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PREFACE

» The present Handbook on Civil Registration
and Vital Statistics Systems: Computerization pro-
vides guidance to decision makers and the relevant
authorities of countries for the development and im-
plementation of administrative electronic data-
processing systems for civil registration and vital
statistics systems. The Handbook focuses on guid-
ing the advance process and analysis leading to
such computerization, and offers a number of op-
tions for countries to considet, including model or-
ganization structures for planning; implementing
and maintaining the computerization. It examines
the framework, goals and purposes of the comput-
erization of civil registration, looks:at the interface
between civil registration; the vital statistics system
and other governmental agencies, and enumerates
some of the major decisions and problem areas that
can be anticipated in a move to computerization. It
is the experiernce of several countries that the suc-
cess of computerization depends on organization,

advance planning and clear decisions and goals far -

more than on technical matters. Illustrations from
the systems-of a number of countries are used in the
- analysis. The present Handbook gives priority to a
system concept-according to which the registration
of vital events takes place in the civil registration
systemn; which by-extraction:fronr the database de-
livers the required data to the vital statistics system
for statistical treatment. The Handbook has been
- prepared as part of the International Programme for

Accelerating the Improvement of Civil Reglstratxon

and Vital Statistics Systems.

The Intemational Programme was designed .

by the United Nations Statistics Division, the
United Nations Population Fund (UNFPA), the
World Health Organization and the International
Institute for Vital Registration and Statistics. It was
adopted by the Statistical Commission at its
twenty-fifth and twenty-sixth sessions, in 1989 and
1991. The International Programme encourages
countries to undertake long-term self-sustaining
programmes of reforms to strengthen their civil reg-
istration and vital statistics systems. It is being im-
plemented in phases by the United Nations
Statistics Division, focal point for the Programme,
with the cooperation of the regional commissions

and the UNFPA country support teams. Financial
support has mainly been provided by UNFPA.

A vital part of the International Programme
was the convening of five workshops between 1991
and 1995, with the participation of senior civil reg-
istration experts and statisticians from specific
countries and regions in the world. The workshops
served as a forum for exchange of information and
experience between member States, and adopted
several resolutions to support the improvement of
civil registration and vital statistics systems in each
region of the world, whlch are included in the re-
ports of the workshops.'

In continuation of the International Pro-

>gramme and with financial support from UNFPA,

the United Nations Statistics Division has prepared

a series of five subject specific handbooks to assist

countries in improving their civil registration and

vital statistics systems, as.follows:

(@) Handbook on Civil Registration and Vital Sta-
tistics Systems: Management, Operation and
Maintenance,

~(b)  Handbook on Civil Registration and Vital Sta-

tistics Systems: Preparatzon of a Legal
Framework;

(c) Handbook on Civil Registration and Vital Sta-
" tistics Systems: -Developing Information,
- Communication and Education;

(d) Handbook on Civil Registration and Vital Sta-
tistics Systems: Policies and Protocols for the
Release and Archiving of Individual Records;

(e) = The present Handbook.

!See report of a Latin Ametican workshop on strategies for acceler-
ating the improvement of civil registration and vital statistics systems,
Buenos Aires, 2-6 December 1991, pp. 18 to 23; report of a- western
Asia workshop on stxategles foraccelerating the improvement of civil
registration and vital statistics systems, Damascus, 20-24 June 1993;
report of an East and South Asia workshop on strategies for accelerat-
ing the improvement of civil registration and vital statistics systems,
Beijing, 29 November - 3 Decémber 1993; report on an African work-
shop for English-speaking countries on strategies for accelerating the
improvement of civil registration and vital statistics systems, Addis
Ababa, 5-9 December 1994; report of an African workshop for
French-speaking countries on strategies for accelerating the improve-
ment of civil registration and vital statistics systems, Rabat, 4-8
December 1995.
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Readers are encouraged to consult all five
Handbooks, including the present Handbook and its
annexes and references.

The present Handbook describes in its eight
chapters the activities that countries should carry
out to tailor their own civil registration system to
their specific historical, demographic, legal and ad-
ministrative conditions at the time of computeriza-
tion: of such a complex system. Only in this way
will countries benefit from the investment made in
computerization.

A phased approach is suggested for the com-
puterization of civil registration and vital statistics
systems. One suggested scenario for phased com-
puterization would tie each phase to specific vital
and civil status events; beginning with basic vital
events and-—if countries so wish and resources
permit-—culminating i a population. registration
system. The importance-of initializing the comput-
erized system with population status data is a key
element of the present Handbook. 1t is anticipated
that the concepts presented in the text and the an-
nexes will be helpful in easing the process of com-
puterization of the civil registration system. The
Handbook should inspire the responsible authori-

ties to analyse the administration in-place and.carry
out the computerization based on the actual status
of each specific country.

The present Handbook looks at some of the
effects that computerization will have on civil reg-
istration, including the possibility of developing a
unique personal identification number as the key to
the system. The computerization of civil registra-
tion will require uniquely identifying each individ-
ual and ensuring that each and every vital event is
recorded once and only once, in both the civil regis-
tration and vital statistics systems. It recommends,
for example, that countties follow a process that
leads to a unigue numbering systemto track the rec-
ords of its vital events. However, a recommenda-
tion on the appointment of the unhique petsonal

identification number as the national identification

number for each individual in the country is beyond
the scope of the present Handbook.

Some of the examples used in the Handbook
are taken from countries where population registers
are closely linked with the civil registration system.
In some cases, the numbering systemfor civil regis-
tration is closely- tied to the personal identification
number used to update information on individuals
in the population register. As with cases in which
the civil registration system is not tied to the popu-

Tation register, the examples:provided are meant to-

be illustrative of the computerization process rather
than to recommend a particular course of action.
The Handbook concludes by considering some of
the security measures needed by the two systems to
ensure confidentiality and the preservation of data.
It also outlines the requirements of the hardware
and software needed to operate and maintain the
systems.

It should be realized that a computerized
civil registration system is not merely an electronic
registration of chronological series of vital events
and their retrieval. Indegd, computerization of the
civil registration system means much more than
merely doing electronically what is being done
manually by the present structure, or else it would
not be an important and useful substitute for a.man-
ual civil registration system. Accordingly, it would
be a great mistake to consider the computerization -
of such complex systems as civil registration and
vital statistics as a mere technical matter that can be
achieved by any country.

The target groups. of the present Handbook
are made up- of countries with: (a) very different
technological practice, experience and skills; (b)
very different legal and administrative practices;
and (c) different financial means:for accomplishing
a computerization project. In addition, target
groups range from countries with only manual reg-

 istration procedures to countries that have initiated

computerization partly or to a;great extent. Because
of that diversity of scenarios:at the country: level,
the Handbook avoids step-by-step instructions fora
particular computerized civil: registration system;
the usefulness of the. Handbook wouldbe very lim-
ited if only one definite concept-and one set:of pro-
cedures to be followed were given.

The present Handbook was prepared by the
United Nations Statistics Division, with the assist-
ance of CSC DataCentralen of Denmark, a consult-
ant for this purpose. A final review and revision of
the Handbook from a technical and editorial point
of view was conducted by Mr. Joseph Camey, Di-
rector of the Divisjon of Health Statistics and Vital
Records, Colorado Department of Public Health
and Environment. Expert advice in the preparation
of the Handbook is gratefully acknowledged from
Mr. Bent Dall, Project Manager, CSC DataCen-
tralen; Mrs J ane Bloch, CSC DataCentraIen and
United Nations is also grateful to Mr. David B. L.
Brownlee of the General Register Office for Scot-
land, and Mr. G. P. Ah-Shung, Electoral Commis-
sioner and Chief Officer of the Civil Status,
Government of Seychelles, for their contributions
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with case studies to the present Handbook. The fol-
lowing bodies and individuals are-also acknowledged
for their commments on the manuscript: Ms. Pam-
ela Akisson, Director of the Bureau of Production
Systems.and Management, New York State Depart-
ment of Health; Ms. Dorothy S. Harshbarger, State
Registrarand Director, Center for Health Statistics,
Alabama Department of Public Health; Health Sta-
tistics and Vital Records Division, Colorado De-
partment of Health and Enviroment, Mr. Vito
Logrillo, Director, School of Public Health, New

York State University; Mr. Duy Man Vu, Project
Coordinator, Computer Software in Support for
Population Activities, United Nations Statistics Di-
vision; Mrs. Violeta Gonzales Diaz, Statistician,
United Nations Statistics Division; Mr. Patrick
Gerland, Software Specialist, United Nations Sta-
tistics Division; Mr. Uwe Deichmann, Technical
Specialist, Geographic Information Systems and
Computer Mapping, United Nations Statistics Divi-
sion; and Mr. Djamal-Eddine Benzine, United Na-
tions Statistics Division.






INTRODUCTION

1.  The present Handbook on Civil Registra-
tion and Vital Statistics Systems: Computerization
is divided into eight chapters, as described below.

2. Chapter I outlines the key purposes and
goals of civil registration and vital statistics sys-
tems. Itlooks at some of the effects that computeri-
zation will*have on civil registration, including the
possibility of developing a unique personal identifi-
cationnumber as the key to the system. The chapter
then examifies the key areas of  interface between
the civil registration and vital statistics systems.
With reference to implementing the computerized
system, chapter ['recommends a phased approach.

3.  Chapter II provides an overview of the
different stages. of computerization, and discusses
the computerization of individual portions of the
civil registration:system for countries that may not
be in a position to attempt full implementation. The

chapter concludes with more detailed information-

concerning the recommended phased approach,

4.  Chapter IlI enumerates some of the major
decisions and problem areas anticipated in a move
to computerization. It specifically outlines nine
major decision points that need to be anticipated,
whether considering partial or complete computeri-
zation,

5. Chapter IV examines the purpose of com-
puterizing the civil reglstratlon system, including
its effect on the vital statistics system and other
governmental agencies. The chapter looks at the
option of using a.personal identification number
and considers the: benefits to be reaped from com-
puterization of civil registration.

6. Chapter V lists the phases to.be included
in a computerization project, whether the country
has a full:scale project or a partial project as its

goal. A project to computerize the civil registration
indexes in Scotland is used throughout the chapter

to illustrate the phases.

7.  Computerization of the civil registration
system need not be limitéd to doing electronically
what is being done manually by the present struc-
ture. Chapter VI considers the issues surrounding
the current structure of civil registration within
countries and what implications computerization
can have on that structure. It gives specific recom-
mendations concerning the type of structure to be
used for both the advance planning and system de-
velopment phases, as well as for basic organization
after system implementation.

8. The principal focus of chapter VII is the
transition from the civil registration system before
computerization to-the civil registration system after
implementation. It introduces the concept of “initiali-
zation” of the system, and outlines the procedures
necessary to avoid a register that divides the popula-
tion into those reported and those not reported.

9. The Handbook concludes by looking at
hardware and software requirements in relation to
the functionality that the country desires to obtain
from the computerization: of its civil registration
system. It considers issues surrounding the extrac-
tion of data from the civil registration system for
use in the vital statistics system.  Chapter VIII also
outlines some of the security measures needed by
the two systems.

10. Crucial to the impact of the present
Handbook are its annexes: it is recommended that
the reader consult each carefully. Of particular sig-
nificance are annexes VII, which contains an illus-
tration of computerization in Seychelles, and VIII,
which describes the progress of computerization in
Scotland in recent years. :



I. FRAMEWOQRK OF CIVIL REGISTRATION
AND VITAL STATISTICS SYSTEMS

A. DEFINITION OF CIVIL REGISTRATION

11. The United Nations defines civil registra-
tion as “the continuous, permanent; compulsory re-
cording of the occurrence. and characteristics of
vital events... and as provided.through decree of
regulation, in. accordance with. the legal. require-
ment in each.country. Civil registration:is carried
out primarily forthe.value.of the legal documents as
provided by law. However, the usefulness-of these
recordsasa sourceof statistics.is becoming increas-
ingly recognized”.” There is also. a framework
within which civil registration exists. That frame-
work should cover all vital events occurring in all
geographic areas and all population groups in the
national area. Civil registration should include live
births, deaths, foetal deaths, marriages and di-
vorces. An ultimate goal is to also.include-annul-
ments, judicial separations, adoptions, legitimations
and recognitions,

1. Uses of vital records

12. Civil registration: has many: uses. Birth
records provide individuals: with: legal proof of
identity, age; nationality and parentage. Therecord
can also help determine rights to insurance benefits,
child custody andtax deductions. A:death record
can clarify inheritance-rights, properclairnto insur-
arice benefits and the tight ofthe surviving spouse
to temarry. Lists of deaths can be used to purge
voter registration rolls and to. close out retirement
benefits. Divorce records are also important for es-
tablishing the right to remarry. Matriage records
can beused forestablishing tax deductions, proving
the right4o-alimony. in the-event of divorce and es-
tablishing claim to property in the event.of the.part-
ner’s death. Uses: of aggregated: data from civil
registration: include: population estimates, health
statistics and demographic forecasts.

*See Principles and Recommendations for a Vital Statistics System,
Statistical Papers, Series M, No, 19, Rev.1 (United Nations publica-
tion; Sales No, E.90.XVILY), para. 278.

2.  Effect of compuserization.

13.  Computerizing civil registration. will
have a number of effects. When ¢omputenzmg
civil registration, a different viewpoint is: taken.
The civil registration systemcorncept focnses on the
individiral:as the mainkey to.thecivil events infor-
mation. linking all registrations to-the: individual.
By establishing this linkage, the civil registration
system is from the very first version prepared for

futate changes and additions. The present chapter

describes and recommends a:phased systemof im-
plementation. Aggregated data from civil registra-
tion produces. vital statistics for ase in population
projections and estimates, health and. population
programmes. ' ‘

14. The computerization of civil registration
will broaden the uses that-can be made of the civil
registration system. Linkage of the civil registra-
tion system ¢o otlier-comiputerized systems will be-
come possible. It will become: more important to
uniquely identify-each individual, and to ensure that
each and every event is recorded once and only
onge, in.both the civil registration system:and the
vital statistics system. Issuance of a unique regis-
tration or personal identification. number: should
take place at the time of birth or-at the initial regis-
tration of an.individual, How this:isdone will vary
from system to system and from:country to coun-
try. However, the appointment of the unique per-
sonal identification number as the national identi-
fication number for each individual is a subject
that must be carefully assessed:by the competent
authorities, and is beyond the scope-of the: present
Handbook.

15.  As stated.above,, in.civil registration the
use of a personal identification number is-impor-
tant for linking achild to its parents and for finking
two spouses. In vital statistics; the:personal identi-
fication number is xmportant foﬂdenu ying each in-
versa. Last butnot least; the umque personal{dentl‘
fication number provides the link between he civil
registration register and the vital statistics register.



Other numbering techniques can also be used to ac-
complish these tasks, as discussed. in chapter II be-
low.

B. DEFINITION OF A CIVIL REGISTRATION .
SYSTEM AND VITAL STATISTICS SYSTEM

16. The scope and extent of civil registration
and vital statistics often varies from country to coun-
try. Therefore itis important to establish a clear defi-
nition of the civil registration systern and the vital
statistics system and the interface between them.?

1. Civil registration system

I7.  Civil registration is pritnarily carried out
for: the: value: of the legal docoments. One distin-
guishes a computerized civil registration system as
the electrotiic registration and updating of the civil
information linked to individuals of the country in
the events-of live birth, death, marriage, divorce, foe-
tal death, annulment, judicial separation, adoption,
legitimatjon: and secognition (see annex I below for
the United Nations-definitions of these events).

18.  Civil registration should not be mistaken
for population registration, which is present in
many: countries. Population registration covers a
wider range of events, such as immigration (first-
time registration) and change of address, together
with somie{(or dll) of the events of civil registration,
including change of name (see annex II below for

standard definitions of population event registra- -

tion).

19. A civil registration system must be able
to:

(a) Add, change, correct and enquire about data
and events relating to individuals. Especially
for statistical reasons, it is very important for
the system to differentiate the actions of add-
ing orchanging an event from that of correct-
ing erroneous data;

(b) Check entered data for errors. and correctness.
Checking of computer-based information is a

*The definitions and events-ysed in the Handbook, some of which
are.reproduced in-Amnex i, are taken from the Harndbook of Vital Sta-
tistics.Systems and Methods; vol. I, Legal, Organizational and Tech-
nical Aspects, Studies:in Methods, Series. F, number 35 (United
Natiofis pblication, Salés-No. £.91.XVILS). :

comparatively quick process: The more ex-
tensive the checking that is ifnplemented, the
higher the quality of data recorded in the regis-
ter, and thusthe more reliable:and accurate the
resulting statistics. Extensive checking of
data in the civil registration system justifies
omitting the same extensive checking in the
vital statistics system;

(c) Provide data extracts for external systems,
most importantly for the vital statistics sys-
tem, and also for administrative purposes.

2. Vital statistics system

20. - A vital statistics system processes and
tabulates the vital events data recorded by the civil
registration system with the purpose of creating live
birth, death, infant death, foetal death, live birth and
foetal death, marriage and divorce statistics (see an-
nex III below for United Nations definitions of
these statistics).

21. The data provided by the civil registra-
tion system is passed on to the vital statistics system
in two ways: (a) status extract and (b) changes ex-
tract. ,

22. The status extract is an extract of all- data-
related to individuals who are registered as “active”
in the register at a specific time. If the civil registra-
tion system has been upgraded to a population reg-
ister, a status extract typically forms the basis of a
yearly count of the total population and its composi-
tion by age and sex.

23. Thechangeextract concerns all relevant

- changes in the civil registration register, such as

births, deaths, marriages and divorces, during a
specified period of time. A change extract typi-
cally forms the basis for statistics on population
changes, such as births, deaths, mafriages and mi-
grations (when a population register has been es-
tablished). Change extracts must be subject to an
initial processing, during which the category of
change must be established for each individual. It
must be decided whether a change has actually
taken place or whether it was only a case of cor-
recting wrong data. Change extracts may be tabu-
lated and presented in monthly, quarterly or yearly
tables and reports, depending on the needs and re-
sources of the country.



C. INTERFACE BETWEEN CIVIL REGISTRATION
AND VITAL STATISTICS

24. The quality of record-based computer-
ized statistics can never be better than that of the ba-
sic data contained incivil registration records.

1. Completeness and timeliness

25. Twokey foundations forthe reliability of
records. are completeness. and timeliness. There-
fore, it is.essential to ensure that relevant events are
actually recorded: within a reasonable period of
time. The statutory time periods are usually as
close as:possible to the date of occurrence. Some
events are more likely than others to be recorded
without difficulties: Such events as birth, death and
marriage are for mostpeople more obviousto report
than such events as foetal death and judicial separa-
tion. Linking registration with the issuance of re-
quired certificates:may have a positive effect on the
completeness of reporting. :

26. When defining the eventsof the civil reg-

istration system, one should carefully consider sta-
tistical requirements. Events of statistical impor-
tance; such as differentiation between separation
and-divorce and between marriages of the church
and civil marriages; should be taken care. of in the
civilregistration system. The civil registration:sys-
tem then delivers the data for the statistics.

- 27. Evendatathat are not usually considered:

to belong to civil registration but which constitute
characteristics of important interest for statistical

matters: should be considered for recording in the
civil registration register. This.can be-done by de-
signing: the civil registration system to record all
data.and all-characteristics of a civil:event. In this
way, the civil registration system serves not-only as
data entry: and processing of civil registration but
also-as-data-entry. (however, only as data entry) for
the vital statistics system.

2. Codiﬁcation

28. The benefit of combined data entry is to
ensure that data are recorded fully, correctly and
only-once. Forsome important vital statistics infor-
mation; it is not always best to record the informa-
tion as part of the civil registration system. If the
information needs a qualified coding:process before

entering the register, other possibilities should be
considered. Otherwise, the coding process could
cause unacceptable delay in the general registra-
tion process. Nowadays, with the-advance of tech-
nology the coding process can. be aided by the use
of computerization-and appropriate software mod-
ules.

29. Examples of information demanding
coding are causes of death, occupation and educa-
tion. Chapter Il below will include a discussion of
software available to code.information on.causes.of
death electronically. To have information of high
quality on these data: requires coding by a well
qualified staff with.a high degree of training in-the
field; or the use of appropriate software by staff re-
quiring fariless technical training. Thisdsespecially
the fact for the coding of cause of death, A central-
ized coding of the information is notmally fo be
preferred to ensure-the quality of the data; Decen-
tralized coding of complicated information gives

‘too many possibilities. for developing different

practices. However, the use of software designed
for electronic coding allows standardization evenin
adecentralized coding situation. Itcanalsoofferon
the spot editing at-the initial point-of data entry (for
further discussion-of electronic coding; see chapter
II below).

