose last change date &v difte date on the portable equipment cannot be
changed. Local databases are protected from undee These data may only be accessed
through the installed application. All screens shihw user access level and the respective
identification.

34. In addition to the possibility of an internet cablEnnection, 3G mobile communications
were also used to connect local and core envirohrapplications. Through the contracted
service a Virtual Private Network (VPN) was estsiitid between portable equipment installed
with SPIS and the main Fieldwork Control applicatio

35. Respondents access the e-Census website througiowsel, on a secure address
(HTTPS/SSL). In turn, the server supporting theemslis website only has access (through the
firewall) to the application server, when the reqdirules are implemented on the firewall. Only
authorised servers have direct access to the afiplicserver.
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36.  An identifier blocking process was implementedha validation process, so as to protect
the database from possible attacks and to haveotamter the maximum number of active
sessions, thereby assuring a minimum level of tudbr the service to be provided to
respondents filling in the online form. The implemed authentication process is broadly based
across the different existing application layers:

a) Page validation — mandatory completion of bothdielas well as the size and type of
data contained therein;

b) Web server validation — sizes, numeric and alphatBtand PIN sets, with a checking
of special characters used in the most commonkatiE&yl Injection, etc...);

c) Application server validation — checking of thetsaof inhibition of the ID/PIN;

d) Database server validation — validation of the IN/Pair and checking if the identifier is
active;

e) Access control validation — checking of the maximoumber of active sessions on the e-
Census website.

C. Security

37.  Security is one of the key aspects in the desigh amchitecture of the various sub-
systems. Several restrictions have been implemeéntéte connection to the database, such as
no direct access to tables, no connections strirgain text, not using the owner at application
level. Keywords used in authentications are enexp€onnection pool mechanisms have been
used that allow for enhanced system performanceur®g mechanisms were implemented in
services, especially those used in external compendhe authenticity of requests is checked
and the confidentiality ensured as regards datt ash received between the web server, the
application server and the database server, throcgtificates and public/private key
mechanisms.

38. In the various sub-systems, errors/exceptions weasked through specific pages, and
thus no detail of the exception was presented &wsusAt the internal level, the detail of the
exception was kept, and so was other contextualisBmrmation for subsequent analysis.
Independent transactions and asynchronous calls us&rd to resort to methods linked to the
exception log — seen as accessory — so as nostaptlithe functioning of the web applications
that are customers of this service. Audit log meddras were implemented, allowing for control
at the level of database transactions and redatrago as to identify the user code responsible
for the operations. In the event of serious syséerars or anomalies, a standardised email or
SMS messages can be sent to the support team.

39. The various input fields were validated on the eerside, in order to prevent special

characters from being entered, thereby jeopardigiegsmooth functioning of the system. The
application is thus protected against the most commattacks: remote code execution,

SQL/Code injection, format string vulnerabilitiegpss website scripting (XSS) and username
enumeration. Web Fieldwork Control, BackOffice andlpdesk applications are authenticated
over Open Ldap.
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V. ORGANISATION AND FIELDWORK

40. The census day was 7 April for the 2008 test and Apoil for the 2009 test.
Questionnaire distribution started about two weddefore these dates. Where possible,
enumerators established direct contacts with thmillation to deliver the paper questionnaire,
the envelope with access codes for the e-Censuensyand an explanatory leaflet with
instructions. The work of enumerators was instruiaeto encourage and clarify the population
with regard to online responses. Enumerators weriivaied to raise population awareness and
this was decisive for the outcome. The website @@en to responses for 3 consecutive weeks
from the census day, every day, 24 hours a day.

41. The management and monitoring of the operation aeaslucted through the Fieldwork
Control application, developed to facilitate the nagement, organisation and control of the
many tasks and documents used in the fieldworkug&aogas given to online access to the
system, so as to ensure real-time information upgaHowever, given that national mobile
network coverage was not uniform throughout thentguand in a few locations there were
communication difficulties (and sometimes total exixe of network) offline access was also
developed (local environment). This applicationyoallowed for the loading of information,
which was copied to central databases through sgnidation processes.

42.  Fieldwork Control application access permissiongeh@ levels, corresponding to the
hierarchy of the executive structure of fieldwotkkeholders. Changes by higher hierarchical
levels cannot be modified by dependent hierarchidesa loadings and changes made will, as a
whole, be associated with the respective usersthamdhformation will be filed in the system.

43. Data collected through the e-Census consideredsesace by the Fieldwork Control
application fed the system automatically, whilesthaollected in paper have been loaded by
authorised users, mainly the Civil Parish Coordinand the Municipal Delegate.