30. Ifdataon.causes of death.and other-data
are not integrated into the civil registration-system
but are handled in.separate processes, it is.impor-
tant to be able to benefit from-the data registered:
on the individual in the system and to avoid regis-
tration of the same data twice. A personal identifi-

~ cation number in. both registration processes is

crucial on this-poin: it makes it possible to link in-
formation from the two sources. If such data as:
cause of death are not part of civil registration, it
will be natural for the linking of information from
civil registration and cause of death to be done in
the vital statistics system. Where: possible, total
data collection at civil registration will yield
greater benefits to both the civil registration and
vital statistics systems.

3. Extractions from administrative registers

31. An administrative register, such: as: the
civil registration- register, cannot be used directly
for compiling statistics. Therefore, an €xtrac-
tion from the civil registration register (the



administrativesegister) isngcessary. The extract is
then stored as the vital statistics register (the statis-
tical register). The information-extracted from the
administrative records has to be selected and some-
times corrected before it is ready to be recorded in a
statistical file. Inthis process, some.points are to be
considered; as set outbelow.

32. As ageneral rule, administrative records
contain-information that is not relevant for statis-
tics: The first thing-to-do-is-todecide which.data to
select from the comprehensive file. It is important
to be careful in the selection of data. All relevant
datathat are going to be used immediately must be
selected. One should also-consider selecting data
that are likely to be of interest within the foresee-
able future. Data that cannot be used directly or in-
directly: (i.e., for checking) should be avoided. It
adds-expense-to process. large volumes of data that
are not used, and such data often cause confusionin
the system.

33. Data-extracts provide inputs to statistical
files, which-are usually-organized according to the
type of statistics that are the final output. There is
not aone-to-one relationship between extracts from

administrative files and statistical files. The data

extracts from one administrative file often are the
input to several statistical files. For example,
data extracts on deaths of individuals under one
year of age will be an input to a statistical file on
crude death rates.as well as to-a statistical file onin-
fant deaths, and may also be used with data on

foetal deaths for a statistical file on pregnancy out-
comes.

D. IMPLEMENTATION OF COMPUTERIZED CIVIL
REGISTRATION AND VITAL STATISTICS SYSTEMS

34. Introducing computerized civil registra-
tion and vital statistics is for most countries a task of
considerable complexity. To overcome the hurdle
without losing focus, overview and enthusiasm, it is
advisable to introduce the systems in steps or
phases. It is recommended that each phase be com-
pleted—including analysis, design, construction,
implementation, user training and successful pro-
duction—before initiating the following phase. A
phase-by-phase implementation benefits the proj-
ect by providing clear, comprehensive, achievable
goals, and thus increases the quality of the systems.
It is important, however, to always have in mind
that any current phase is to be followed by a new
phase in which new eventsare added. It is therefore
advisable to have a system design and construction
that anticipates and makes transparent the addition
of new actions and events.

35. Countries around the world have ap-
proached the computerization of civil registration
and vital statistics systems in different ways. Chap-
ter I below gives an overview of the state of the art
in computerization in several countries, mainly in-
dustrialized countries. Other modern technologies
and techniques that can be used during the process
of computerization are also discussed.



II. OVERVIEW OF COMPUTERIZATION AND AUTOMATION STAGES IN
CIVIL REGISTRATION AND VITAL STATISTICS SYSTEMS: IN: VARIOUS:

COUNTRIES

36. In 1994, the United Nations sponsored an
African workshop-on strategies for accelerating the
improvement of civil registration and vital statistics
systems at Addis Ababa. At the workshop; an ad-
dress on-modern technology for civil registration
and vital statistics:;pointed ont that the development,
application and implementation of automated regis-
tration. programmes. hiave in recent years moved at
anaccelerated pace inthe United States of America.
Impetus for the change can be found in the in-
creased demands of the population for registration
services, declining staff resources due to budget
cuts, and technological advances that make auto-
mation. a feasible option. The directions being
taken vary and include systems utilizing computers,
optical disk and computer-assisted microfilm.
Each approach is designed to meet specific needs of
the particular registration programme.*

37. The accelerated pace of automation has
continued in many parts of the world. The direc-
tions being taken still vary, and include an increas-
ing number of options. Which options:are.chosen
oftendepends on.the motivations noted .above.

A. INTRODUCTION

38. The present chapter will examine the
computerization and automation of varjous individ-
ual functions of the civil registration system. It will
look at technologies and techniques: available to
make incremental improvements to the civil regis-
- tration process. Several examples of the use of
these techniques and technologies in different
countries will be offered. Plans for phased imple-
mentation will be suggested.

39. The chapter takes this approach because
of the different constraints that exist from country

4See Vito. M. Logrillo, “Modem technology for civil registration
and vital statistics”, paper presented at an African workshop for
English-speaking countries on strategies for accelerating the improve-
ment of civil registration and vital. statistics' systems; Addis Ababa,
59 December 1994

to country and from system.to system. This does.
not imply thata country should not take a more ag-
gressive 1mplementat10n strategy if resources per-
mit.

B. SOME FIRST CHOICES.

40. The present section will4ook at some ap-
proaches that offer immediate improvement in:sys-
tem cfficiency and' yet arc mod‘ular in nature. A
while approaching a phased “implementanon of
computenzatlon.

1. Automuted index

41. The Registrar of the state of Goa in India
noted a problem that is one an-automated index-can
help. The problem in Goa was not underregistra-
tion but rather-that the levelof registration is about
104 per cent. This-occurs whenbitths are registered
at the time: they aresreported. The report may be
close to or at some: length intime from the date of
birth. Inrsubsequent years, when a request-is made
for a copy the date of registration has been forgotten
and it is often not possible to locate the record. The
birth is then put on the registry again. The registra-
tion is thus duplicated. Repetitions of this situation
can lead to the overregistration noted by the Regis-
trar of Goa.

42. An automated index offers.a solution to
this problem. The index need not contain all of the
information from the registration record. It should
contain the name(s) and surhame(s) of the regis-
trant, date of birth (month, day and year); place of
birth, parents’ full names and the location of the
record in the registry in accordance with.the qum-
bering or ordering system that the:registry is using.
This describes the contents for a birth index. With
appropriate adjustments to:content, one can easily
generate automated indexes for death, marriages
and divorces. With: the information on an. auto-
mated index, a search: programme: can quickly: de-
termine that the record is registered and yield its



location in the registry. A copy can then be issued,
and one avoids registering the birth a second time.

43. In 1965, the Registration of Births,
Deaths and Marriages Act of Scotland updated the
predecessor 1854 Act. The Registrar General of
Scotland was required to make and maintain alpha-
betical indexes to the registries: Originally in paper
format, the indexes were in constant use. There
were more than half a million accesses per year to
the-indexes.

44, In the mid- 1980s, the General Register
Office for Scotland decided to computerize the in-
dexes for the-more than 35 million records covering
the years from 1855:to date. Members of the public
started using the computenzed index in the Spring
of 1989.

45. Inthe summary of a 1990 paper describ-
ing the project, it was pointed out that the General
Register Office for Scotland is satisfied that the de-
cision to press ahead with:computerization of the
statutory indexes has been fully justified. Produc-
tivity and customer service have been improved and
the benefits of having a computenzed index will
continue to accrite long into the future.®

'46. It is important to keep the automated in-
dex updated with changes to records. Changes of
birth name; cortections on the record to any items
contained in the index, addition of a father’s name
and changes due to adoption require adjustments to
the index (for more detail, see the Manual for the
Management, Operation-and Maintenance of Civil
Registrationand Vital Statistics Systems mentioned
in-the preface above).

47. The computerized index module can add
efficiency to the process of locating records, and at
the same:fime can lay groundwork for future auto-
mation. Theinformation thatis inthe automated in-
dex need not be entered again when a larger
computerized system is implemented. Addition of
more information from the original record cantake
place when the larger system is designed.

3See David B. L. Brownlee, Computerization of the Indexes to the
Statutory: Registers of Births, Deaths and Marriages in Scotland,
Technical Papers, No. 42 (International Institute for Vital Registration
and Statistics; Octobet 1990),

2. Microfilm

" 48. Microfilming civil registration records
and registers offers several efficiencies. Often, the
preservation of paper-based records becomes a
problem because climatic conditions tend to cause
deterioration of the records over time. Microfilm-
ing the records can help to preserve the original reg-
istration information until a computerized system
can be fully implemented. The microfilming of rec-
ords can also ease storage space problems when the
number of records is very large. It is also quite easy
to make several copies of a roll of microfilm, which
allows one to store the microfilm in several widely
separated locations. This offers protection against
complete destruction of the records by a catastro-
phe, such as fire or flood.

49. Having a microfilm copy of the records
will be helpful as a country goes through the phases
of computerization of civil registration and vital
statistics. During the phased implementation of
computerization, it is usually necessary to maintain
a back-up system to the computerized system.
Many states in the United States of America have
used a combination of microfilmed records and an
automated index of those microfilmed records as an
efficient back-up system during the phased move to
a computerized civil registration system.

3. Optical disk technology

50. A newer technology that offers problem
solution similar to microfilm is optical disk technol-
ogy. This system digitizes the copy of the record so
that it can be stored €electronically, thus responding
to climatic and storage problems. The digitized rec-
ord is also retrievable, and with appropriately
worded statutes one can issue official copies from
the digitized version. This technology even allows
enhancement of the ithages of stored records. The
enhancement capability is helpful for older, faded
records.  An emerging technology with similar
benefits is known as “computer output to laser disk
(COLD)”.

51. As with microfilming of records and reg-
isters, optical disk technology offers a good interim
measure for the storage and preservation of records
while a computerized system is being developed. It
can also serve as an efficient back-up system during
the later phases of the computerization develop-
ment. As with microfilming, the optical disk system.
will need an automated index to make locating the
records a productive process. It is important to



note, however, that microfilm, optical and laser
disk technology offer back-up system capability.
At this point in time, these systems are not designed
to allow use of the data for statistical purposes in the
way that the computerized system is.

4. Numbering systems

52. Chapter I above noted that computeriza-
tion makes it: more important to uniquely identify
each individual and ensure that each event is. re-
corded once and only once within the registration
system. The suggestion was made. that the system
use: a personal identification number (PIN). This
PIN would be issued at the time of birth or initial
registration of an-individual.

53. Forvariousreasons, the issuance of a PIN
may not be possible in some countries. The present
section will examine alternative numbering meth-
ods: that attempt to accomplish the same objec-
tives as the PIN, since an effective numbering
system is crucial for the smooth-functioning of a
computerized civil registration and vital statistics
system.

54. There are several considerations that af-
fect the choice of numbering. system. Are the rec-
ords in loose-leaf format or are they entered into a
bound register? The first situation would permit
sorting of the records prior to numbering, while the
bound register would preclude this. Does the sys-
temhave anautomated index? A yes answer:to this

question could possibly eliminate the necessity for:

presorting records and overcome some of the barri-
ers that the bound register presents. If there is an
automated index, how quickly is it available? If it
takes a substantial time to produce an automated in-
dex, then some presorting becomes necessary in or-
der ¢o locate records. in the interim. Are records
filed.promptly? This affects the time period that a
series of numbers will cover. Ifthere is alarge per-
centage of records filed more than several months
late, then an annual number series is negatively im-
pacted. Insuch asituation, a separate number series
may be needed for the late records.

55. Guiding principles for a numbering sys-
tem should include a unique number for each rec-
ord. Forexample, suppose that the system assigns a
number to-each birth in a year beginning with the
number one and continuing sequentially to the last
birth for the year. Then the record should also in-
clude as a prefix the year to which it belongs. Thus,
record number: 1999-10275 will be distinct from

record number 2002-10275. 1t should be pointed
out that this number will be-unique only. within the
particular event, i.¢., birth, death, marriage, divorce
etc. It will, therefore, not have the rapid matching
functionality of a.PIN.

56. A second principle: is: that the system
must account for every number. This does: not
mean that every number must be:assigned to-a rec-
ord. It may be convenient in some situationsto as-
sign blocks of numbers to different registration
areas or different institutions. Some of the numbers
might notbe used. There should be arecord kept of
unused or voided numbers as part of the-accounting.

57. In addition, the number: series selected
should be large enough for the-volume expected. If
it is anticipated that the number of events needing
unique numbers will not exceed 50,000 and the
number of unused or voided numbers will be small,
then it is safe to select a five-digitseries for the sys-
tem. Larger systems might reqmre» series. of six or
more digits.

58. Computerization of the. vital registration
system can also affect the numbeting system that is
selected (see paras. 69-74 below):

59. Selecting a numbering: system based on
these principles will uniquely-identify each ¢vent,
as.opposed to the PIN that uniquely {dentifies each
individual. Where the PIN is nota feasible-option.
the alternative numbering system still offers: the
possibility of matching events and individuals
when the systems are computerized. For example,
if the number that uniquely identifies-a birth is-also
assigned to the hospital medical record, the meta-
bolic testing record or a hearing screening test for
an infant, then the birth-information can be €asily
matched with this additional information. Itis:pos-
sible also:to do.a match-on-a distinct file using:such
variables as name; date of event:and sex. When a
satisfactory match. occurs using these variables,
then the unique registration mumbercanbe attached
to the second data set. The second data set canthen
use the number for matching with.any otherdata set
that already contains the unique number.

5. Some examples from the
United States of America

Numbering of vital records

60.  Several states in thie: United States can-
serve as case studies for the growinguseof a PINin



civil registration systems. For:many years a social
security number (SSN) was needed when first enter-
ing.the workforce in the United States. The number
was used fo-track earnings and determine rights to
reticement benefits in later life. ;

61. Computerization-of the filing of birth rec-
ords-made: it possible to file for the SSN at the time
of birth. Birth data isfiled electronically by the hos-
pital and then transmitted to the Social Security Ad-
ministration. An SSN is issued immediately for the
child. The SSN is required for the parents to receive a
tax-deduction for the child. The number that is issued
to the child s also returned to the civil registration
system; and is-attached to the birth record of the child.

62. Federal legislation in the United States of
America requires the civil registration system to col-
lect the 8SNs of parents: during the birth data-
collection process. These: SSNs: are used by the
Child:Support Enforcement Agency to connect par-
ents with the child, The SSN of the decedent has
been a part of the death record for many years.

63. The SSN used. in the United States of
America is not strictly speaking a personal identifi-
cation number. Its use does, however, closely ap-
proximate the use of a PIN. In countries with a PIN,
computerization could easily lead to its use in civil
registration systems.

Computerized issuance of certified copies of vital
records

64. Inthe United States of America, there are
two- substantially different examples of certified
copy issuance from a computerized system. The
state of Colorado has [ocal areas throughout the state
directly connected by modem to its central comput-
erized database. Each of these local offices, which
are spread. throughout the state, is then capable of
searching on-line for a birth record and generating a
computer=issued copy of any of the more than two
million births contained in the central computer
database.

65. The state of Alabama uses a different
method, Alabamahasused the optical disk technol-
ogy (see paras. $0.:and 51 above) tofile its birth and
death records. In. Alabama, the system is designed so
that only staffat the state office have direct access to
the files containing these images. Customers com-
plete arecord request at a local office. The local reg-
istrar checks: the application: to: determine if the
applicantis eligible to receive thecopy-of the record.

The local registrar then signs the application and
faxes it to the state office.

66. Staff at the state office view: the applica-
tion on monitor, search for the record electroni-
cally, and, if it is found, hit the print button. This
faxes the image to the requesting county, where it

- prints on safety paper with the state registrar’s cer-

tification statement and signature. The local regis-
trar adds the seal and gives the copy to the
customer. If the image is not in the system (e.g.,
old deaths, marriages and divorces), the paper rec-
ord is found, scanned into the computer and sent by
fax to the county.

67. The system in Alabama was set up with
state office control so that county staff would need
minimal technical knowledge to use it. This mini-

" mizes the training necessary for multiple users at

local offices. -

68. - The Alabama method offers advantages
to countries in which the records may be in poor or
deteriorating condition and-preserving the records
quickly is a need for the country. Colorado’s ap-
proach is more time-consuming since it requires
substantial data entry. Countries that already have
a fair portion of the data entry done or countries
who plan to tie the civil registration record to other
computerized record systems may find the Colo-
rado model more to their advantage.

Electronic reporting

69. - Section C.1 below will discuss software
that allows the electronic reporting of birth data.
An example of how this can be done is operating in
New York State. New York has set up a network
that allows-hospitals to dial in using a modem ona
personal computer and send the data via electronic

-mail. The hospital first enters the data into its com-

puterized birth software, which in turn creates an .
output report file on the computer. The data are

~ then encrypted so that they cannot be read during

transmission, since they are considered to be
highly confidential information. The encrypted
file is compressed to reduce its size and thereby the
time required to transmit the file over the telephone
line. The resulting file is finally transformed into
readable characters so that there will be no distor-
tion in the transmission, That file is placed inside
an electronic mail “pouch” which is sent to the De-
partment of Health. Atthe Department, those steps
are reversed, and the data.are processed and stored
as if they had been key entered at the main office.



Tofurtherenhancethe-operation, New York is now
taking steps to begin a new process:.of collecting the
data using a World Wide Web browser application
on the Internet.

Automated cause of death coding

70. The World Health Organization (WHO)
has made comparability of cause of death.data pos-
sible worldwide through the developmentand revi-
sions of the International Statistical. Classzﬁcatzon
of Diseases and. Related Health Problems (ICD).%
Assigning the codes of the.classification and.apply-
ing- the associated rules to select the underlying
cause of death when multiple causes are listed are
noteasy tasks. Long periods of training are necessary
to.develop nosologists-who:can accomplish-the work.
This problem led tothe development in the late 1960s
and early 1970s-of the Automated-Classification of
Medical Entities (ACME). The National Center for
Health Statistics.of the United States of America pio-
neered the evolution.of ACME software. :

71. For:each.cause listed on the record, the
userentersboth the ICD code forthat cause of death
and:its location on the record into-the ACME sys-
tem: Using this-information, the software applies
the ICD rules and selects the underlying cause of
death. Other-advantages.of ACME are that the soft-
ware can track the assumptions made during the se-
lection of the underlying cause, and can capture all
the causes electronically, making possible multiple
cause of death analysis. Although use of ACME does
not require a trained nosologist, the skill and medical
knowledge:level needed remains very high.

72. 1In response to this, NCHS produced a
pre-processor known as the Mortality Medical In-
dexing, Classification and Retrieval System
~ (MICAR). This pre-processor allows.entry of the
causes-of death without coding: A subsequent soft-
ware development, called Super Micar, permits the
entry of causes of death, an abbreviation.or a code
forfrequently used entries. This version of the soft-
ware brings entry of cause of death: thhm the skills
of a mid-to-high-level clerical employee.”

73. The programmes originally written for
these software products: required the use of main-
frame computers that were beyond the resources of

“Tenth revision (Geneva, World Health Organization, 1992).

"See Robert A, Istacl, Automation-of Mortality Data Coding and
Processing inthe United States of America, Technical Papers, No. 50
%‘5”“““""‘ Histitute- for Vital: Registration- and Statistics; June
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many civil registration systems; however; they-can
now be used on-personal computers. Asnoted by one:
authority, in the past, only a few countries could af-
ford to produce multiple cause tabulations such: as
they were. With the adoptxon of the:automated coding
system, however, all countries will expect to gener-
ate, as aby-product, multiple cause data. It is:time
that serious study is given-to the develo spment’ ofa
useful body. of multiple cause-statistics.

6. Implications of first:choices.

74. 'The choice between:an automated index,
or combining microfilm or optical disk storage with
anautomated index, or using:a PIN oramalterhative
event numbering system, offers measures of effi-
ciency to.a system. Such:choices:can be the first
steps of the iniual phase of computerizanon
tem and counuydependcnt dcm;gnf If the re-
sources are present, this phase may: be: skipped in
lieu of more aggressive steps toward the.computeri-
zation of civil registration and vital:statistics.

C. AVAILABLE SOFTWARE

75. Such places as Belize and'the Canaty Is-
lands have considered proposals to implement the
electroniic recording of birth events. The use that
can be made of the electronic birth record, theelec-
tronic death record. and electronic coding software.
as a phase in coniputerizing acivil reglstratxoﬁ sys-
tem is examined below.

1. Electronic birth record.

76. A number of vendors offer software that
will allow reporting the birth récord by electronic
means. The software is generally loaded to a per:
sonal computer. Several screeis ask the operator to
enter the record information for:the birth. Edits are
built into the software so that questionable entries
are queried on the spot. For example, if amother*s
age is entered as 53, the software might be set to
consider this-age outside the normal range. Adquery
would ask the operator if the entry, iS-correct:

77. When a sufficient number of tecords
have been loaded irito. the software, they may be:
printed onto paperand also [oaded onto a diskettein
electronic form. Alternatively, the. fecords wiay be.

iSee Iwao M. Moriyama, Ph.D., “Cause of death coding revisited”,
Internationat institite for ¥ital Registration and Ssatistics-Chronicle,
No. 108 (May 1997).



sent by telephone modem directly to the main data-
base. If the system is Internet-based, the records
will- have already been captured by the central
server: o

78. Capturing birth: records electronically
works with:particular efficiency when a large per-
centage of the: births: occur: in hospitals. - Applica-
tions of the: software have: also-been made: where
data ate-collected at-a number of rggional registries
for electronic shipmment{o-a central tegistry.

79: The software can be tailored to the needs
of individoal users, It canbe designed to assign the
birth record number automatically. It can also auto-
matically complete information that is specific to a

site. Forexample, the hospital location, the physi-

cian’s address or the local tegistrar's information
can be entered once and then automatically affixed
to-¢ach-record.

80. The software can also offer report gen-
erators; If the package is being used at a specific
hospital, reports.can be generated by type of deliv-
ery by physician for that hospital.

81. Usually the software generates a paper
copy:of‘the record, as well as downloading the in-
formation electronically. The paper copy may or
may not be necessary, depending on the back-up
structure for-the total system.

2. Electronic death record

82. The electronic death record is similar to
theelectronic birth record in that the reporting takes
place electronically. It is different from the elec-
tronic birth-record in that there are usually several
reporting sources for the information, The family
(orin some countries.a funeral director) reports the
demographic information about the decedent
through a registrar. If the death occurs in an institu-
tion, this report may be initiated at the institution.
For natural deaths, the cause of* death will be re-
ported by a physician, while the report might come
from a coronerormedical examiner in cases of trau-
matic deaths.

83. The multiple sources of'death reporting
have affected the design of ¢lectronic death report-
ing systems. An Internet design with the multiple
sources reporting to a central server has proven
most feasible. A second:result of having multiple
sonrces is a need for communication among the
various reporters.

84. One must examine the system to deter-
mine a hierarchy of who reports what and when it is
reported. For example, the registrar may be as-
signed top authority for demographic reporting.
The coroner may be given the ultimate decision-
making authority on cause and manner-of:death for
traumatic causes. If the report of death is initiated
by the physician, it is then the physician’s responsi-
bility to notify the registrar that the record needs
demographic data. According to the system and lo-
cal circumstances, the notification can be done by
e-mail, fax or telephone. If electronic communica-
tion is not possible, then printed forms can be used.

D. PHASED APPROACH TO THE COMPUTER-
IZATION OF CIVIL REGISTRATION AND VITAL
STATISTICS SYSTEMS

85. Atthe close of chapterl, it was suggested
that the computerization-of civil registration and vi-
tal statistics systems could best be accomplished in
phases. One suggested scenario for phased computeri-
zation would tie the phases to types of events, begin-
ning with basic civil (vital) events and—if a country
so wishes—culminating in a population registry sys-
tem. Tables 1-3 outline such a phased approach.

Table 1. Phase 1 of the computerization of
civil registration and vital statistics systems”

Basic civil (vital) events Basic vital statistics
Live birth Live birth

Death Death, infant death
Marriage Marriage

Divorce Divorce

Change of name

*When implementing phase 1 the possibility of introducing com-
puterized issuance of certificates could be considered.

Table 2. Phase 2 of the computerization of
civil registration and vital statistics systems

Other essential civil Other essential
(vital) events vital statistics
Foetal death Foetal death, live birth and
foetal death
Annulment
Judicial separation
Adoption
Legitimization

Recognition
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Table3. Phase 3 of the computerization of

civil registration and vital statistics systems®
Population-statistics

Immigration

Population.events
Immigration (first-time
registration)-
Change of address
Change of name.
Granting/withdrawal of
citizenship

Issuance of ID-cards,
passports etc.

Migration, emigration

*In phase 3;the basic civil registration system changes into a more
advariced population registration: system; the: possibility of issuing
miorexeliable ID-cards; passpotts etc. based on the database increases.

86. Chapter II has discussed automated in-
dexes: microfilm, optical disk technology, aumber-
ing systems, software modules, such: as ACME,

Super Micar; electronic birth: reporting and' elec-
tronic death reporting. These make up an array of
choices from which different countries may wish to.
choose during phased computerization, depetiding.
on current system status and available: resources.
Automated indexes. for the: basic civil events. of
phase. 1 can-allow more efficient use of a:current
paper-based systemwhile a computerized systeniis
going through design and testing. Electronic re-
porting modules for basic civil events-can be incor-
porated into.the design of phase {icomiputerization
of the civil registration system. ACME and Super
Micar modules cati-be used inphase 1 of the: basic
vital statistics computerization. Back-up systems,
such as microfilm and optical disk, will be useful
throughout all phases until a separate computer
back-up system is in place. Any: of the array of
computerized parts of the systenrcan be considered.
as a sub-phase of the three major phases that are
outlined in the tables. ‘
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III. OVERVIEW OF MAJOR DECISIONS AND
PROBLEM AREAS OF COMPUTERIZATION

A. INTRODUCTION

87. The introduction into government ad-
ministration of major administrative computerized
systems, such as:civil registration and vital statis-
tics, is a complex and costly process. It may take
several years to.complete.

- 88. Because-of the complexity and tifne span
involved; it is highly recommiended that the very
first steps are to provide an ovetview of the entire
civil registration and vital statistics system as it cur-
rently exists, to-outline a conversion process to be
used and to enutherate the major decisions needed
to be made: In major computerization projects,
there are a number of dependencies that must be
taken into-account right from the start of the project.
This may be done by documenting the main activi-
ties at a very high level, thus providing a kind of
checklist to be used in the process:

" 89. A synopsis:is set out below of the topics
thatare dealt with in moredetailin other chapters of
the present Handbook. The purpose of the present
chapter is to provide an-example of a checklistcov-
ering the most vital questions of the computeriza-
tion process.

B. MAJOR DECISIONS

90. The checklist of items presented. below
offers nine majordecision points for consideration.
These decision points are effective whether one is
designing a plan to computerize the entire system or
a plan to-computerize a portion of the system. One
can also apply the checklist to a plan for eventual
computerization of the entire system even when re-
sources limit immediate implementafion to only a
portion of the system. This type of planning will
make the-additions of new actions and events trans-
parent; asfecommended in chapter [ above.

1. Defining the framework of civil registration
and vital statistics systems

91. The first decision is to define the civil
events that should be included in the computerized
systems and to prioritize the inclusion of events, if a
phased implementation is preferred. Chapter I can
be used as a resource when: defining the system
framework.

92. A phased implementation means that
some events and/or system functions are imple-
mented prior to others. Consequently, the applica-
tion software must be designed in a modular way
that makes it possible to supplement the system
without having to start the development from
scratch, when additional events or functionality are -
added. Chapter II above outlines several modules
for consideration, and offers an example of a three-
phase implementation plan.

2. Defining the unique key to be used in the civil
~ registration system

93. To create the interface between the civil
registration system and the vital statistics system
and to match the civil events information from the
registers, a unique number must be assigned to each
event or to each individual. In this connection, a
major decision will be whether to appoint the
unique number of the civil registration system as

-the national unique identification for the individual.

If the country plans to follow a phased system that
leads to the civil registration system changing into a

.population registration system, then use of the

unique number for each individual is the option to
select. Even if the decision is to not use the number
as a PIN, the assignment of the unique number to
each individual will make civil registration data
more efficient in statistical matches.

94. The long-term perspective and benefits
for such a decision is that by appointing a universal
number the interface is not-only between civil regis-
tration and vital statistics but also is clearly defined
for a number of other administrative systems: For
the individual, the use of a universal unique
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identification number facilitates identification with
all public agencies, and the individual will only
need to remember this one number.

95. The designand use of a personal identifi-
cation number might in some countries create prob-
lems of a psychological, cultural or political nature.
For this reason, each country must.consider the is-
sue very carefully. Chapter IV below gives a
number of examples of the use of personal identifi-
cation numbers, and chapter Il above offers alterna-
tive numbering systems that a country could use if
the decision is not to use a personal identification
number.

3. Defining the-objectives and purposes of
computerization

96. Computerization will from the start of ad-
vance: planning until the final implementation and
opetation of the systems influence a number of
agencies-and their staff. To make the project work
smoothly. without obstruction, it is recommended to
define as clearly as possible at an early stage the
putposes of computerization and the benefits that
should occur. A full understanding by all active
pattners of the objectives and strategies will ease
the process significantly.

97. Experience shows.that if there is not co-
operation among the agencies involved, the estab-
lishment of the necessary legal and administrative
framework will be delayed or even never take
place. The computerized system will conse-
quently not function according to plan, and only
minor benefits will be obtained from the invest-
ment,

4, Establishing the organization that will handle
computerization

98. The introduction of computerized sys-
tems-williinfluence the organizational structures of
the agencies-that have been responsible for the:sys-
tems before computerization. The new require-
ments for:management.and staff may not be within
their usual-expertise. It may be necessary-to pro-
vide trainjng-and external expertise.

99. Procedures may have to be changed com-
pletely in order to support the computerized sys-
tems. The consequence of this may be the
disappearance.of some tnanual functions.and the in-
troduction of new ways of working:

‘tequire supplementing:

100. It is advisable to involve all active part-
ners in the process of making thenecessary changes
to organizational structures. The overall responsi-
bility should be assigned to a single authority, and
the delegation of competencies and responsibilities
should be transparent to all partners to avoid ob-
struction of the-computerization by development of
an unofficial organization. Experience shows that
one should place great effort into-getting the right
organization to manage the computerization- and
eventually the operation of the systems.

5. Deciding on overall development strategy and.
operational strategy

101. The most difficult and:time-consuming
part of advance planning will usually:be the estab-
lishment of the legal and administrative: framework
for the computerized systems. However,, experi-

‘ plannmg and 1mplementanon of the rgqmred frame-

work before implementing the electronic data-
processing systerm.

102. 1t is also.important to:realize: that the re-
sponsible agency: must perform: extra tasks due: to
computerization in addition to: its usua,I work

nal consuitant assistance to speed up the process

103. Part of. the advance planning will be to
decide the development strategy as well as the op-
erational strategy. The system development may
take place in the existin ﬁ organization. Thiswould

the organization with'acom-
puter centre, system developers and otherinforma-
tiontechnology specialists. An.alternative possibil-
ity is to call for outside contractors to develop-all or
part of the application system software.

104. The choice of solution will naturally de-
pend on the specific conditions of each-country. A
decision concerning the future operation of the sys-
tems must also be made. Here, too; an in-house so-
lution or a. call for external contractors: may: be
chosen.

6. Hardware configurationand procurement.

105. The hardware: requirements will depend
on the size of the populationas well as the strategies
chosen from among those listedabove. It is:impor-
tant to stress that decisions on hatdware procurement
should not-be-made before: the: above: strategies are
quite clear-and agreement has-beeneeached,
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7. Inviting external'contracts

106 The mvxtauon tg,s)(temal vendors is usu-
{0 draw on-external expefféﬁidﬂcﬁnc the terms.of
reference of the bid proposaliafid to assist in evalu-
ating the proposed solutions.

8. Choosing a conversion/initialization strategy

107. Beforethe computerized system becomes
fully-operational, it is important to-initialize any al-
ready existing information about the populatxon 'S

status: and family links contained in the registers.

Oneshould determine:

(a) Ifexisting information s stored electronically

and hence available for conversion; ‘
(b) 1If data about the population status and family

links should be newly collected and manually

entered;

(c) If records already on file with agencies con-
tain the necessary information (then the col-
lection process may- be skipped and only the
manual entry carried out);

(d) Ifacombination of the above is present.

108. Listing the consequences of conversion
and/or collection and initialization, and conse-
quently deciding on one of them, is a difficult and
complex matter. It is important to make the deci-
sion a part of advance planning. However, the
physical performance of the task should wait until
just before operation of the newly computerized
system. Even then, the actual performance of the
task is likely to be both time-consuming and
labour-intensive. It is the necessity for actual and
up-to-date information that makes it important to
postpone this task until the last minute. Otherwise,
the converted or collected data must be kept up-
dated until operation commences.

9. System functionality

109. The main decisions on system functional-
ity (described in chapter VIII-below) include:
(a) Events and tabulations to be included;
(b) Definition of the logical entities and. their data
 items; | ;
(c) Functions to be included;
(d) Validation rules, business rules and procedures;

(e) Utilities to be included, notably security re-
quirements.
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IV. PURPOSEOF COMPUTERIZATION

A. INTRODUCTION

140. Thedecisionto computerize thecivil reg-
istration and vital statistics of a country: involves
and influences-a nuriber of agencies and their daily
work, Itmustalso berealized that the:planning and
implementation of computerized systems. is- time-
consuming and requires many human resources and
substantial financial resources.

111 This: heavy commitment of resources
callsforth two strong suggestions. First, aschapter-
V of the gb resent Handbook recommends, the. final
decision a
athoroughanalysis, and should be documented in a
master plan forming the basis for decision-making.

112, Second, it is suggested. that. when com-
puterization is initially being considered, the very
firststep is to define as clearly as possible the pur-
pose of the-investment and the benefits that will jus-
tify the project.

B. IMPROVEMENT OF CIVIL REGISTRATION -
DATA

113. One of the main purposes of computeri-
zation will'asually be to enhance the quality of civil
registration data and consequently the quality of the
vital statistics. based on these data. The quality of
data may-be measured according to:

(a) Completeness;
(b) Correctness;
(c) Availability.

114. Computerization alone does not ensure
more complete and accurate data. It may facilitate
the registration of data, but itis equally important to
improve reporting procedures. This can only be
done as-part of the establishment of alegal and ad-
ministrative framework that supports the: comput-
erization process.

1,15 Irnprovement of the correctness or reh-
ability of data collected is a clear benefitof comput-
erization. A civil registration system will containas

out-computerization should be based on

built-in functions validation rules and qutormated:
checks of data that will ensure that most erronigous

registrations are detected during: the registration

process and may be corrected immediately. This

will not eliminate errors due to-misunderstanding ot

erroneously filled in manual forms:that are used by:

the operators to. register- the data; but corprehen-

sive etror procedures and training of the-data opera- -
tors will reduce the error rate compared to:a manual
system. Computerization of civil regisiration: can

indicate which areas of thecountry oy have prob-

lems of completeness and umeﬁness in-registering

events:

116. The correctness of datais.also-dnfluenced
by:the use-of the databy other thanthecivilregistra-
tion agencies. The fact that the same: data are-used
for vital statistics introduces at least-one more:vali-
dation and control.

" 117. Another vital purpose-of computerization
is to make the registered data available not only to
vital statistics but also to-other public agencies:that
are using the information in their: administration.
For instance, social welfare agencies will need-up-
to-date information on births.and deathsto-adiminis-~
ter child allowances and. pensions, As soon as the
first phase. of the civil registration system (as de-
fined in chapter IT above) is 1mplemented this data
can be made availableto other agencies. The prepa-
ration of electoral colls- will need: iniformation: on:
deaths to update those files on a-continuous basis.

118. If a country chooses: to: implement: the
third phase of computerization, the civil registra-
tion system will change into a population: system:
and: the use of the data may be expanded to: the
whole. public sector. Experience in countries:that
choose this phase suggests that information about
residents’ addresses and migration-is especially vi-
tal to most public agencies.

C. COORDINATION AND INTEGRATION

119. Considerable coordination and. integra-

~ tion benefits are achieved:if the-computerization of

civil registration is:-accompanied by legislationthat
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places the responsibility for the collection, continu-
ous:updating and storage of personal information
with ong central agency. In countries without a
computerized civil registration system, each public
agency using personal data in its work will have to
register-and maintain this data based on reporting
by the individual: The correctness and complete-
ness of the registered data will vary considerably,
even though- many resources are being used to
maintain the-data.

120. The coordination and integration benefits

can be seen in many countries when computeriza-

tion of civil registration takes place. In Seychelles,

forexample (see annex VII below formore details),

the civil status records were computerized in 1989.

This computerization began with the establishment

of a National population database (NPD). The NPD

was set-up-using: variables from:the 1987 Census.

The NPD'isa population register which was linked

to the identity card system that was made compul-

sory in June 1995. In-a paper presented at an Afri-

can Workshop for French-speaking countries on

strategies for accelerating the improvement of civil

registration and vital statistics systems, held at Ra-

bat from 4 to 8 December 1995, it was pointed out

that the main uses of the NPD are:

(a) Production of population records and esti-
mates;

(b) Production of alphabetical indexes of vital sta-
tistics;

(¢) Issue-of national identity cards;

(d) Compilation of social security pension rec-

‘ ords;

(e) Furnishing of specific statistical data to gov-

ernment agencies;

(f) Compilation of electoral roll-or voter's regis-
ter;

(g) Facilitating the creation-of other related data-
bases, using the PIN as the main identifier.

D. UNIQUE REGISTRATION NUMBER

121. In-orderto secure the identification of in-
dividual records, a unique personal registration
number should be allocated to-each record at birth
or at first time of registration. The registration
number is nnique fo the record and thus functions as
identification of each. The unique- registration
number is the key to the computerized system.

Seychelles

122. Seychelles offers an example of a com-
puterized civil registration system that uses a
unique PIN as the computerized key for each indi-
vidual. As indicated in chapter II, sect. B.4 above,
the use of such a number may be counter to the
psychological, cultural or political atmosphere in
particular countries. As chapter II describes, alter-
native numbering systems can be used in such
countries. The unique registration number can be a
simple randomly picked number of 8, 10 or 12 dig-
its (depending on the size of the population) gener-
ated by the computer and not denoting any personal
information. Alternatively, the number can be a se-
quentially assigned number within a specific year,
or could be subdivided groups of sequential num-
bers allotted to specific institutions or geographic
areas. Thenumber can be used as a unique identifier
for the record and not linked as a personal identifier
for the individual. However, it should be noted that
the efficiency of a computerized civil registration
system significantly diminishes if no PIN is used.

South Africa

123. An identity number is used in South Af-
rica, where it is associated with the birth certificate.
The identity number is required for matriculation
exams, and is also used to establish a single file of
vital events and other events for individuals.’

Denmark, Finland, Norway, Sweden

124. Personal identification codes in these
four countries are generally associated with popula-
tion registers. ‘With the advent of electronic data:
processing in civil: registration in 1968, Denmark.
introduced a PIN, which is assigned automatically
at birth or when the person joins the system as an
immigrant.'®

125. The population system in Finland uses a
personal identity code for all persons permanently
resident in Finland and for all Finnish citizens

%See “Curent status of civil registration and vital statistics systems
in South Africa”, paper presented at an African workshop for
English-speaking countries on accelerating the improvement of civit
registration and vital statistics systems, Addis Ababa, 5-9 December
1994.

19ge¢ “Danish experience with the computerization of the civil reg-
istration system”, paper presented at: an African workshop for
French-speaking countries: on accelerating the improvement of civil
registration and vital statistics systems, Rabat, 4-8 December 1995.
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living abroad. The personal number is.a combina-
tion of the date of birth and a dlstmgmshmg
number."!

126. InNorway, the Population Register came
under the: authority. of the Directorate of Taxes in
1991. The Register uses the national identification
numberthatwas introduced in 1964: The number is
contposed. of the date of birth in combmanon with
three distinguishing digits.and check digits."

127. In Sweden, the Population' Registration
Centre is under the Swedish Taxboard Administra-
tion. Also, a PIN is issued that is comprised.of the
date of birth, incombination with a three-digit dis-
tinguishing number and a verification digit.!*

128: If the attitudes of the country are in ac-
cord; the number may also be generated using spe-
cific personal information of the individual, as
illustrated below.

1. Person-identification number, using specific
personal information.

129. Expanding the use of unique registration
numbers: to the entire public administration
achieves outstanding benefits. The expansion

makes possjble communication among all relevant

agencies.exchanging civilinformation, and helps to
avoid duplicate registration-and errors. with respect
to a person’s identity.

130. In some countries, the registration
number consists of 10 digits: 6 digits for the per-
son’s date of birth (i.e., two for day, two for month
and-two.for year); a serial-number of three digits,
and a single check digit, which.is computed auto-

matically on the basis of the other digits: by means:
of an algorithm. Forexample, §weden computes a

check digit using an algorithm.'