44.  The Fieldwork Control application was structuretbia number of modules:

a) Human Resources — Includes information on all huneaources involved. The basic
unit is the individual. It contains identificatiafata, assessment results, information
on tasks, work assigned, work produced, particypmatn meetings, etc. It allows for
co-worker and work area management;

b) Data — Repository of all data collected in enunestagtatistical units. The basic unit
is the statistical sub-section;

c) Control — Repository of control information. It dié@s access to work in progress of
co-workers and statistical units (at civil parigvel). It also allows for access to
fieldwork control and the analysis of deviationsofh forecasts) regarding each
statistical unit;

d) Expenses and payments — Repository of data on pagragpenses. It allows for
access to the whole information on expenses ana@atg per co-worker/ civil parish
and municipality;

e) Results — Preliminary results can be viewed by gegagjcal unit;

f) Support files — Support repository, composed othliables and documents (mainly in
pdf format) previously loaded into the system;
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g) Synchronisation — It allows for synchronisationdata loaded offline with the central
database.

45. Each module aggregates a set of related functi@slallowing for access to interfaces
containing:

a) Input forms — To load form information;

b) Options permitting to modify and update alreadysgrg information;

c) Tables — To consult and print pre-defined tables;

d) Supporting documents — To consult and print sysdesuments in pdf format (e.qg.
forms themselves).

VI.RESULTS
A. Responserate and population profile

46.  The online response rate was 14 per cent for tB8 &&st and 9 per cent for the 2009
test. Overall, this rate was lower in rural aread #@r elderly population segments with lower
educational level.

47.  Test results show that the population counted enirrelatively young. Persons aged
less than 50 accounts for 70-75 per cent of thellatipn covered and those aged 65 and over
are between 7-10 per cent. In terms of educatmd attendance is higher for those aged 25-
49, decreasing in inverse proportion to the agemrost of the population works and those
not working are predominantly students and retjredple.

48.  Test results show that most household referencmpsrare male (69 and 72 per cent in
the first and second tests respectively), the nitgjaged 35 to 49 (39 per cent) and 50 to 64 (30
per cent).

Table 1 — Household reference person accordingvel bf education and age® and 2° tests
for Census 2011 (per cent)

Total >=15 - 24 25-34 35-49 50 - 64 >= 65
years years years years years
151 2nd 151 2nd 151 2nd 15! 2nd 15! 2nd 15! 2nd
Total 100 100 1,3 14 16,6 14,5 38,8 38,5 31,0 27,8 12,417,7
Ist stage of basic education (primary | 1,5 558 | g 0,0 2,5 2,1 7.8 45 211 261 345 ,964
education) or less
ond stage of basic education 4.5 7, 0,0 0,0 5,6 26 4 5 90 3,4 71 3,4 6,3
3 stage of basic education 10,1 13)3 0,0 13,6 50 ,012 8,0 11,9 11,4 19,0 21,0 8,4
Secondary education 22,0 17,7 25,0 18,4 23,8 18,88,4 2 25,3 16,4 15,2 13,5 3,9
Post-secondary non-tertiary education 9, 413 | 750 682 631 645 504 492 47,7 326 278 165
and tertiary education
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B. Website operational period

49. The greatest number of daily responses was recoodethe website’s opening day
(which coincided with the time of the census) amdtlee closing day. On the first three days
around 30% of total responses were recorded. Oretnaining days, with the exception of the
last, the number of responses was relatively cahsta

Graph 1. Total online forms by day and 29 tests for Census 2011
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50. The highest number of daily responses occurred @fem., which shows that forms
were filled in at home after work. The time perigith the greatest number of responses was
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dinner to answer the form.
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51. The average time spent completing the online folam approximately 49 minutes. Most
households (83 per cent) filled it in on a singlesson and the remaining did so in more than one
session, by saving it and returning on a laterestipe share of users abandoning the session
after concluding the authentication process wastlesn 4 per cent, which is a positive result.

52.  Over the course of the operational period a frepte®ne answering service was made
available, in operation between 9 a.m. and 8 p.ihowrt interruption. Most calls received on the
Helpline were on the website’s opening day andherfour following days. The reasons
underlying these calls can be grouped into thréegeaies: 60 per cent of them were targeted at
obtaining general information on the test and mémglaesponses, 13 per cent were related to
requests for clarification on the form’s questiamsl 10 per cent resorted to the Helpline due to
operational problems related to the e-Census campiiplication

C. Online evaluation questionnaire

53.  The results of the online evaluation questionnsii@w that the overwhelming majority
was satisfied with the functioning of the syste®®of the answers show that respondents
considered the online form visually pleasing, easgespond and browse through. A vast
majority claimed to be satisfied with the autheation system, considering it easy and secure.