131. The PIN in Sweden consists. of three
parts. The.date of birth makes up the first six digits,
B — ’

!See “Population segistration system and vital statistics-in Finland”,
papet presented at an African workshop for French:speaking countries

on.accelerating the:improvement-of civil registration and vital statis-
tics systems, Rabat, 4-8 December. 1995,

See “Role and status of civil registration (population registration)
and vital statistics-systems.in- Norway”, paper presented atan African
workshop for.French-speaking coumries onaccelerating theimprove-
mentofcivilregistration and vitalstatistics systems, Rabat, 4-8 De-
cenibér 1995.

38¢e “Population:registration in: Sweden”, paper presented at an

African.workshop for Erench-speaking.countrics.on accelerating the-

improvemenit.of civil yegistration-and vital statistics systems, Rabat,
4-8 December:1995.

followed by a hyphen and a birth- numbet of three
digits (when a person reaches age 100 the hyphen
changes to-a plus sign), and then the check digit. A
“modulus 10” method is used: to- determine the
check digit, with magnitudes of 1 and 2. The figure
is added to the birth number according to. the. fol-
lowing rules:

1. Thedigits in the year, month-and day of bitth
and the birth number are-multiplied alternately
by 2 and 1.

2. Then add together the figures in-the products.
Note that-a-12 is counted as: [+2.

3. The unit digit in the sum ofithe digits 1s de-

- ducted from the-number- 10.

4. The remaining digit is a verification or check
digit. When the remainder is 10; the check
digit will be 0.

132. Consider the example of an individual
born on 14 October 1937 with thebirth number663.
The PIN is 371014-663#, where the- # sign-tepre-
sents the check digit. Thus:

371014-663 ¢#
212121:212

67202414266 =36
10-6=4
4 is the check digit

133. In manycountries, the checkdigitisased:
to. indicate the sex of the individual: For example,
an even digit to indicate a female.and an odd digit to
indicate a male. This is, however, no {onger recom-
mended. First of all, experts warn against using:
identification numbers that hold too much personal
information. Second, using the check digit as-asex
code indicator invalidates too many serial numbers.
If the computer generates an odd chieck digit.for a
female, the serial number mustbe dismissed and the
nextnumber in linetried instead. This processmust
continue: until a-serial number is found. that pro-
duces an even check digit.

134. 1t should be noted that the numbering
system here needs: to: be centrally generated:
This implies that if there are: local cegistration
offices, they miust use another numbering, sys-
tem for administrative purposes unfil: numbers:
are received from the central office for place~
ment on the records. ’
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2. Person identification number, using specific
personal and demographic information

135. If the unique registration number is as-
signed ina decentralized manner, e.g., in alocal re-
gion; it must be ensured that the same number is
used only once-and not assigned intwo different re-
gions. That can be accomplished by denoting a
digit, which refers to the specific region, for each
number that is assigned. The digit must then be
unique for each region. '

136. The level of decentralization determines
the level of demographic information necessary. If
the PIN is assigned; e.g., at the municipality level
(with. no on-line access to other municipalities in
the region and therefore no knowledge of other
numbers assigned), both a region digit and a
municipal digit should be included. However, as in-
dicated previously, it is advisable to avoid identifi-
cation numbers that give too much personal
information. Where the number can be- assigned
centrally, this is more easily avoided.

E. OTHER BENEFITS

137. There are other benefits to be obtained
from- the computerization of civil registration.
Some examples are provided below.

1. Automated issuance of certificate copies

138. The computerized civil registration sys-
tem should include all data forthe basic certificates.
thatare issued in connection with vital civil events,
and should have the ability to print out copies of
these certificates. Such copies are required by
many public agencies for identification and other
purposes, and are often difficult to acquire since
they may be filed in central files far from the resi-
dence of the individual. Chapter II, section B.S,
above.gave two examples of how this has been ac-
complished inthe states of Colorado and Alabama
in the United States-of America.

2. Security of computerized civil
registration data

139. The discussion concerning the security of
paper documents- generally centres around. con-
trolled storage conditions for paper, microfilm copy
storage and storage of extra d%cumem‘ copies in re-
mote locations. Computerization of civil registra-
tion data offers a different set of problems, as well

as different possibilities for taking effective coun-
termeasures to protect against the loss of informa-
tion in catastrophic situations.

140. Back-up copies of computerized data are
essential. Data can be backed up on a daily basis, so
that only a portion of one day’s work will be lost if
equipment fails during the processing of data to the
main file. The main file can be backed up on a
weekly or monthly basis, at which point the daily
back-ups covering that weekly or monthly period
are no longer needed and can be overwritten.
Stored back-up files should be refreshed periodi-
cally to avoid deterioration. It is also vital to be
vigilant of changes in tecnology that might render
files unreadable by updated hardware or software.
The media used—tape, disk, CD ROM—will vary
according to the size of the files involved.

141. Choice of back-up media may also vary:
according to the type of replacement security strat-
egy selected. One must consider the possibility of
catastrophic destruction, such as by fire, flood,
earthquake or nuclear devastation. Remote storage
is the appropriate response to such danger. Both the
remote storage facility available and the size of the
files involved will be considerations in determining
the media selected.

142. One may also wish to have contingency
procedures in place for file copies in case of war. A
procedure might be activated to destroy all copies
except a special security copy that would be
shipped to a friendly country. This process is of vi-
tal importance when the civil registration system-
has been developed into a population register that

. can be misused by occupation powers.

143. Along with security of the civil registra-
tion system, one must also consider the confidenti-
ality of the data. The population should not, as a
general rule, have access to the civil registration or
vital statistics registers, nor to the equipment oper-
ating the system. Normal office protection mecha-
nisms such as door locks and password protection
of data, should be in place. Legislation should make
provisions to control who has right of access to cop-
ies of individual information, and the registration
authorities must enforce those rules.
3. Misuse by administrators of the civil -

registration/vital statistics register

144. A major threat to the computerized civil
register is the risk of misuse by the entrusted
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administrative staff. Means for ensuring the com-
mitment and responsibility of the staff shiould be es-
tablished, such as reasonable salaries and modern
management procedures. In addition, reasonable
control measures. should be established to enable
management {o carry out auditing procedures.
These procedures involve a comprehensive logging
utility, ensuring that all changes and inquiries to the.
civil register are: recorded to provide information
about time, unique registration, number of the ac-
cessed civil information and operator identifica-
tion. Based. on such a log, management is able to
carry out subsequent investigations, both-randomly
and on any suspicious events.

4. Operator access restriction

145. The: management will usually prefer to
grant different levels.of access to different catego-
ries of operator staff: It:is normal to grant enquiry
access to adargerpart-of the staff, while amore lim-
ited numberof operators are able to update the data-
base. Access rights will be distributed by means of
passwords for-each-operator. The safe administra-
tion:of passwords is best taken care of by the data-
base: management system, which today represents
state-of-the-art protection of sensitive data,

5. Introducing the population register

146. If the psychological, cultural and political
atmosphere of a country allows, and its resources
are available, then a decision to implement phase 3
of computerization will increase the benefits con-
siderably since the system will now include demo-
graphic datathatmay be used by a numberof public
agencies for infrastructure planning purposes. In
addition, itwill make possible the-use of the register
for more.administrative purposes, such as the print-
ing of electoral rolls and the issuance of identity
cards; passports, family booklets etc. with a high
degree of reliability.

F. COORDINATION:AND INTEGRATION-OF VITAL
STATISTICS DATA

147. In accordance with the United. Nations.

recommendation, every member nation is to carry
out anational census at leastevery 10.years. The re-
sult of the census-is: vital to infrastructure planning
and'the measurement.of a wide range of public pro-
grammes. Especially when it has reached the phase

of a population register, the civil registration data-
base will contain- a. significant: part of tlie cefisus
data. Combined with other computerized adminis-
trative registers, such as dwelling and housing regis-
ters, the final accomplishment. will be fully auto-
mated census performance. Thecomputerization-of
civil registration is the very first step to accorriphsh
thls goal.

148. Not only: vital statistics but also resgarch
projects often target special groups of people: that
have to-be chosen according to-already defined.cri-
teria. Implementation of phase 3 will make select-
ing these groups easier. One can-use computerized
civil registration-and vital statistics systems to ex-
tract the defined target group for the specific re-
search project. This would be useful, for example,
in clinical and medical research.

149. If the system has migrated to-a population
register, it is particularly important to-install safe-
guards to: assure appropriate research use of the
data. Even if the system has not reachied phase 3, if
it contains sensitive data the suggestions set out be-
low should be considered.

150. Identifiable: record-level-data can be re-
leased if the researcher agrees in writing that there
will be no follow-back to the. individiial, family
members or medical personnel mentioned. in the
record. Agreement should also:be reached:that
study results will be published in aggregate form
with no identifiers attached. According to the na-
ture of the data being used, there: should also be
some:agreement concerning the minimum cell'size
of data to be released. The written agreement
shouldalso include-aschedule:fordestruction ore-
turn of the individual record-level data.

151. Insome research studies, it-will be neces-
sary fo use the individual record-level data to-fol-
low back to the registrant orimmediate family. In
such cases, it would be normal'research proce-
dure to have the study protocol reviewed by-ahu-
man subjects committee. Another safeguard-often
used in such instances is to havethecivil registra-
tion or vital statistics agency contact the regis-
trant prior to release of the data. A letter
explaining the proposed use of the data asks the
registrant to return a notice if tie or she. does not
wish: the record released. This: “negative: con=
sent” procedure: is often recommended by human:
subjects committees.
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V. PROJECT PHASES

152. Acountry may bevplanningio implement
fully the three-phase computerization project de-
scribed in chapter IL.above. Resources may instead

puterization: Or:circimstances may-dictate a proj-

ect that comprises: computerization: of only some.

functions of the civil registrationsystem. Whatever
the situation; the:present chapterontlines the phases
that the project will experience.

153. In the mid 1980s Scotland undertook a

projectto computerize theindexestoits birth, death

and marriage registers: This project will be used

to illustrate-thephases listed throughout the.present
chapter. More recently, computerization has been

expanded to: other areas-of the: fegistration system

(for further details on computerization in Scotland,
see-annex VIIIbelow):

-A. INTRODUCTION

- 154, Itis-of vitalimportance toplan the com-
puterization project very carefully at all stages in
the process, particularly atthe introductory analyti-
cal stages. Mistakes can be very costly, and are best
avoided by.putting great-effort into the early stages
of the project.

155. A cormimon experience is: that the most
difficult and" tifie-consuming task in connection
with the implementation of major administrative

electronic data-processing systems is: preparing the

legislative, orgamizational and admihiStrative sur-
ronndings that-will support the introdiction and op-
eration of the system. To make the system work
and to- obtain the-benefits of computerization, the
Government must agree-upon comprehensive legis-
lation and procedures that clearly define the compe-
tencies-and responsibilities of* all active-pattners in
the process: Thebudget and resources for advance

A

Ysee David B: L. Brownlee, Computerization of the indexes to the-

Statutory Registers of Births, Deaths and:Marriages.in Scotland,
Technical Papers, No, 42«(Interational Institute-for Vital Registra-
tion and Stafistics; October 1950).

planning must be approved, as well as the estimated
costs for the entire system implementation and op-
eration. : :

156. An organization must be established that
can manage all the advance planning activities, as
well as the operation of the computerized system af-
ter implementation. Recommendations regarding
the organizational structure of civil registration and
vital statistics are given in chapter VI below. The
project phases are described below; the description
is designed to cover the computerization of civil
registration and vital statistics.

B. ADVANCE PLANNING:
FEASIBILITY. STUDY

157. A study providing a thorough analysis of
all aspects of the computerization process and rec-
ommendations regarding the strategy and time
schedule for the entire computerization project usu-
ally makes up the first step to take in introducing
major computerized systems. The recommenda-
tions of the feasibility study will be the basis of gov-
ernment decisions on the scope and strategies of the
computerization. The study report will also serve
as a guide and checklist for the active partners of
computerization throughout the project phases (see
annex IV below for a.sample table of contents of a
feasibility study preceding the introduction of a
computerized civil registration system, which may
also apply to computerization of vital statistics).
The main topics of such a study are briefly exam-
ined below.

1. Systems in place

158. Prior to deciding on the requirements for
a computerized system, it is advisable to describe
the manual system in place. Advantages as well as
possible weaknesses should be listed. In this con-
nection, it should be emphasized that computeriza-
tion will not solve any problems due to
bureaucratic, inflexible or defective reporting and
registration procedures, including problems of
completeness, accuracy and timeliness.
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159. Consequently, much attention: should be
paid to the legislative and administrative proce-
dures governing the systems in place and their en-
forcement, as well as conducting campaigns to
ediicate the population. This will improve the
framework. ander which the computerized system
must function.

160. In:the:-Scotland project, the General Reg-
ister Office for Scotland examined the paper index
systen that was in place prior to computerization.
It found two-mmajor-problems: heavy use of the in-
dexes. was. causing deterioration, and the demand
foraccess was steadily increasing.

2. FEramework of the computerized system

161. The overall systemconceptshould be ex-
amined. The degreeof centralization ordecentrali-
zation of data-and responsibilities must.be:decided
upon-as one-of the first steps. This decision:isof vi-
tal importance because it will determine the organ-
izational structure, the security needs and the
requirements for the system software and hardware.
It might be advisable to work with different system

coticepts over time. For-instance, many countries.

would start with a centralized system-concept, un-
der which: all: dafa based on manually completed
forms are converted or registered and stored in a
central database containing information on the en-
tirg population. A.centralized concept requires less
hardware; software and training, and is easier to
manage.

162. When this system has been operating sat-
isfactorily for a-reasonable period of time, the fiext
stepmaybetodecentralize. Theregistration of new
events and: changes: {o: already registered events
might be placed with local registration offices, to
~ whichi civil events are reported either by the resi-
dents: themselves or directly by the: agencies that
perform-the civil events.

163. Depending on the size of the country and
the financial means and telecommunication facili-
ties: available, further decentralization: may be
planned, resulting inva fully distributed systemcon-

cept. Suchasystermn will operate with decentralized

databases in additionto the decentralized updating.

164: It should be noted, however, that com-
plexity incteases considerably with decertraliza-
tion; and so- do: the: costs. The advantage of
decentralization is better and faster service to the
public. In very large and populous countries,

decentralization to regions or-provifices may inad-
dition be necessary-to handle the-data:properly. An
Internet model in which data are fed toa centralized
server will prove efficient in the decentralized
situation. If, instead, the modelis based onmultiple
copies of software located at the remote sites,
change becomes curiibersome: every change: re-
quires replacement orapdating of each-of the xmirn-
ple copies.

165. The feasibility study: for: the: prpj;ect‘~in
Scotland - included: the use: of: microforms; photo-
copying and- computerization: As: a.result ofithe
study, serious drawbacks: weres uticovered relative
to: the use of microforms and:photocopies: The
computerized index was selected asthe:mosteffec-
tive solution when alliparameters: were considered.
Although: this limited computerization is: for: the
purpose-of-assisting registration-administration and
the search-process; it does illustrate:the nse of the
feasibility: study-asa:project phase.

3. Organiz‘ationaaﬂd management-

166 Organizational structures-should:be: ana-
lysed to assess whether:they are in-accord with the
computerized systenr concept: Any necessary
changes and amendments to. laws: and -administra-
tive procedures should be proposed-by: the agency
that is responsible for the computetized system.

4. Legislation

167. An important topic of the feasibility
study is the careful analysis of the-legislation and
administrative: procgdures in place and.: the: pro-
posed changes and’ amendmeris; Ata minimom;
the following-areas should be analysed:

(a) Theata itemsto be registered; and—if possi-
ble-=samples-of the registration-forms;

(b) The reporting of civil events/compilation: of
vital statistics;

(©) . The maintenance of information;

(d) The security of informatiomy,

(e) Theuse-of anational unique PIN:

(f) The legal validity: of computer-producedcer-
tificates;

(g) Theaccess tocivil information by.otherpublic
authorities.

168. In this connection; if: mu,sr*he, noted:that |

the line between legislation and practical problems
relating to the introduction of* computerized: civil
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registrationand vital statistics:systems.is-extremely
difficult:to-draw. It is fully dependent upon each
country”s specific legal'practice.

5. Mechanics-of the future systém

169. This:part of the Handbook will describe
in detail the functional and other requirements that
the.computerized system must meet, as well as the
hardware and software configurations needed to
operate the system. It will also deal with recom-
mendationis-coricerning the initial data collection-or
computerized conversion necessay to initialize the
computerized civil registration database with popu-
lation status-data.

6. Master plan for implementation

170. Based on the above analysis, the study
should'result in anoverall plan-and time schedule
for systemn implementation-and operation. The rec-
ommended staffing of the project and the needs for
training will be included {n the plan. An estimate of
the:total costs and a:financial plan should also be
part-of the study. The feasibility study and its rec-
ommendations: may-now serve. as the basis for the
final decision on development and implementation

171. TheGeneral RegisterOffice for Scotland
constructed a sound'business-case for the Scotland
project, and was able to obtain finance from the
Treasury; in 1986, the project was set in motion.
The nature-and time-scale-of the project led to a de-
cision to split: the project into: four smaller sub-
projects. The four sub-projects were (a) procure-
ment of computer hardware and software, (b) data
conversion, (c):design and development of an on-
line index retrieval system and (d)-accommodation
matters. concerning hardware {ocation, power sup-
plies etc.

C. BID AND CONTRACT

172. Duefo the confidential and private nature
of the personal information to be: handled; some
cotintries: may prefer to establish their own com-
puter centte to-be responsible for system develop-
ment and.-operation. Others may decide to call for
bids and leave:all or part of the development and
operation to:other governmental bureaus or private
contractors:

173. Often, the invitation for bids is performed
in two steps. First, bidders are invited to work out a
so-called “expression of interest”, which is-an over-
all description of the proposed solution and the
qualifications and experience of the system pro-
vider. This phase gives the civil registration agency
the ability to evaluate the overall capabilities of the
proposals, and to-reduce the number of competitors
when the final bid is issued. {n the long run, the
two-step procedure may save considerable time.

174. Toensure that the proposed system meets
the needs of the users, overall requirements for the
systems as described in the feasibility study and the
system: specnﬂcatlons should be part of the bid ma-
terial.

-~ D. SYSTEM EVALUATION
AND ACQUISITION

1. Acceprance tests

175. When evaluating proposals, it is advis-
able to ensure that the system- application software
is documented properly. This will facilitate the
maintenance and operation of the system after de-
livery. As a minimum, documentation should in-
clude:

(@ A system spec1ﬁcat1on, a data description and
a user’s manual;

(b) An installation manual that includes technical
requirements, basic software requirements for
the system and procedures for installation;

(c) An operation manual.

176. Acceptance procedures for the system soft-
ware should be agreed upon and included as part of
the contract. It is advisable to require that the con-
tractor arrange a thorough demonstration of all func-
tions, screens and utilities, as well as a performance
test showing response time. It may also be agreed
that final acceptance will be based on a more lengthy
test, such as a pilot installation of the system.

2. Contract

177. When preparing the contract for the de-
livery of the system, the following general topics
should be considered and agreed upon:

(a) A detailed time-schedule for the deliverables,
including milestones;

(b) A payment schedule and payment terms based
on the above time-schedule;
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(c): Clearlydefined termination conditions in case
of failure of the contractor to deliver;

(d) Penalties;

(¢) Provisions defining the license and copyrights

regarding: application software and system
documentation;

(f) A comprehensive warranty period, during
which the deliverer is obliged to correct etrors
free of charge;

(2) A service or maintenance periodiobliging the
deliverer to update the basic software and the
system software when niew software versions
are.introduced.

178. The Scotland:project used -an ppen pro-
curement procedure. An “operational requirement”
was: sent to: intetested. contractors, and four were
eventually shortlisted, with a contract awarded to
thesuccessfulbidder. The contract required items
covering technical. specifications, response times,
software and maintenance.

3. System development

179, 1t:should be emphasized that even if the
system: development is contracted to an external
provider, the basic.organization will have to partici-
pate throughout the development project with its
own' staff* and resources. The main activities of
computerization projects are:

(a) Analysis;
(b) Design;

(c) Construction;

(d) Test;

(¢) End-user training;

() Implementation;

(g) Conversion/initialization;
(h) Operation.

180. An integral and time-consumiing part of
these activities is doing the docamentation. Itisex-
pected that the system:will be-in-operation {or sev-
eral years. It is therefore of: vital importance: to.
ensure the: production of quality-documentation.

181. The General Register Office-of: Scotland
completed the computerized index: project:in the:
early 1990s and’ immediately began planning fora.
project to store-and tetrieve records-electronically.

E. NEXT PHASES:

182. Two important: phases: that remaifi:to be
discussed are the establishment of projectorganiza-
tion and the methods and activities necessaryoini-
tialize the civil registration register with existing
data. Thefirst of these-phases-will be.covered inde-
tail in chapter VIbelow. Chapter VIIwill devote it-
self to the issues. surrounding the conversion of
existing data. to- initialize: the: newly computerized
system. : ,



VI: ORGANIZING COMPUTERIZATION

A. INTRODUCTION

183. The geography, history and social back-
grounds of countries-lead to different types of or-
ganizational structures for civil registration and
vital* statistics. In turn, those different structures
generate variations in the administrative arrange-
ments for cartying out registration and statistical
functions: The United Nations Statistics Division

has made a detailed survey of the organizational

structures in place in‘more than 100.United Nations
Member States. Also, the Handbook on Civil Reg-
istration.and Vital Statistics: Management, Opera-
tion and Maintenance, which together with the
present Handbook is one of the series of five Hand-
bookson Civil Registration and Vital Statistics Sys-
tems (see preface above), contains substantial
discussion of organizational and administrative
structures. The main types of these organizational
structures in relation to the computerization of civil
registration are described below.

184. The decision to computerize the manual
systems offers a unique opportunity for reviewing,
~examining and analysing the organizational infra-
structures in place. Computerization also creates
new responsibilities and tasks-that must either be
integrated within the existing organization or
placed in a new-organization. Because of the diver-
sity of the organizational-infrastructures in place,
itis not possible to recommend one single and defi-
nite way of organizing the computerization. The
following description focuses instead on the active
partners and the tasks to accomplish in the process.

185. When organizing the computerization one
must first decide tie degree of decentralization of
tasks. Second, designate the organization cartying
the overall responsibility for the computerization.
Finally, it is recomimended that a specific project
organization is established to handle the first phases
of computerization, e.g., the advance planning and
the system development. After system implemen-
tation, it is recommended to integrate the tasks per-
taining ¢o the system operation within the basic
organization.

186. It is. also recommended that the weak-
nesses and advantages of the organizational

structures in place be thoroughly analyse,d before
implementing the new organization. Bear in-mind
that too many changes may be obstructive and thus

delay the computerization process.

187. Regarding the vital statistics system, the
organizational structure is not described in any de-
tail in the present Handbook since the statistics
agency is regarded as a user of civil data in the same
way as other potential users. -

B. ORGANIZATIONAL STRUCTURES
OF CIVIL REGISTRATION

188. The three organizational concepts below
are predominant in member countries.

1. Principal centralized system

189. The principal centralized system is char-
acterized by having one centralized organization
that is responsible for the legal and administrative
work related to the civil registration of the entire
country. The organization has the formal authority
to make discretionary decisions, authorizing other
agencies and executing its decisions in relation to
the administration and development of civil regis-
tration.  When computerizing, this agency should
naturally be assigned the overall responsibility of
the project.

190. The project to computerize indexes of
births, deaths and marriages in Scotland was used
as an example throughout chapter V above. The
agency with overall responsibility for the project
was the General Register Office for Scotland. This
is the agency that is responsible for the vital records
and service to-the public throughout Scotland. The
Nordic countries have been used as examples of the
phase 3 evolution to population registers. They are
also examples of principal centralized systems.

2. Other centralized systems

191. Other countries have a partly decentral-
ized organization, in which the legal competence
rests with a central agency, while the supervision
and control of the registration work of the local
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registration: offices is placed at regional or other
subnational levels.

192. This division of responsibilities and ex-
pertise makes the organization more complex. Itis,
however, not advisable to introduce too many
changes into the-existing organization unless this is
absolutely: necessary to accomplish the computeri-

zation. The overallresponsibility should be placed

with-one central agency, but the organization must
at the same time ensure the active participation of
representatives of the supervising authorities dur-
ing the entire computerization process.

193. InlIndia, the Office of the Registrar Gen-
eral serves as the central agency for civil registra-
tion,-with the supervision of the registration offices
operated in each state in the country.

3. Decentralized systems

194. In:some countries with a fully decentral-
ized’ administration; there may be an authority in
each region, province or state withits owncivil reg-
istration laws, regulations and procedures. In the
case of computerization, this. authority at subna-
tional level is the equivalent to the centralized or-
ganization-mentioned in sect. B.2 above.

195. Buteven in:the case of a fully decentral-
ized civil registration; countries do have centralized
coordinating bodies - within civil registration and vi-
tal statistics that may recommend uniform proce-
dures to-be followed by the regions or provinces. It
is highly recommended that such c¢oordinating bod-
ies are used to.govern and coordinate the comput-
erization of civil tegistration and vital statistics.

196. Such centralized coordiiration: will save
considerable development costs since thesamesys-
tem software and hardware may be implemented in.
all regions. It will also-ensure a uniform develop-
ment of the systems, which will enhance the
countrywide quality of the: civil registration: data
and of the vital statistics based on the civil registers.

197. In the United States of America, the: re-
sponsibility for civil registration.resides with-each
individual state. The National Center: for Health
Statistics and the National Association for Public
Health Statistics and Information Systems. jointly
recommend laws, regulations, forms and. proce-
dures to encourage uniformity throughoutthe coun-
try. Inthis way, each:state can replicate:successful
computetization projects.developed by otherstates,
with a minimum of alteration.

4. Local registration-authorities.

198. In all the organizational concepts de-
scribed -above, local registration-units-are responsi-
centralized concept the central organization-exer-
cises direct control over local civil tegistries, while
in the decentralized concepts: the supervisiont-and
control functions may be divided -among different
agencies at the central or regional i¢vels.

C. - OVERALL ORGANIZATIONAL STRUCTURES
1. Main active partners:

199. As mentioned above; mostcivil registra-
tion-organizational structures in-place operate: with

Civil registration agency Level 1

Local office: Local office Local office: Level 2
T T —T

“Basic | | Basic Basic | | Basic Basic |' | Basic Level 3

Reg | | Reg. ‘Reg. | | Reg. Reg. | | Reg. o
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at lgast two:levels of organization: a central body
exercising the legal competence, and local agencies
certifying the events and/or performing the registra-
tion of events based on reporting by the individual.
In addition, other basic agencies performing civil
events are importafit active partners. When intro-
ducing a computerized civil registration system,
one should consider very carefully the assignment
- of responsibilities to these active partners.

200. The recommended organization of the
main active partners isillustrated in figure V1.1.

2. Civilregistration-agency

201. The overall responsibility for computeri-
zation'should be assigned to the agency that already
has the legal and administrative expertise for civil
registration. It should be the body that decides the
degree-of delegation-of competencies and responsi-
bilities: to: the: subordinate levels, such as the Gen-
eral Register Office in Scotland; the Office of the
Registrar General in India or the individual state-
level civil registration agencies in the United States.

3. Local civil registries

202. Tt is important to define the responsibility
of the local civil registries. In a manual system,
these offices may be responsible for certifying
and/or registering civil'events, such as birth, death
afnid marrfage, that take place in the area. In cases
where the offices: certify the event, they will usually
also be responsible for issuing the cemﬁcate per-
taining to such events.

4. Basic authorities

203. Some vital events that form part of vital

statistics are performed by other anthoritiesor “ba- -

sic authorities”. In many countries, the courts
would grant divorce and adoption and determine
legitimization and. recognition. Reporting of
events may be directed either to local civil regis-
tries or to-the centralized civil registration agency
(or both: places):for registration purposes. When
computerizing; it is of great importance that the
registration. of events is performed only at one
level, and thatthe reporting likewise is simplified
in order to accomplish coordmatnon and mtegra-
tion benefits.

5. Individual residents

- 204. In most countries, the reporting of vital
events relies on the individual. When computeriz-
ing civil registration, one should consider at the

- same time coordinating reporting procedures and

reducing the reporting responsibilities of the resi-
dents. This may be done by requiring the basic
authorities to report either to the local registration
offices or directly to the central civil register. In
this way, the individual will also benefit from com-
puterization. For example, hospitals/clinics should
report births, deaths and foetal deaths; courts .
should report legal separations, annulments and di-
vorces.

205. Insome countries, certified copies of rec-
ords are only issued by the central civil registry.
This makes it very difficult for the individual to ob-
tain such copies, which may be of vital importance
for the individual’s rights. When computerizing, it
is recommended that the ability to produce certified
record copies be extended to local offices. Chapter
IT above gave examples of how this is done in the
states of Colorado and Alabama in the United States
of America.

6. Other active partners

206. In the advance planning and system de-
velopment phases of the computerization project,
representatives of the statistics agencies and other
potential public users of civil registration data
should participate actively. It is important that
they contribute to the system specification. The
technical expertise offered by an internal com-
puter centre or an external contractor must also be
included in the management of the computeriza-
tion project.

D. RECOMMENDATIONS CONCERNING THE
GENERAL STRUCTURE OF CIVIL REGISTRATION

1. Civil registration agency

207. This agency carries the full responsibility
of the computerization project. It must establish
the legal and administrative framework for the
computerization, as well as the organizational con-
ditions for the: project. It is recommended that a
specific project organization is created to manage
the computerization from advance planning
through system operation. The organization and
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responsibilities of the civil registration agency are
elaborated. below.

2. Local civil registries.

208. A two-level general structure. is recom-
mended. This means that new functions and re-
sponsibilities. will be assigned to.the local offices.
They will'be responsible for the registration of all
vital civil events and those performed by basic
authorities. The functions will include:

(2). Receivingthe, registration forms from the ad-
joined basic registration authorities and/or
from individuals; =

(b) Verifying information and reporting errors to

~ the basic authorities;

(c) Registration of all vital events;

(d) Filing-and custody of registration acts;

(¢) Issuingofcertified record copies and possibly
burial/cremation permits;

(f): Transferring information to the central site.
3. Basic authorities

209. The recommendation is that the events
carried out by- these authorities are reported di-
rectly to the offices petforming the registration,

- without necessarily involving the individual con-
cerned. Inthe caseof birth and death; thispractice
can-only be followed if the event takes place at a
hospital or public clinic. If this is not the case, the
individual'must report the event to the local regis-
trar.

210. The benefits.of this-organizationate:

 (a) Mote accurate and complete information- in

the civil registration system;
(b) Better service to-the population.

211. Theabove-mentioned organizations must
play an active part in computerization: Their work
and responsibilities will be influenced greatly-both
during the process and after the implementation of"
the computerized system. '

E. ORGANIZATIONAL STRUCTURES DURING AD-
VANCE PLANNING AND SYSTEM DEVEL-
OPMENT

1. Overall structure

'212. The recommendation is' to' establish a
specific project organization-dedicated to: accom-
plishing computerization. This otganizationshould
be integrated into the existing: basic. organization,
and should draw on thealready existing expertise of
the civil registration.agency and the active partners
described previously. The projectorganization will
be a dynamic organization with different staffing.
over time, but deeply rooted within: the basic or-
ganization.

2. Steering group.

213. The recommendation: here is that the
project organization be. headed by a.steering group

Ministry
~ Reference group Civ. reg. agency

(management)

" Steering group :

——

Projectmgr,

Technical. |-

Require/dev,

Imrrre

Figure VL2. Overall structure of civil registration system
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that {s responsible for overall project management.
This group should have representatives of the top
managerient from the civil registration agency, the
fanagement of 'the computer centre or service bu-
reau and the project managerdesignated to carry
out the computerization project.

214, The steering group will report to the top
management of the basic organization. Its major re-
sponsibilities will be:

(a) To monitor advance planning activities and
system.development; -

(b) To approve and monitor activity plans and
time schedules-concurrently;

(c) To:propose the-budget for the-project;

(d) To propose the human resources needed for
the-project;

(e)- Toadvisethe basic organization onthe system
concept;

(f): Toadvisethebasic organ‘izaﬁ*on on system re-
quirements: :

3. Reference graup'»

215. 1t is advisable to form a reference group
that includes representatives of:
- (a) Thebasic authorities;
(b): The localicivilregistries;
(¢ The vitalistafistics agency;
(d) Other potential end users-of data.

216. The reference group, which should be
headed by the civil registration- manhagement, will
act as- an- advisory body: and contribute to the ad-
vance planning within the following main areas:
(a): Reporting-procedutes;

(b) Repistration and error proceditres;
(c). Design of standard reporting forms;

(d): Requirements regarding: data contents and
systemkeys;

(e) Requirements regarding extracts from the data-

base.
4. Project organization

217. Project organization is. headed by the
project manager, who performs the day-to-day
mmagemento{ the project activities and the staff. It
is recommended that the main-activities are divided
among small projects groups as:set out below.

Legal/administrative group

218. The respon51b1ﬁt1es of this group should
include:

(a) Working outpropb,sals for the legal and ad-
ministrative framework for the system, includ-
ing reporting procedires, error procedures
and registration procedures;

(b) Acting as an advisory body onall matters re-
lating to registration of individuals;

- (¢) Working out proposals for the securxty legisla-

tion and procedures;

(d) Making proposals regarding the security or-
ganization centrally and {ocally;

(¢) Supervising the local authorities activities in
reporting civil information; -

(f) Working out proposals for:standard forms in

- cooperation with the basic anthotities and the
local registration offices;

(g) Giving advice on data-handling and data-
sharing.

Requirement and deve‘lopmentgroup

- 219. This group should be responsible for:

(a) Proposing and documentmg the system re-
quirements;

(b) Participating in the development of system
~ software, including analysis, design and pro-
gramming;
(c) Testing the system;
@ I%)lementing the system centrally and lo-
cally.

Organization and training group

220. This group should assist the management
in implementing the new organizational structure.
This will include the following tasks:

(a) Defining staff qualifications;
(b) Defining rules and regulations of the organi-
zation;
(c) Planning and executing training programmes
- centrally and at the local offices.

5. Basic organization
221. The civil registration agency carries the

overall responsibility for the computerization proj-
ect. All decisions are made by the management of
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this.agency; based on:propgsals fromthe reference
group-and the project steering group, both headed
by top-level. managers of the civil registration
agency. Its responsibilities include:

(a) Formulating the goals, strategies and policies
forthe-computerization process;

(b) Providing the: financial means for system im-

plementation-and operation;

(c) Providing the legal framework, including the
civil registration acts, executive statutes and
administrative. procedures required for estab-
lishment; maintenance: and. operation of the
system;

(d): Establishing the organization required to han-
dle.computerization;

{e) Deadmgxmsys.tcmmquxrements,

() Deciding.on systen-development and system
operation;

(g) Setting guidelines for the future evolution of

the:system;

(h). Informing the:public about the-system;

(). Forming relationships with-potential external
users-of the civil data.

222, Some. of the above-mentioned functions
will'not-occur-in full scale until the electronic data-
processing system 4S. in -operation. It is, however,

advisable:fo: initiate the planning and organization

of the tasks:inthe advance planning phases of com-
putérization.

Technical group:

223. When thesystem requirementshavebeen
decided, then management will:be: able: to: decide
how system development and: system: opefation
should be organized: Some countries may preferto
leave the system developmentiand. possibly the §ys-
tem operation {o an organization pla
civil registration agency. The choi
governmental compﬂtmg centre-ora: pnvate $ervice
bureau. Other countries might want to: establish
their own computer.centre within the basic-organi-
zation. In either case, the technical management
and designated technical staff should participate ac-
tively in:the'project.

F. ORGANIZATION:AFTER:SYSTEM

224. When:the system has-beetr-implemented
and is operating, some of thetasks.of the project or-
ganization will have been completed and: some
tasks will néed to-betaken over by the basic organi-
zation. New tasks are also created.ini-the: opera-
tional phase. A description of the: organization at
this stage issset-outbelow.

1. Computercentre.

225. If the: computer centre: is: established -as
part of the basic-organization as-outlined above, it is.
important to.tealize:that the role-of the centre:is.to
act-as a.service bureau and -operation centre: only:
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The control of data remains with the civil registra-
tion agency. This means that the centre is only al-
lowed'to-manipulate the data for basic operational
purposes, such-as back-up and recovery. It should
not be allowed to inquire directly from the database.

226. The management of the computer centre
shouldact as-techinical adviser tothe basic organi-
zationi; It shiould:be responsible for the following
maiitasks:

(a) Implement: the: production process, including
automated operations, back-up, recovery, data
set:management and problem management;

(b) Carry out the strategic/technical planning in
the-operation centre;

(c) Implement and maintain hardware and basic
software,

(d): Implement:physical security measures;

(e) Provide technical assistance to local offices
anid other end uisers.

-2 Reference group.

227. The recommendation. is-to preserve this
group-afterimplementation. The group canbe a fo-
rum forcooperatlon -with all active partners regard-
ing system maintenance and possible future system
development and improvement.

3. Legal section

228. Thelegalsection should be'maintained as
part-of the basic-organization:

4. Utilization section

229. When the system is fully implemented,
other government agencies, including the vital sta-
tistics-agency; willmakeuse of the civil registration
data; either via-on-line access-orextractions of data
for varions:administrative purposes: Basic princi-
plesregarding theuse of civil registration data must
be defined. In:this regard, the utilization section
will catry the responsibility for:

(@) Assessing userrequirements and defining the
scope of the services to.be provided;

(b): Informing: potential users in general about

services provided;

(c) Defining the conditions regatding the deliver-
ance of data.

5. Security section

230. This section should have the full respon-
sibility for all security procedures. It should en-
force their implementation, including:

(a) Identify and register all users of the system;
(b) Investigate all security violation attempts;

(c) Implement security procedures to handle
emergency situations (see chap. VIII, sect. C,
below);

- (d) Advise the local offices regarding security;

(e) Carry out random investigations of user ac-
cess to the system.

G. ORGANIZATIONAL STRUCTURES OF
VITAL STATISTICS

231. The United Nations survey mentioned in
the introduction: to: the present chapter also de-
scribes the administrative structures of the vital sta-
tistics system in a great number of member
countries. The main distinction made is between
centralized compilation and decentralized compila-
tion of the vital statistics data.

232. The introduction of a computerized civil
registration system means that the collection and
registration of vital statistics data will be the re-
sponsibility of the civil registration agency either
at the central or subnationalievel. This means that
computerization will also influence the statistical
organization. The level of change will depend-on
the organization inplace. The statistical treatment
of data will be simplified, and the: organization
possibly will be reduced insize. A different type
of staff will be needed. Also, the-staff in place will
require training. Flexibility will increase, and ad-
justment to centralized and decentralized concepts
may occur since it is much easier to move data that
are on electronic media. Elimination of redundant
work may cause the need for retraining, delegation
of new responsibilities and development of new
skllls
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VIL INITIALIZING THE CIVIL REGISTRATION REGISTER

~ 233. The term initialization covers the one-
time process of glectronically-storing initial register
contents before the computer system-becomes op-
erational: The methods used for the. initialization
may-be any one of: :

(a) Computerized conversion of data that already
exist ifi- an: electronic: medium: (see paras.
241245 below);

(b) Using-information cortained on existing vital
records and documents, such:as bitth records,
matriage records and court documents. The
information is manually entered into the regis-
ter(see paras. 246-247 below);

(c): Newly: collecting: the information from the
population. The information is manually en-
tered into the register (see paras: 248249 below).

234; In: the: following text, use of the term

“conversion’™ refers to the first:method disted. Use
of the term “manual entry™ refers to the other two
methods; The:type of hardware:to be-used forman-
uval entry-need not be a keyboard, Datamay be.cap-
fured. using computer-based. scanning or optical
character recognition. '

235: Finding:a suitable conversion or initiali-
zation:sfrategy;is-an important task in-order-toen-
sure. successfull operation of the civil registration
and wital statistics systems. Deciding on a strategy
isacomplexand difficultmatter. Often,none.of the
suggested solutions seems . attractive; even worse,
the solution that.at first-appears the most:attractive
may: funnout-in reality:to-be extremely difficnlt to
handle. {tisimportant fofacethe risks, advantages
and disadvantages.of the strategy.chosen, Thiscan
ayoid unfulfilled expectationsfor the system on the
part of maragers, end-users and the population.

A. WHYANITIALIZE THE CIVIL REGISTRATION
REGISTER?

236. The purpose: of initialization is to estab-
lish-a “curtent status” or a snapshot-of the-popula-
tion; The: snapshot captures; the: situation for the
timepriorfo operation of the computer system. The

shapshot: should: eeflect the population”s: family -

links, as a-minimurm the links between children un-
der age and their-parents. The snapshiotshouldalso

- reflect who are the living individuals.of thespopula-

tion and who is married to-whom.