Table 2. Results of the online evaluation questare- £'and 2° tests for Census 2011 (per
cent)

1 test 2" test

Yes No NA Yes No NA

The authentication system is securg? 96,3 1,2 2,6 95,0 1,7 3,3
The authentication system is easy? 94,9 3,5 1,7 95,9 1,1 3,0
Well laid out 97,6 1,3 1,2 97,0 1,9 11
Adequate browsing 97,6 0,4 2,1 96,1 0,4 3,6

Questionnaire Design
Easy to answer 96,4 2,8 0,8 96,1 25 1,5

Lack_of internet general 93 882 26 10,8 87.2 1.9
functions

In 2011, do you intend to use the
internet to answer the Census 98,6 1,0 0,4 98,3 0,7 0,9
questionnaire?

D. Quality of responses

54.  Test results lead to conclude that the qualityrdine responses was higher than those
given in the paper questionnaire. Errors identifiadhe internet are virtually residual for all
guestion groups, including those related to thesbbald area, which represents the group of
guestions with the most errors identified in pagégstionnaires.
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55.  Tests have demonstrated a need to implement e#esyistems to control duplicate
responses or responses resulting from errors indhmpletion of the dwelling code. Some of the
problems identified are due to the absence of dlidngdile that prevents the development of a
system to check and validate the dwelling’s id&sdifon code.

56.  Systems that minimise user errors a priori and leralswift ex post detection and
correction must be implemented. An adequate aligriroedata consolidation systems in a
single database incorporating the different callectmethods — internet and paper —is a key
aspect for the quality of data collected.

E. Impact on fieldwork organisation and management

57. Tests performed have allowed for an assessmeheairtpact of online data collection
on fieldwork organisation and management, in paldicas regards the following:

a) The simultaneity of collection methods (internedl gaper) gave rise to disturbances in
the questionnaire collection process. During tleisqa enumerators could not collect
paper questionnaires with dwellings that had dedldne intention of answering online;

b) This interfered negatively with the enumeratorstkyaequiring them to pay a greater
number of visits to dwellings, an increase in iheetforecast to perform tasks and
consequently the need to extend the schedule g@ddar data collection;

c) Tests have made it possible to identify the neddtéslink the collection schedule with
the collection method. This led to the identificatiof 3 stages for data collection: the
first stage aimed only at online collection, thems® stage for the simultaneous internet
+ paper collection, and the final stage exclusitatgeted at paper collection;

d) The importance of enumerators as a key vehiclege population to answer online
implies rethinking payment criteria and the traghprogramme.

F. Implemented ar chitecture

58. Tests performed have permitted the assessmeng afrthitecture of the infrastructure
implemented in the e-Census, from the data presentayer to connections to data access
services, with special focus on security. Web papesi components minimising transaction
volume, by dividing the questionnaire into variqages of logical and consistent contents, so as
to minimise the use of scroll bars. Compatibilitgtwthe various browsers was prioritised and so
were requests for specific software for citizenthvepecial needs, which led to a very low
number of access and navigation errors on the swSanebsite.

59. The infrastructure developed in the use of SMS agessfor the notification of
enumerators proved to be quite effective, and aatetyuconveyed enumerators, on a timely
basis, the necessary information for the alignrbehiveen paper questionnaires and responses
through the e-Census. The content and structungessages was clear and concise, indicating
the relevant information, and taking advantage sfstem which is increasingly essential for our
daily lives.

60. The use of bidirectional synchronisation processt®een core and local environments
in the Fieldwork Control application has shown ttidtical points emerge in the use of this latter
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environment. Highly relevant updating function&l#imust not be made available on the local
environment, rather only on the core environment.

VII. CONCLUSIONS

61. Tests performed show that online responses toQh#& Zensus have a great potential,
especially among the younger population with a éigkducational level. An adequate
advertising campaign will be crucial importancertorease the online response rate.

62. The strategy leading to the development of an eseyyre and advantageous system led
to positive results with the population. The legktatisfaction of the population (over 98% of e-
Census respondents declared in the tests thairttesyded to answer the 2011 Census online)
and the low website abandonment rate, associatbd®gponse rates (the initial forecasts were
surpassed, with no advertising campaign), are atdrs that allow us to face this challenge with
optimism.

63. Data collected online are of a higher quality tiasse of paper questionnaires, and
therefore the challenge posed will be to find adegprocesses for data treatment that make it
possible to reap such benefit.

64. The notification of enumerators via SMS messagsegphaven to be an effective method
to connect e-Census responses to fieldwork orgamisa he possibility of including different
types of data may be analysed in the future, namelglation to the distribution of ID/PIN
requests via the helpline.

65. The coexistence of two collection systems — e-Ceasul paper — entailed the
implementation of the online Fieldwork Control apption for fieldwork management and
control, in order to enable real-time monitoringnSidering in the final operation the high
number of Fieldwork Control users with differentkowledge levels, training in this area is of
the utmost importance, in addition to fieldworkksgn which they will be involved.