237. Initializing with a spapshot of current
status eases the complexity of the computer-system
as well as the manual procedures:in-the administra-
tion. Not initializing with current status raises is-
sues such as:

(a) How to report a persondead fo-the system, if’
the system does not even-comtairy-{nformation
that this person was-once:alive;

(b) How to reporta matriage betwesntwopersons
to: the. system, if the system-does not contain

~ information.about.one.or:both-of them;,

(c) How to report a divorce to: the: system; if the
system does not contaifrinformtion-about the
marriage;

(d) How to establish family: links between a
newborn child and its parents; if-the system
does not contain information-about the par-
ents.

238. Systems. have tried to: solve: these: ques-
tions by adding complex functions4o the computer
system, such-as the automatic or concurrent addi-
tion of persons not yet reported in. the register in
event.of death.or-divorce, the system could simply
allow a-non-reported person 4o-be reported as-dead
or-divorced. Addition: of such: furictions has some
attractive short-teri benefits: '

(a) The ¢ime-consuming and. manpower-costly
task. of manually entering: he: initial data:is
saved (however, ifexisting data of highqual-
ity are available on an¢lectronic mediun, this
benefit is not realized; for further information
on this question, se¢ para; 240 below);

(b) The civil registration: system: is: fully. opera-
~tional more-quickly.

239. These two benefits may: appeat: very. at-
tractive. However, the-advantages:of adding such
functions: are: outweighed by fhe:disadvantages: of
ot initializing: '
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(a) Notinitializing the register means that an indi-
vidual is reported to the register only when he
or she comes forward to report a vital event.
Consequently, getting a complete register of
the individuals will take many years, most
likely-decades. Even more important, as long
asthecivil registerisnotcomplete, the second
part. of the- systemi=-the. vital. statistics~—will
notbe fully operational;

(b). Almost nione of the improvements and bene-

- fits described. in chapter IV above can be
achieved until the register is complete;

(c) The population will be divided into two cate-
gories: those reported and those not reported.

B. HOW TO INITIALIZE THE CIVIL -
REGISTRATION REGISTER

240. The first thing to consider-is whether ex-
isting data are available for the initialization. Such
data may becontained in an existing electronic reg-
ister, in-which all or some part of the data needed
arestored. Thiskind of datastorage:could have the
potential for-being converted and used for the ini-
tialization of the:register. Existing information may
instead be available in paper form-on files or vital
records: and certificates stored with authorities.
This Kind of data storage could also have the poten-
tial'of being used for the initialization of the regis-
ter. If no reliable data of reasonable quality exist,
data must be collected for initialization, Annex VI
below describes schematically the process for de-
termination. The process for each method is de-
scribed below.

1. Conversion of data already.existing on
electronic media

241. Before relying: on-computerized conver-
sion, the quality of data should be tested. “Quality
data” does not:necessarily mean data that are 100
per cent cortect: However, the data should pass
tests in three categories:

(a) Formiat;
(b) Completeness;

(c) Integrity.

242. Data-might be in a different format than
the system requires, for example, date of birth
stated backwards compared to:the data specifica-
tion of the-existing data(i.e., 06.07:1970 instead of
1970.07.06). Datastated ina different format is the
least severe problem of the thiree categories. Most

data in this category can be corrected during the
conversion process.

243. Completeness of the data can suffer when
a percentage of the population is not registered at
all, or when mandatory data items were not filled in
according to the data specification of the existing
data. No more than 10 per cent of the records con-
verted should be in this category.

244. Lack of integrity in the data is the most
severe and dangerous category. Conflicting data
make it difficult to separate correct data from incor-
rect data. If data after conversion cannot be trusted,
not only are they useless but they cause more trou-
ble than if no data were available at all. Examples
of conflicting data are the same person registered
twice, with each registration holding different in-
formation; a child registered with two mothers; ora

- child’s mother holding the sex code of amale. Less

than 1 per-cent of the records converted should be in
this category, and all integrity errors should be
manually handled afterwards. :

245. If the data pass the quality tests, they are
suitable for conversion. If the system uses a PIN
and existing data do not already make use of such a
number, all records should have one assigned dur-
ing the conversion process. If family links are not
available, the links should be collected within the

* population and manually entered using a temporary

application.

2. Manual entry of information from existing
vital records and documents

246. Existing information about individuals,
their status and family links may already be avail-
able on paper forms, such as birth, death, marriage,
divorce or immigration certificates and. court rec-
ords. If the information is reliable and up to date, it
is suitable for a manual entry process. A temporary
application should be developed to allow either
temporary or existing staff to perform this one-time
manual conversion. The temporary application
must validate the entered data to an extent that data
could afterwards pass a computerized conversion
quality test with no problem.

247. For countries using a unique PIN, if the
existing paper form data do not already have such a
number, then one should be assigned to all records
during the manual entry process. If family links are
not available, the links should be collected within

33



I Manual entry -
Development phase: of initialization
Srrr— data
Snapshot l Operation | Update p|led uprecords using“
oy dae | — new system. Hereafter, only-
| I Start use:new system.
P ‘Stopusing old |
Old proceduresfor. procedures. Let
fegiswationandupdating | | il changes pie up.
Figure VIL1. Initialization flow chart

the population-and manually entered using another
temporaty application.

3. Collection of information within.the
population and manual entering

248. 1fneither electronic nor paper form data
are:available or suitable; all initial information must
be collected from. the population. If feasible in a
country, a-simple way is to: distribute a question-
naire to all households nationwide and ask the
households: to fill in and return the questionnaire.
The questionnaires should be filled in with informa-
tion regarding the adults of the household, with
theirmarital status and links, and the:minor children
of‘the household, with¢heir-parental links. A sec-
ond way- is: to set up easy access to counters
throughout the country where the public canreport
themselves; theirspouses and theirminor children.
A:third way-is to .conduct a population census by
the. canvass method through well-trained inter-
viewers: who would visit each household to-care-
fully-collect:and record the above information. Of
patticular impottance-isthe accuracy of spelling of
names-and surnames, date of birth, family relation-
ships and civil status, and a-high degree of coverage
must be secured—as close as possible to 100 per
cent.

249. Successful collection of the information
requires: that the public is fully informed, the

questlonnalres are sxmple and. £asy:to: undémtand
is also: useful to 1mpose stnct -deadlines for. report-
ing, strong incentives for: reporﬁng, and: penaltxes
for not reporting. The incoming questionnaires
should be-manually:entered, usinga tempotary ap-
plication.as described in the paper form-method.

'C. TIME-FRAME FROMNITIALIZATION TO
OPERATION.

250. Whether the initialization is by electronic
conversion ormanual entry, theperiod of time from
conversion or itiitial collection and entry to- when
the system is fully operational should be as:short as

-possible. The fonger this period strefches out, the

less current the: data-become: Shortening this pe-
riod lessens the need for temporary maintenance of
data.

251. Keying in the initial' data manually-in or-
der to initialize the register is a time-consuming
task. It may be preferable to use less manpower
over a longer-period of time, ifistead of much:man-
power over a short period of time. In countries that
have a large population: or: have. less developed
communication rechanisms; it'ma {lbe ‘ingpossible
to handle the task without: stretching the: time-
frame. Planning:the initialization: period and pro-
cess. i advance: may allow: for: the. collection and
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initialization to run as parallel phases with system
development. This will, however, require some
temporary software for updating records. Stretch-
ing the time-span too much is certain to cause some
of the data to become outdated.

252. Choosing the short time-span avoids the
need for-softvare that performs temporary updates.
It is: important to. realize, however; that from the
morment when the data are converted or collected
(time of the snapshot) to the day that.the computer-
ized system is ready for operation, the previous way
of registering changes must stop. Let the changes
pile uip.and key them. in, using the new: computer-
ized system, as soon.as:the manual entering of the
injtialization data is finalized.

D. ARCHIVING PAPER-BASED ¥ORMS

253. Anissue in almost any:computerized sys-
tenris what to do withi paper-based forms once the
data from the forms have been captured in the sys-
tem. There are a nuniberof reasons to save the form
and keep it archived. Having the old paper form

available is useful in case an error is detected in the
registration at a later time than the data-capture
time. The old form is also useful to detect or reject
fraud cases if the system is expanded to population
registration. The form should also be saved for the -
simple reason that it probably carries a signature of
the individual or authorities, and therefore serves as
an official document.

254. When archiving forms, it is important to
do so in a systematic way that ensures easy retrieval
of the form. Consider developing within the civil
registration system a small archiving module to
keep track of the forms. Microfilm or optical disk
technology might also be considered. Be careful to
decide whether the archived forms need to be main-
tained as a second system set. If it is a second sys-
tem set, keeping the archived set updated is very
important, although it may be expensive and time-
consuming. For guidelines on archival methods for

- vital records, readers should consult the Handbook

on Civil Registration and Vital Statistics Systems:
Policies and Protocols for the Release and Archiv-
ing of Individual Records (see preface above).
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VII. SYSTEM FUNCTIONALITY AND REQUIREMENTS

A. SOFTWARE REQUIREMENTS,
FUNCTIONALITY AND DESIGN

255. Defining system functionality requires
making decisions and describing the following is-
sues;

(a) Events-andtabulations to be included;

(b) Logical entities and their data items;

(c). Functions to-be included; ,
(d) Validation rules, business rules and procedures;
(e). Utilities to be included.

256. The mostdifficult part of defining system
functionality-isto find the fine balance that incorpo-
rates the intention of the legislation, the reason for
computerization and the administrative procedures
involved in system functionality. The following is
recommended;

(a) Donotattemptto.use the computersystem de-
sign to solve mistakes made in the legislation;
seck.instead to amend the legislation;

{(b) Neither should mistakes, bureaucratic rules or
inadequate administrative procedures decide
system functionality; rather, correct mistakes,
rules ot inadequacies first;

() Otherwise, system functionality should reflect
both législation and administrative procedures.

1. Events and tabulations

257. Chapter I above has already. defined the
events: and tabulations to be included in the civil
registration and vital statistics systems. A phased
implementation is strongly suggested.

2. Logical data entities and their data items

258. Annex V below suggests the logical enti-
ties most likely to exist in the civil registration sys-
tem. For reasons of design and performance, the
names, number and contents of the physical data
items:may change. The physical implementation of
the entities—their data items, keys and indexes—is

to-be:determined by the chief database administra-

tor and the chief designer of the project during the:

development phase, and is not:a. toptc forthe pres-
ent Handbook,

259. Asageneral rule, there is-a ogical entity:
for each event: One might also- consxdeT adding-an

extra “person” entity. The “person™ entity: could
- hold data ifems not directly: linked to any:specific

event butto the person in-general.

260. The data items listed for each entity: are
without. technical items, such: as. “t;mestamp",
“user-ID for last update” etc. The data.items sug=
gested do, however, include -items that are-needed
specifically for vital statistics teasons but: are not
needed for civil registration purposes.

3. On-line functions and functionality

261. For each event, it should:be possible to
perform three on-line actions: update, enquiry and

~ enquiry for historical information,

Update considerations

262. The update function: covers. registration
of a new event occurring to a cifizen, Italsocovers:
maintenance of an already registered event. Main-
tenance involves.both changing:data due to-a new
situation in the event-and correcting erroneous data
that were wrongly registered orentered. Especially
for statistical reasons, it is very important forthe sys-
tem to differentiate the actions of adding or changing
an event from that of correcting erroneous:data: in
the first case, one is adding new data to the statistical
extract; in the second, one is: removing erfoneous
data and replacing the data with correct data;

263. When designing the update functionality,
itis necessary to dec1de in whxch SltuatlonSftO store
to store historical mfotmauon for all events: in the
change category. Historical datamay also bestored in
the correction situation. This-offersthe advantage of
always being able to trace an event from start to end,

264. All data entered in the update function
should be thoroughly checked and validated (see:
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sect. A4 below- for further description of valida-
tions and ‘business rules).

Enquiry.and historical enquiry considerations

265. Forall'events, it should be possible to en-
quire about currently valid data, as well as to en-
: ‘ﬁme about previously valid data; displaying both

thecontents-of the previously valid data and the pe-
riod for which it was valid.

Search considerations

266. Toallow the end-usertofind a specific in-
dividualirrthe-system ina situation where the PIN is
unknown £o the user, a search function on the logical
entity “person” may be developed: The search
should be.performed on-line by entering other infor-
mation-known:-that fully or partly identifies the indi-
vidual. This could be one or more of the item®s
name, birth record number, father’s PIN, mother’s
PIN, spouse’s:PIN; martiage record number etc.

4. Validations, business rules-and procedures

267. In all update functions, it is important to

validate-data carefully before they are stored in the
database. By validation is meant.checking that data
areentered in cotrect format. Forexample, if the for-
mat of date of birth is defined as YYYYMMDD on:
the database, it must be ensured-that a date is en-
tered that way. YYYY is not useful if it contains
0235, as that would make the person mote than a
thousand years old. MM mustbebetween 1 and 12
and DD between 1 and 31. Most software automati-
cally chiecks-dates, including when 29/2 is valid etc.

268: “Busitiess rules” is axmore-extensive kind
of checking. It cross-validates. For example, if
same-sex marriage is not allowed in the country, the
system-might check that the personal:identification
numbers.of martying parties are ot of the same sex.

269: “Procedures” wvalidate the registration
formalities. When registering a-divorce, one would
check fora:martiage between the divorcing parties
atsomepoint, Ifsuch-a.marriage is not found, there
might bg an €tror in the entered parties’ identifica-
tion-orin theegistration-of the original marriage.

5. Civil registration-and vital statistics interface
and other utilities

270. When-the civil registerdatabase has been
established and’a thorough updating procedure has

ensured a high and constantly increasing data qual-
ity, requests for reports and other output will come
from the potential users of civil registration infor-
mation. Two different types of extraction should be
introduced, as described below.

Status extraction

271. Status extraction is defined as an extract
of the database at a certain point intime. This isthe
most common and the easiest form of extraction.

272. Mistakes will occur in the registration
system. It is, therefore, advisable to check the va-
lidity of extracted data. Checking for errors in a
computerized system is a relatively quick and inex-
pensive process that helps to ensure the quality of
the statistical data. To ensure the consistency of the
data concerning one person or one event, some
probability checks are recommended. Such edits
might check that the age of the woman giving birth
is in the fertile age, that the age of the bride. is the
age at which marriage is usual, that marital status
for a bride or groom is in accord with the law and so
on. The program should be able to correct data as
well. Some corrections can be made automatically,
but in other situations it will be necessary to review
the individual cases.

Change extraction

273. The second type of extraction enumerates
the daily changes to the civil database as they are
registered by the updating system. This kind of ex-
traction is an important resource for the vital statis-
tics system. The volume of information is much
smaller than for status extraction, since only
changes to the civil database are processed.

Coding processes

274. As mentioned above (see para. 29), some
data in the vital statistics system require compli-
cated coding systems. Cause of death, occupation
and education are typical examples. It is important
to ensure a high and stable quality of the coding
throughout the country, and this is best done in

‘more or {ess centralized coding processes. To en-

sure wide comparability, it is advisable to use the
codes recommended by the international organiza-
tions: the World Health Organization for codes for
causes of death, the International Labour Organiza-
tion for codes for occupation:and.industry, and the
United Nations Educational, Scientific and Cultural
Organization for codes for education.
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275. Tofacilitatethe coding process, the com-
puterized code:-books can be used together with a
scanning process: for the forms. These solutions,
however, demand that the forms used are of high

quality and require. special equipment for reading. -

Aless technically demanding solution is to record
the information from the forms atid nse the comput-
etized code book. One might also consider auto-

mated cause of death coding, as discussed: in

chapter II; sect. C.3, above.

276. Whatever solution is nsed, there will al-
ways be cases that cannot be automatically coded.
Some mechanism:to provide manual coding needs
tobe inplace.

B. HARDWARE REQUIREMENTS

277. Deciding on computer- hardware and
othierequiptient: should chronologically be thie last
decision: fo- be: made: It is advisable to invest in
hardware: depending on-the defined system func-
tionality: requitements, not: the reverse. But since
limits o the overall budget usually imply limits on
the: hardware budget, hardware considerations
should be-a part-of planning the system.

278. Advising: on: specific hardware or sug-
gesting a-bardware configuration model is beyond
thescopeof the presentHandbook. Too many vari-
ables;each withseveral sub-variables, make the de-
cisiomon hardware a science-of its own, Among the
major variables to be considered are:

(a) The<chosen-system:concept;
(i) Centralized mainframe solution;
(ii): Centralized client/server solution;
; (iii). Decentralized client/server solution;
(b): The: telecommunication infrastructure avail-
able-imthecountry;
(¢): Thewendor™s global market share;
{d) Thevendor®spresence in the country;
(€} The vendot’s ability to providetechnical sup-
. portand fraining.

279 Policies in different countries:set differ-
ent. requirements: for when the hardware purchase
callsforabid process. Itis recommended thatinde-
pendentexpertsin the:matters-of bid offérs-and pur-
chases: be: consulted; if: expertise is: not available
within the organization.

C. SECURITY SYSTEM: REQUIREMENTS

280. The civil registration.and: vital statistics
registers must be protected’ from: several: security
dangers, such as:;physical damageand misuse of in-
formation. Before defining security requirements,

afew factsshouldbe stated, Thefact thatgathering:
and processing civil information constitutes: an.
enormous investment of man:hours dematids that:
the information- must be- protecied against: loss:
and damage. The; civil information: itself is, on.
the other hand; not particularly sensitive: from a:
national sgcurity point of view. Misuse of per=
sonal information: is serious enough to be cor-
rected and punished by the authorities, buf-would

* not normally create aspecific crisis.in the society.

281. It should also be realized that security:
mechanisms canbe very costly ificarried to:the ex-
treme. Itis, therefore, important£o weigh cost and
benefits carefully: when: introducing a satisfactory
level of security. "The:security set-up déscribed be-
low is recommended as being at. a rational level
without being too costly to implement.

I. Physical damage

282, Regular daily, weekly and monthly
back-ups of the registers:mustbe made and stored in
a location remote from the computer site. This:ef:
fectively secures the register:from damage by. fire,
flood or other catastrophe that: might damage: the-
computer-equipment.

2. War

283. Contingency procedures:should:bg made-
to-ensure that all versions: of the: registers.are’ de-
stroyed in case of war, exceptfor.a special security
copy: that should be shipped to-a friendly country.
This: procedure. is- of particular-importance: when:
the civil registration system:has been developed.
into-a-population. register that:can:be misused by
occupying powers. Such-procedures are difficult
to carry out in a tense crisis situation, They
should; therefore, be practised'regularly to-be: ef-
fective.

3. Misuse of information:

284. As a general rule; the: population:should.
not have direct access to the civiliregistration and-
vital statistics registers, nortothe€quipment-oper-
ating the system. Normal'office-mechanisms, such.
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as door locks and password protection of data,
should offer sufficient security.

4, Misuse by administrators of the civil
registration and vital statistics register

285. The: greatest threat to the computerized

civil register-is the tisk of misuse by entrusted ad-

niinistrative: staff. Means to ensure the commiit-

ment and responsibility of the staff'should be taken,
such as ensuring reasonable: salaries and modem
mariagement procedutes. In:addition, reasonable
controls should be: establistied to-enable manage-
ment to carry out audit procedures. These proce-
dures should include a comprehensive logging
system that-ensures that all:changes-and enquiries
made- to: the: civil register are: recorded. The log
should also:track time, the PIN of the-accessed civil
information-and :operator identification. Based on
such:a log; management can carry out subsequent
investigationsatrandom or on.any particular events
that seen1 suspicious.

5. Operator access restriction

286, Management should grant different lev-
els of access. to different categories of operator
staff. It would be normal fora larger part of the staff
to have enquiry access, while-only aiimited number
of operators should be able to update the database.
Access:-rights.can be distributed by means of pass-
words:for-each operator. A database management
systém should control the safe admiﬁistratxon of the
passwords.

D. FUNCTIONALITY OF THE
VITAL STATISTICS SYSTEM.

287. The: xequfremeﬁts of vital statistics sys-
tems have beendealt with in great detail by the pre-
viously mentionied United Nations publications
(see also list:of references at the-end of the present
Handbook). The main requirements for system
functionality-are-outlined below.

1. Error search programs.

288. Anextracheck and validation of the-data
received from the civil registration register may be
advisable. The program should have the ability to
cotrect data as well: Errors may occur because of

errors in the extraction program and/or errors in the
receiving program.

2. Storage of dam

- 289. One needs to make decisons concerning
the storage of statistical data. Depending on the
planned use of the data, they may be stored in a data-
base or as separate files. '

3. Tools for analysis of data.

290. A number of tools are available on the
market. It is recommended that one select simple:
tools during the first period of computerization. At-
tention should be: given to printing utilities and se-
curity. The same security level as described above
for civil registration data is recommended.

E. SUMMARY

291. The present Handbook has examined the
goals and purposes of civil registration and looked
at the interface between civil tegistration and the vi-
tal statistics system. It has considered computeriza-
tion and automation of the civil registration system
as a whole or in stages. The:issue of a country’s
use of a personal identification number as acitizen
identifier has been considered to be beyond the
scope of the present Handbook. The Handbook
has, however, considered the effects of numbering
systems on civil registration and subsequently on
vital statistics and other uses of civil registration
data.

- 292. The Handbook included in its presenta-
tion a consideration-of the differences in structure
of civil registration from country to.country, and
the effect of such differences on the computetiza-
tion of civil registration. Illustrations from the
systems of a number of countries were used in the -
analysis.

293. Finally, the Handbook has provided
model organization structures for planning, imple-
menting and maintaining computerization. The use
of a phased approach-and the importance of initial-
izing the computerized system with population
status data were key elements in the Handbook’s
presentation. It is anticipated that the concepts pre-
sented in the text and in the annexes below will be
helpful in easing the process of computerization of
countries’ civil registration systems. :
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Annex I
DEFINITION OF CIVIL EVENTS? |

Live birth

Live birth is the complete expulsion or ex-
traction fronvits mother of'a product-of conception,
irrespectiveofthe-duration of pregnancy, which af-
tersuch separation breathes or shows any other evi-
dence of life, such:as beating of the-heart, pulsation
of the umbilical cord or definite movement of vol-
untary muscles, whether or not the umbilical cord
hasbeen cutior the:placenta is attached; each prod-

- uctof such-a birth is-considered live-born. All live-

botn- infants should be registered and counted as -

such, imrespective of gestational age or whether
alive or-deadatthe time of registration, and if they
die at any.time following birth, they should also be
registered and countedias:a.death,

Death:

Death.is the- ‘permanent disappearance of all
evidence-of life.at.any time-after live birth has taken

place: (post-fiatal cessation of vital functions with-
out capability. of resuscitation). This definition
therefore excludes foetal death.

Marriage

Marriage is: the:act, ceremony-or process by

which the legal relationship of husband and wife is:

constituted. The-legality:-of theiiion may be estab-
lished by civil, religious.or other means; as recog-
nized by the:laws.of each country.

Divorce

Divorce is a-final dissolution-of ‘a marriage,

that:is, the: separation of husband and wife which.
confers:on he: parties:the right to remarriage under

civil;religiousand/orotherprovisions,according to
the:laws ofgach-country.

Foeral death

Foetal:death is death: prior to: the: complete

expulsion orextraction from itsmother.of a product
of conception, irrespective of the duration of preg-

nancy. The death-is indicated:by {hie €act that-after
such separation; the foetus does fiot breathe orshow:
any evidence of {ife, such as.beating: of the: heart;
pulsation. of the umbilical cordior: definite: move-
ment of voluntary muscles.

Anruplment:

marriage by-a competent authority; accordingto the

laws of each country, which cofifers:on:the: parties:

the- status of never having been: married. to each
other.

Annulmentistheinvalidation orvoiding ofa

Judicial separation
Judicial separation is the disunion-of married
persons, according to- the laws: of each country,
without conferring on the parties the right to ce-
marry.

Adoption

Adoption. is. the legal and:voluntary; taking
and treating of the child of other parents as:one’s:
own, in so far as provided by the laws-of each roun-

try.
Legitimation

Legitimation is the formaliinvesting of a per-

son with the status and rights oflegitimacy, accord-
ing to the lawsof each country-
Recognition

Recogmuon is the legal' acknowledgement,
either voluntarily or.compulsorily, of the maternity.
or paternity: of an:illegitimate child.

*Based on the definition of civil gwms contained in the:Handbook:
of Vital Statistics Systems and Me ds; vohé;,&gat O“rgani tional
and Technical A3pects; Studies in tﬁods eries nited
Nations publication, Sales No. E91.XV]



Annex 11
DEFINITION OF STANDARD POPULATION EVENT REGISTRATION

- Immigration (first-time registration)

Immigration is the temporary or permanent
settlement of a foreigner in the country. Immigra-
tion registration is the recording of the immigration
and'the immigrant; inclusive of the issuance of a
personal identification number.

Change of address

Change: of address is a citizen’s permanent
relocation from one address to another. Change of
address registration is the recording of the reloca-
tion and the new permanent address.

Change of name

Change of name is a citizen’s change of
name due to legal, religious or other events. Change
of name registration is the recording of the change
and the new name.

Granting/withdrawal of citizenship

Granting/withdrawal of citizenship is the
public authority’s granting/withdrawal of a citi-
zen’s citizenship. Granting/withdrawal of citizen-
ship registration is the recording of the granting/
withdrawal and citizen it concemns.
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Annex ITIT

DEFINITION OF RECOMMENDED VITAL STATISTICS TABULATIONS:

Live births

Live birth-by. place of occurrence
Live birth by attendant of birth
Live birth by: month of occurrence

Live birth cross-classified by sex and legiti-
macy

Live birthby age of mother
Live birth-by age of father

Live birth cross-classified by age of mother
and live-birth order

Legitimate live birth by duration of marriage
Live birth cross-classified by live-birth order
and interval since last previous live birth to
mother:

Live birth by birth weight

Live birth by place of usual residence of the
mother

Live birth by date of registration: (in some
countries; late registration is a sizeable portion
of registration)

Live births cross-classified by educational at-
tainment of the mother

Deaths

Deaths:by place of occurrence
Deathis by place of usual residence of decedent
Deaths-by month of occurrence

Deaths cross-classified by sex and age

Deaths. cross-classified by month of occur-
rence and selected causes of death

Deaths: cross-classified by age and cause of
death;, for each sex

Deaths cross-classified by type of certification
and cause of death

Infant-deaths (deaths under one year
of age)

Infant deaths by place of occurrence
Infantdeaths by place of residence of mother

23.
- 24,

25.

26,
27.
28.

29.

30.

31

32.
33.

34.

35.

36.

37.
38.

39.
40.

a2

Infant deaths cross-classifiedby age:-and.sex

Infant deaths cross-classified by age and
month of occurrence

Infant deathis. cross-classified by selected
causes of death and sex

Foetal deaths
Foetal death by:place of occurrence

Foetal death by sex and gestational age

Late foetal deaths cross-classified by sex.and
legitimacy status of foetus ;
Late foetal deaths cross-classified by: age of
woman and legitimacy status of foetus, for

~ each sex

Late foetal deaths cross-classified by age of‘
woman and total birth order

Live birth and foetal deaths

Confinements cross=classified by type of birth
and ‘status of issue (live-borti or born dead)

Marriages

Marriages by m'onth of occutrence
Marriages by place of usual residence of
groom

Marriages cross-classified by age of bride:and
age of groom

Matriages cross-classified by-previous marital
status of bride and previous matital status of
groom

Marriages cross-classified by literacy status:
(or educational attainment) of bride: and
groom :

Marriages by occupation of ‘groom
Marriages by type of marriage

Divorces

Divorces by place of occurtence:
Divorces by place of usual residence of husband



41.

42.

43.

Divorces cross-classified by age of wife and
age of husband

Divorces cross-classified by duration of mar-
riage and age of divorcees, tabulated sepa-
rately for husband and wife

Divorces: cross=classified. by. aumber of de-
pendent children and duration of marriage

45.

46.

43

Divorces cross-classified by literacy status (or
educational attainment) of divorcees .

Divorces cross-classified by occupation and
husband and occupation-of wife

Divorces cross-classified by number of pre-
vious marriages of husband and number of
previous marriages of wife



Annex IV ‘
SAMPLE TABLE OF CONTENTS FOR CIVIL REGISTRATION
FEASIBILITY STUDY

CONTENTS
Executive sammary
Preface
Current situation

A. Description of the civil registration system in place
B. Weaknesses and problem areas

Framework of the computerized system
A. Overall system concept

B. Organization and management

C. Security

D. Legislation on civil registration

Mechanics of the future system

A. General statement of solution

B. Hardware and software considerations
C. Initializing the civil registration database

Next steps

A. Master plan for the 1mplementatxon

B. Standards

C. Training

D. Riskanalysis

E. Extensions to the system(next phases)

Annexes
I.  Functional requirement definition
IL.  Civil registration legislation



Annex V
LOGICAL ENTITIES AND THEIR DATA: ITEMS:
IN THE CIVIL REGISTRATION SYSTEM
Entity Data items
Person
e PIN
Status (alive, dead, disappeared etc.)
Marital status (single, married, widowed etc.)
Sex (female or male)
Name®
Mother’s PIN
Father’s PIN
Address®

Postal code®
State code/country code

> >
SOk b % %

o0e

PIN

Date of birth

Place of birth

Date of registration:

Attendant at birth

Weight at birth

Legitimacy status

Place of usual residence of mother
Birth certificate number

P P>
* b % %

*

Death
PIN -

Date of death
Place of death
Date of registration
Cause of death
Certifier

> D>
* % % %

* Civil'registration data-item
A Vital statistics datadtem:
@ Population registration data-item-

*The structure of name and address varies all over the world; local requirements must be applied.
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Entity. Data items

* Death certificate number
Place of usual residence of deceased
Place ofmsual residence of mother

> >

Mother’s PIN

Date of foetal delivery
Place-of foetal delivery
Date of registration

Sex of foetus
Gestational-age of foetus
Legitimacy status:offoetus:

>Er PrP
% % % % % *

Wife’s PIN.

Husband’s PIN

Date of marriage:

Place of marriage

Date of registration

Type of marriage {civil, religiots-etc.)

Literacy status or-educational aftainment of ‘bride
Literacy statusoreducational attainment of groom:
Occupation of groom-
Marriage-certificate-number

* kA % % %

PEEP PRPP

*

Divorce

o Wife's PIN
Husband’s PIN
Date of divorce
Place of divorce
Date-of registration
Usualresidence of husband
Number of dependent children:
Occupation of bride
Occupation of groom:

>Err PrrD>
* % % % %

nnulment.
o Female's PIN
Male’s PIN

* %

*Civilregistrationdataitem
A:Vitalstatistics-dataitem
® Population registration data item-
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Enrity ‘ Data items

Date of annulment

Place of annulment
Date of registration
Certifying authority

* o %

Judicial separation

Female’s PIN
Male’s PIN

Date of separation
Place of separation
Date of registration
Certifying authority

% % % % %

Adoption

PIN

Date of adoption

Place of adoption

Date of registration
Adopting mother’s PIN
Adopting father’s PIN

% b % % % %

Legitimation

PIN _

Date of legitimation
Place of legitimation
Date of registration
Type of legitimacy
Issuing authority

L 2 2 B

PIN _

Date of recognition

Place of recognition

Date of registration

Reason of recognition (voluntary or compulsory)
Type of recognition (matermity or paternity)
Matemity/paternity PINs

* % % % ok b

* Civil registration data.item
A Vital statistics data item
@ Population registration-data item
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1. Are data already available
on electronic-media?

Annex VI
DECISION PROCESS FOR CHOICE OF INITIALIZATION METHOD

5, Do data exist on paper form
certificates/documents?

2. Are data
of sufficient ¢

quantity?

3. 1Sumique
Plﬂalready» 1
assigned?

AR

-1 information within

Collect all

the population

!

Manually enter the
informatiornin
teip. application

| during conversion

Assign PIN

'y

4.-Arefamily:
finks:
established?:

.

Cﬂlleﬁt fam1y
links within.

the population

T

Ma‘nﬁally-zentefihe
linksina

temp. application

Perform:
glectronic
conversion
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| ' Cofectal.
> S e | infOrmation within
the population
Manually enter the
information-in
temp. application
6. Is unique. T
PIN already
aSSigned? v o Si—
’ AssignPIN
iy
T Aty i | —
finks-

established?’

" Collectfamly
finks aithin
the-population

Manually enter the
information in
temp. application

Y =Yes
N =No



Annex VII
CASE STUDY: COMPUTERIZATION OF THE CIVIL STATUS AND VITAL
STAYTISTICS SYSTEMS OF SEYCHELLES AND THEIR INTEGRATION WITH
THE. NATIONAL POPULATION DATABASE®

1. Introduction
1.  TheCivil Status records were computerized
in 1989; subsequent to the setting up of the National
Population D"al,aﬁis; (NPDYin 1988. At the same

was-iitroduced. The latter was made compulsory

2.  Currently, two sets of records are maintained
in respect-of the Civil Status. The manual record is
maintained-i.accordance with the Civil Status Act
and the computerized record for use by the NPD.
This dual system protects source data against possi-
ble destruction, and is a double check on the source
of the:statistical data.

3.  The NPD, which:is thie: population register,
was setup using vatiables from the 1997 census un-
der speciall administrative procedares. It is
amended on a daily basis: from occurrences regis-
tered' by the Department of Civil Status and vali-
dated perjodically. thirough: national censuses and
surveys. Sifice its-inception; validation was done in
August 1994, and is cutrently being updated by
means of a population census.

4,  Administration of the NPDand the NIN was
transferred from the Management System Division
in the Ministry of Administration and Manpower to
the Department of: Civil Status in: January 1994.
The Department.of Civil Status falls under the port-
folio of the;Electoral Commissioner, who s also the
Chief Officer-of the: Department of Civil Status.

. Interface of the civil registration system
with: the vital statistics system and the
National Population Database

5.  Asuoted-above, the-three systems ate inter-
linked. They. are operated asing one database to
economically facilitate and coritrol the registration

‘Pépét@ﬁﬁl’bﬂtle‘d‘ﬁ?ﬁl-?ﬁ Ah-Shuiig; Electoral Commissioner and
Chj’;f%fgﬁﬂigemme'(:ivil Status of the'Government of Seychelles, Oc-
tober 1997;

and statistical records. The systemuses the NIN as
the main identifier. The Civil Status and NIN units
are both on-line with the NPD. In addition, the
Statistics Section of the Management Information

. System Division is also linked to the NPD for pur-
poses of producing population statistics.

6. The structure of the NPD and its uses is
shown in appendix 1.

7.  Births, deaths and changes of name with re-
gard to the requirements of the Civil Status Act are
input or flagged by the Department of Civil Status.

8.  Input for the NIN is carried out by the NIN
Office. ~

9.  The Electoral Commissioner uses the NPD
data for the annual production of the register of vot-
ers and for the review of electoral boundaries that is-
carried out every three years.

10. Movement of residents in and out of country
is flagged using data provided by the immigration
authorities.

11.  The Social Security Fund obtains data from
the NPD concerning pensioners’ qualification for
pension and the electoral area of their residence.

‘12.  TheNPD operates on alive system that is up-
dated on a daily basis. It provides up-to-date infor-
mation on occurrences to an individual.

- HI. Specification of hardware
The following hardware is employed:
AS/400 Model F10 - 8Mb940/F10
400cps Twinax Printer 4230/102
Colour Workstation 3437/CAE
PC-Support AS/400 Ver 25738/PC1
AS/400 Appl Dev Utilities 5738/PW1
AS/400 Query/4005738/QU1 |

* AS/400 RPG/4005738/RG1
AS/400 V25738/SS1

13.

49



Dell Optiplex 466tMXV' 8:Mb RAM, 320
1.2mB& 1.44 Mb ¥FDD
Tape:Backup
All users are equipped with monitor or PC, laser
printer, AS/400 NDF.

IV. Specification of software

14, The NPDemploys. its own specific software
program: designed to suit the requirements of the
Civil Status; the Statistics: Office of the Govern-
ment, the- NIN system-and the Departments of Im-
migrationi:and Social Security.

V. Scopeofthe national population database
15:  The NPDis. a live system.that records the
petsonal data of living individuals residing or work-
ing in.Seychelles: It helpstotrack the various oc-
currences: regarding the individual (birth, death,
marriage, change of name, naturalization, migra-
tion.etc.).

16.  The system is on-line. Data are broccss:d

immediately after.each occurrence. The NPD is a

common database, with information shiared among

authorized users with authotized access. As such,

the NPD isused for:

{a): Populationrecords-and estimates;

(b) Alphabetical indexes of vital statistics/civil
status;

(¢) Issuance of'national identity:cards;

(d): Compilation of social securitypension records;

(¢e) Compilation of the Electoral Register;

(f) Creation of other databases, using the NIN as
the. main-identifier;

(g) Copies of Acts of Civil Status for public use.

VI. Thenumbersystemand the generation
of data

A. GENERATION OF NATIONAL
- [DENTITY NUMBER

17.  The national identity number is generated by
the: commputer: using. the: registration: nuniber. The
aumniber: is composed of the year of tegistration,
folio-number, place of registration and sex. In the
case of expatriates working in Seychelles, a se-
quence number dis.used instead of the-folio number.
These functions are performed by the:ID Card Of-

fice; using an S/36 terminal. Thus; the NIN is;gen-
erated immediately.

- B. ADDITION-OF 8IRTH

18. When a birth:is registered at the: Departiment
of Civil-Status, the NIN is:genetated ‘and recorded
on:the bitth record. Data: entry: is-done daily: in
batch-mode (data: from:branch:-offices:of the:Civil
Status areprocessed on-a weeklybasis); Asproofdist
is printed and .checked against.the original ¢egister.
After correction: (ifany), a-final:list is printed and
verified as correct by an officer: The data.are then
uploaded into the NPD. When:the: NIN card is is-
sued, the parent.or-guardian-of the:child issequested.
to certify that.the information-on the:card iscotrect.

&

C. ADDITION-OF APPLICANT:
19.  Applicants.are categorized as.follows:
(@) Seychellois:who do-not-hold:anNIN;
(b). Foreign-born Seychellois: not registered' with
the Civil Status;
(c) Expatriates-residentin:Seychelles;
(d) Foreignersemployed in§eychelles;
(e). Seychellois:by-naturalization-or registration.

20. Separateprocedures.arefollowed foreachof
the above categories. Before processing anapplica-
tion, acheckiscarried outontheNPD to ensure that
the applicant has not. already: been: issued a card.
The application: must: be: supported by-documenta-
tion perfaining to-the status; and.identity ofthe ap-
plicant to'the satisfaction of the.processing officer.

| D. CHANGEOFNAME

21.  This canoccurin thefollowingcases:
(a). Marriage;

(b) Divorce;

(c) Adoption;

(d) Acknowledgement-of-achild;

(e) By application and gazette notification.

22. Before processing the change: of name; the
NPD:is checked to findrout whether: the:applicant
holdsan-NIN: Ifnot,the-sameprocedurg:as:for the

addition of an applicant:is followed.

E. MIGRATION: MOVEMENT"

23.  The immigration: anthorifies: maintain. their-
owndlatabase-on the: movenent of tesidents in-and:
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out-of Seychelles. The NPD is flagged daily using
these data; Validation of the data is carried out peri-
odically by-the Statistics Unit of the Management
{nformation Systems Division.

F. DEATH
24; 'When adeath is registered at the Civil Status,

adataentry form is completed. This is used as the
inputtotheNPD after verification using a proof list.

G. NATURALIZATION
25. When an expatriate is naturalized, a new
NIN: is: generated by the Civil Status. The new
number is:recorded in the person’sbirth certificate

or passport: The old cardis destroyed. The Civil

Status enters. thie new NIN and the-old NIN. The
NPDisautomatically updated. Aftera proof listis
checked, a label is:printed for the new NIN.

VII: Database maintenance

A. NATIONAL iDENTITY NUMBER GENERATION
FOR BIRTH

 26. TheNIN is generated from a nine-digit folio
number allocated when declaring birth.
Example:

990-0125-1-0-22

Sex

Place of registration
Page No. of birth r'!cgister
Yr. of birth/declaration

Code for sex:
0- Female
1-Male

Place of registration code
1 - Victoria
2:- Anse Royale
3- Praslin
4 - LaDigue :
5 - Seychellois by descent
6 - Seychellois by naturalization
7-- Expatriates
8 - Diplomats
9 - Notelsewhere classified

l L Self-check identifier No.

B. ADDING BIRTHS AND APPLICANTS
TO THE DATABASE

27. Toadd anew NIN and its relative particulars
to the database, the NIN must be: generated and
stored in the systems file. This will allow a double
check of the NIN before it is finally allocated. Vali-
dation is required of: :

(a) Duplicate NIN;
(b) All compulsory fields;
(c) - Date of birth.

C. FLAGGING OF DEPARTURES
AND ARRIVALS

28. Data collected from the Immigration Divi-
sion are used to update the migration status of an in-
dividual on the database. Access is made through
the NIN. Validation is required of:

(a) NIN existence;
(b) Present migration status;

(c) Migration date.

D. CHANGE OF NAME

29. Change of name involves the change of sur-
name and / or names of a person as a result of a legal
procedure under the Civil Status Act. The new
name overrides the present one in the database.
Both sets of names (old and new) are then stored in
a log file for future reference. Access is made by
the NIN. Validation is required of:

(a) NIN existence;
(b) All compulsory fields;
(c) Date of change.

E. DEATH

30. The program allows for the flagging of a per-
son as “dead” in the database, and stores the death
transaction in a log file for future reference. Access
is made by the NIN. Validation is required of:

(a) NIN existence;

(b) All compulsory fields;
(c) Declaration date.

F. PROOF LISTING

31. Proof lists are taken at the end of the day’s
transaction inputs. These lists are checked against
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the.source: mdput documents:for input.errors, which
are corrected immediately. Proof checks are nor-
mally carried out by a person other than the key-
board operator who did the actual posting of source
doctuments.

VIII. Databaseand transaction
screen inquiries
32. The system provides an inquiry. program on
each-update application. The revised and updated
apphcatlon corttrof ﬁle mamtenance authorized

in: Wappendlx I The main database. mqmry by the
NIN will defineif # person has the following status:

A - Inthe country

E - Not in'the country

N - Naturalized

C - Change-of name

D:- Dead

M- Has'migration movements, .
33.  Further details on a status (f present) can be
viewed by selecting “Operation” on the inquity menu.

: IX. Datafields
34. Appendix III containsthe-listof datafields.

X. Applicationform:
national identity number

35.  Appendix Il contains-a-sample:of-the appli-
cation:form for an NIN.

XI. Production of the Electoral Register
36. The NPD is the main database gsed:in the
production of the Electoral Register. Each: entry in
the NPD bears the electoraldistrict in-which the:in-
dividual resides oris registeredasavoter. The Reg-
ister is updated. annually (January) to make
changes, such as:

(@) Addition of persons:to the: Register who: at-
tain the age for registration: as: a. voter- (18
years);

(b) Amendments on: account: of change in eléc-
toral area, movement of a voter to: another
electoral area, claims and'objections, change.
of name, migration status; deaths, change of
status on account-of naturalization or-fegistra-
tion as a citizen.
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Appendix 1

STRUCTURE OF THE NATIONAL POPULATION DATABASE

~ Births
Birth certificate and
NIN produced
on system

$ocial benefits
Records
of pensioners

Change of names
Name change,
marriages etc.

Deaths
Death certificate

\ 1/

National
Population
Database

VAR

Electoral boundaries
Review of boundaries
every § years
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Migration
Records flagged as
in or out of
country

<4

Election
Registration,
production of
electoral rolls

New NIN card
Naturalization
(citizership),
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Appendix I
NATIONAL POPULATION DATABASE USER GUIDE*

Picture 1 shows the first menu which appears when you first {og on the system.

: WATIGNAL POPULATION DNIABRSE Bicture 1; Application

Control Meénu,

%elect one ot the following:

1: Flle falntenance - aemy
2: utharised fpdate functions - senu

3: tnquiries - senv

&: feports - ey
24: Sign-oft
$election or: colmmnd
)

”E-exu ELPmpf ’E-’-«mn&.f "RESCancel

R——

Thisimhe main meny. and‘four sub-menus are listed’undér it, To get access 10 systen
the four sub-menus

* To access a sub-menu, type.the number next to the menw-pame on the.command pronipt:then-bit
the ENTER key. Programs available under the chosen menu will be displayed.

¢ Toruna prograni froma ment, type the number next to the program deseription on tha command
prompt:and hit the ENTER key. .

». To step back to the previous menu press the F12 key.

File Maintenance Mer

By.choosing option &:from the Application Control meénu-the File Maifitenance ienu
'wxﬂ be dnsplayed Pncfure 2 shows thxs menu.

'm_,x"mn."f"mu EATTO GG Bicture 2: File.
- Lile faltenarce oo Mainteniarics Ménu.

Seiect one of Yhe following i

fatn Functlome

;j Md! ?‘;g"’ﬁ\d M';;[:l‘lm
: a anus

l‘ lhglsur 0 card Tssuw

16 Nalnten
S mmm\mﬂm +lle @: falntain Death €lle

8; taintain Extra bicth detail 9: Nairntain Hat fonality file
75 lhlmalri DistrictAokatlon Flle

toftal 2 Sigoté
!'f'c’%;"m 8 Hain e 4 Signot

Ll

R

‘Thlsnser de is designed to introduce the restructured NPD to its users, and to hélp establish whether the:changes that wereseuired have
been implemented; compiled by Jude Adeline, 1997.
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From the File Maintsnance menu the user has the opticn of choosing functions which
has:to deo with the mgnipulation of the main NPD files and operations. Below is a
description of whatach option/function does.

I. Check Digit Genetation:

2. Add Birth and New.Applicant :

3. Add Extra Birth Detiils

4. Register 1D card issues

. Maintain Master file:
Maintain Extra Birth details
Maintain death file

Maintain district/location file

Ll BT

Maitaia Nationality file

o

Let the user input the ID of the person and then generate
a chéck digit to create an NIN which can afterwards be
used to add that person to the NPD.
Allows the user to add any birth or applicant to

- the NPD.
If a birth has been posted this option will let the user
‘input the extra birth information for the baby.
Allow the user to register the issue of an LD card toa
person, This includes New cards, Lost cards or Changes
made 10 the persons NPD information.
Allow user to edit master file records.
Allowuser to edit extra birth details.
Allow the user to maintain death information:
Allow the user to maintain sub-district and district
informations. ,
Allow the user to maintain the Nationality and country
file.

Authorised Update Functions

Option 2 from the Application Control menu will display the Authorised Update Menu

shown in Picture 3.
{ WPORUTH ' I ' : .
"WATTONAL POPULAT I DATABASE Picture 3: Update
8 * Functions Menu

Fielect one of the following:

1: Change Naae or Surniee
2; Reglster Death.
3: Allocate cause of death

ﬂE:: Retiurn 83l feni:
‘Salectlonor cossand:
.—)'

— Ipdate Functions

4: Change NIN (n master file
S: Input Marriage details
6: Delefe PO record

A Signofs

E-Exit  Wi-Prompt  W-Rairieve RE~Canci®

As can be seen from thé-picture there are six options under this menu, belowis a
description of what eachoption-offers.

1. Change Name or Surname:

2. Register Deaths

3. Allocate cause of death

Allow the record of a change of name occured and at the
same time update the corresponding record in the master
file.

Registerdeaths and additional information and at the -
same time flags the corresponding record in the master
file if the person has an NIN. ‘
Allow the input of cause of death.
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4. Change NIN in masier file

5. InputMarriage details
6. Delete NPD record

Inguiries

Picture 4 shows the:Inquiry-menu which is accessed by choosmgﬂptxon 3 fromthe |
main menu. i

[GE=Exit 'E-Pro-pf T rReirieve

Allow the change of aft NIN in thie master-file4f the NIN
is wrong or-if a person tids hiad 1 change-of NIN:

Allow the.input ofmarriage inforfation.

‘This option has been-included 10 allow-the deletion of 2
record which for a reason or-anothéris not fieeded inthe
master file. Ofily certainuser will bé able.to use this -
optien.

W Sisam— weear———————— ——
TIONAL “POPULATION DATABASE -

select ' ol.lowi

1: Inquire by -New HIN and'01d RIN

$: Ioquirs -gv-Changw of Hasss

{ 5t Inqutice on Dedath and cause of death:

[EE 1 Go to Naln fenws 28; Signoff
command”

Beliction e
P |

2: Search by Naae and Surnane
4: Grovst.on Changs of Nases
€: Marrlage Register Inquiry

EE~Cancel

L

The optxcms under tlus menu are used for on-screen inquiries on certain NPD
information or files. These are described below.

1

b

Tniquity by New and Old NIN

Searchby Name gnd Surname =

' Induire on Change of Names

Browse on Change of Names

. Inquitg on Dicath and Cause of Death. i

Marriage Register Inquiry

This optionis used todisplay the information about A
person as itisin the masterfile.Both the present NIN or-
thie old NIN of that persont can be-used 10 obtdin these
information.

This is basically a browse screen where e¢ightéen récords
are displayed at.a timg and the gsercan nsé the name:
surname or NIN of a person to position to a-desired"
record,

Also a browse prograniy displaying fwélve recordsata:
time showing the change of nmes. Thisoption will runa
version designed for earlier svorkstation screens which-
are only able to display-80 by 24 ¢olumns.

This is the same as gption: I except that is Eas been:
design for later workStation screefis-with the abilityof
displaying 132 by-80columis,

Alsa a browse program 16 iriquire ot deaths and canses of°
death.

A browse program to inguire on marriage information.
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Reports

O'p}ionr 4'from the main-menu will display the Reports menu which will give the-user a
variety-of printable reports. Picture § shows the Report menu.

“—lmﬁl}é ; e

TIONC

1: Preinf Blirth List
"9; Print National ity drst
73 Brint Master Register excl desths

24 STon-0ff
Selection or ctamnd
i)

M

§: Print selectid ¥icords f6a Master file  §: Print Haster Register

8/87/97

TION DATABASE Ricture §: Report

\Jenu

2: Print District list
¢ Print Sub-Olstrict list

8: Uewkly Death Report

F12; Naim Nemu

bt (erromet T e Rrtrieve  WEeCancel

i

The-options are.déscﬁbeﬁ,ﬁetcw,

1. Print Birth List

2. Print District List

3. Print Natonality List

4. Priny Sub:Disirictlist
5. PrintSefeeted records:

Print Master Régister

Print Master-Reg. excl. Dcaths
Weekly DeatfiReport

o8 ~1 O

Gives the user the option of inputing a range of date for
which births in this range are printed.

Print a list of available district codes and their
description.

Print a list of oountry codes, the country description and
the nationality description.

Print a list of subdistrict, their corresponding district and
the description.

Gives the user an option of month and date.and generate
areport of records from the master file whose: birth date
is.in-that range.

Print the whole NPD master file.

Print NPD master file excluding person ﬂagged as dead.
Print a weekly report of death information.

NOTE ; I hiope thisshort gui'dc will nelp you to get a start on the NPD and please don't hesitate to
make any: suggestion and ask questions. )




‘Appendix ITI

 LIST OF DATA FIELDS IN THE NATIONAL POPULATION'DATABASE:

Main database file
National identity number
Surname

Other names

Surname:at birth

Date of birth

Nationality
Mother’s maiden surname
Mother’s name

OIININ

NIN procurement type.
Status.1 (in/out of the country)
Status-2 (name change)
Status 3 (naturalized).
Status 4 (death):

Status 5 {migration movetnent)

General remarks

Migration file

National identity number
Type-of movement
Movement date:
Sequence number

Last movement date
General remarks
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Change of name file
Nationalidentity-number:
Previous surhame-
Previous other namies.
New surname.

New othernames:
Change date

Sequence number
Official gazette No.
Reason for change:

Death file

National identity number
Registration number:
Place of registration
Place ofdeath
Cause of death.
Declaration of date:
Generalitemmarks:



Appendix IV A
SEYCHELLES NATIONAL IDENTITY CARD
 (S.5. Act 10/95)

PLEASE:WRITE-AN PRINTED FORMAT. DATE SERIAL No.

L' Present:Sutname:

2 Other Names:

3 Maiden:Surname:

4. Date of Birth: /__ 119 Sex: District: _
5 Place-of Birth Registration Nationality L
6 Mother's: Maidem-Surname: o

7 Mother’s First Name:
8. Date Arrived'in Seychelles: /_1'9__ (IF APPLICABLE)

9: ay Residentiat Address: o

b). Emiployment Address:

10 Telephone Number:

Signature of Applicant:

NN S T O O N SO I D
status;

Rermarks:
Collection:Date: b9 Registration Officer

Application Check by: ' I.D. Card Check by:

nenwo L L T D

Delivered 10:

Mr/Mrs/Miss -
SIGNATURE DATE: I__N9___

RENEWAL APPLICATION FEEPAID: R_______ Cr. No. DATE: I_N9__
NOTE: t 9() STATEPERMANENT RFSIDENCE.
2. Application fornew NIN must be-supported by Birth certificate, passport, GOP; certificate of registration
orvafuralisition; residence perauit as may be requested by-the Registration officer.
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Annex VIII
CASE STUDY: COMPUTERIZATION DF THE
CIVIL REGISTRATION'SYSTEM IN SCOTLAND?

I; General Register Office
for Scotland

A. DUTIES AND RESPONSIBILITIES

1.  TheGeneral Register Office for Scotland ad-
ministers. the: registration of such events as births,
deaths; marriages, divorces. and. adoptions, and is
teSpthlbIe for the statutes relating to the formali-
ties of marriage and conduct of civil marriage. The
Office takes: the: decennial census: of Scotland’s

population, and prepares and publishes demo-

graphic and. other statistics for central and local

government, for medical research and for the
private secior. Italsomakes available to custom-
ers public records gbout individuals, and main-

tains. for-the Scottish-Office the National Health
Service Central Register. The Office is headed

by the Registrar General for Scotland, James
Meldrum.

2.  TheRegistrar General has-astatutory duty.to
reporteach-yearon various statistical matters. This
annual report:is then laid before: Parliament by the

Secretaryof State for-Scotland. Itcontains detailed

tables on.births, deaths (including information on

cause-of death), marriages, divorces-and population

estimates. The annual teportis:supplemented by
a: short: vital events teturn, which the Office pub-
lishes-every fourweeks. Inaddition-tothe range
of standard statistics (including Scottish census sta-
tistics):available, the General Register Office pro-
duces-other statistical outputto-order.

B. REGISTRATION
1. General

3. Scotland: is: an integral part of the: United'

Klngdomﬂf(}rem Britain-and Northern Irefand. Its
history: is reflected:in the fact thatit has-its own

legal system, separate from those: of England and’

e

L
~_ *Paper contributed by David B, L. Brownlee, General Register Of-
fice for Scotland, Nove YD %9'1

Wales, and of Northern{reland; Civil registrationds
therefore governed by differentActsof Parliament.

4.  Scotland’s population: in: {993: was: dpproxi-
mately 5.1 million-persons. Inthatyeat, some 360
registration  districts registered.  approximately

161,000 events (63,000 births; 64;000 deaths and
33,000 marriages).

2. Legisiation:
5.  The main laws relating to: tegistration and
marriage are:

(@) Registration of Birtlis, Deaths and Matriages.
(Scotland):Act. 1965;

(b) Marriage (Scotland).Act 1977

6.  Under the 1965 Act, the: televant: United
Kingdom Govemment Minister appoints 4: Regis-
trar General, who: has. statutory: authority: fo: pte-
scribe forms and to setfees, subject4o:the approval
of the United Kingdom: Parliament. He:also has
authority to give instructions and ditections4o reg-
istrars-on the exercise of their-functions.

3. Organization
7. Responsibility: for the-operation.of civil eg-
istration is:divided between the: Registrar General

and 32 local councils, who-employ: a total-of" 360:
registrars in:{ocal offices.

8.  The Registrar General'employs (hree exam-
iners, who-inspect the work:of the:registrars: The

control of"registration is: adniinistrative; not: judi-

cial. A member-of the public whoisunhappy with
a decision.of the RegistrarGeneral can, intheory,

ap eal to-a court, or cammake a complaint, via

{ember: of Parliament; to: the Parliamentary
Commxssmner for Administration:(the: Ombuds-
man),

4, Registers

9. Re;nsmmmntmmad@resgﬂg egistersof'
births, stillbirths, deaths and sharriages. They also:
conduct all civil marriages, Allbirths, stillbirths,
deaths.and marriages (bothcivil.and religious).oc-
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curringsin-Scotland must berecorded in these regis-
ters. Copiesof theregisters aretield centrally by the
Registrar General,

10.  The Registrar General maintains registers of
adoptions and divorces notified to fiim by Scottish
courts: Where a.court miakes an adoption order, the
Registrar General annotates thie entry-inthe register
of birtlis; as well as making a separate entry in the
adoption register. The information necessary to
linkthe two entries is kept confidenfial. Where a court
makes adivorce order; theentry inthe registerof mar-
riages is annotated o-show the matriage is ended.

14. Theitemsincluded in the mainregisters are:

(a) Birth: forenames and-surname, sex, date and
time: of* birth, place of birth, mother’s fore-
names and surmame; mother’s maiden sur-
name, tother’s usmal residence, father’s fore-

names and surnamse, father’s occupation, date.

- and place of ‘parents’ marriage, signature of in-
formant; date of registration, signature of regis-

(b). Death: forenames and surname; sex, occupa- -

tion, marital status, date of birth; age; time,
date andplace-of death, cause of death, usual
residence; forenames, surname and occupa-
tion of spouses, forenames, surname and oc-
cupation of father, forenames; surname and
maiden surname of mother, sighature of in-
formant; date of registration, signature of reg-
istrat; :

(c) Marriage: forenames and surname, sex, occu-
pation, matital stafus, date of birth, place of
birth, usual residence, forenames, surhame
and occupation of father, forenames, sur-
name and maiden surnare of mother (above
details for each of the two:parties to the mar-
riage); name of person solemnizing the mar-
tiage, name and address of each of two wit-
niesses, date-of registration, signature of regis-
trar.

12. Thegeneral rule is that once made a register

entry remains unchanged. However; the Registrar

General maintaing. a-register of corrections etc. in

which-amendmentstothe other registers can be en-

tered. Somie.changes are possible:

(@) Anerrorof fact in any register entry may be
corrected; '

(b): Birth entry. where the parents subsequently
marry:may:be cancelled and replaced;

(c) Marriageentry may be cancelled if a court de-
claresthe marriage was void.

13.  There are some cases in which an entry is
made in the register of corrections and a marginal
note beside the original entry gives a reference to
this, including cases in which:

(a) A court has made an order of parentage;

(b) The subject of the entry has changed his or her
name;

(c) Further information about a death has become
available.

5. Documents issued from the registers

14.  There is a statutory requirement for various
officials to be notified of certain events (e.g., births
to local public health authorities, deaths to local tax
authorities). Otherwise, information is given by
way of official extracts. In most-but not all cases,
the extract reproduces the information in the regis-
ter as amended by any entry in the register of cor-
rections. Except in'the.case of stillbirths:(for which.
the permission of the:Registrar General is required),
anyone may purchase an.extract.on:payment of the
relevant fee. Extracts from the registers are: ac-
cepted in courts as evidence of the events to which-
they relate.

6. Consultation of registers

15.  Any member of the public, on payment of a
fee, has a statutory right of access to-the indexes to
the registers (now held on computer) and, on pay-
ment of a further fee, can buy an extract of an entry
in the registers. Members of the public paying for
access to the indexes to the registers are generally
also allowed, by an administrative decision of the
Registrar General, to inspect the registers.

IL  Collection and retention of
vital events in Scotland

A. LoOCAL REGISTRATION OFFICE
COMPUTERIZATION PROJECT

1. Inmtroduction

16.  The project-commenced in September 1988.
It was possible to draw on the experience of col-
leagues in England and Wales who had just com-
pleted a pilot project to.computerize the system of
birth and death registration at.an office in England.
However, the differences between the Scottish reg-
istration system and that used in England and Wales
made it necessary to produce a fresh design.
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2. Technology used

17.  [BM-compatible: personal computers using a
text-based: user interface and [BM Quietwriter
printers were:chosen. Offices with. more than one
tegistration-point have their computers networked
together, using either Novell: Netware or LAN
Manager. The software is written in CA-
Clipper==originally-a compilerfor the:dBase3 data-
base programming language but.now, in version 5,
greatly-extended. A-number of third-party-products
for- the Clipper programming environment were
also used.

3. Develypment mettiod

18: There was aineatby local-registration office
which: served: as a: frial site: Most: of’ the initial
analysis: work was based on the registration prac-
tices andprocedures-operating at this office. Other
registration-offices were visited#o.see how offices
of-different. size- ap Fmachediﬂtheir work. A Novell
nerwork: was installed: in: the: head office at New
Register. House, Edinburgh; with an identical net-
work.installed at.the local office trial site.

B:. THE SCOTTISH REGISTRATION
SOFTWARE. SYSTEM

{9: Assummary of bow the Scottish.Registration
Software system works is set out-below.

20: The draft cegistration entry, along with all
supporting statistical information;, is assembled on
a screen:that can-be seen and:checked by both the
informant and the registrar. The register entry is
printed, and. if’ necessary: reprinted until correct.
The informant:signs the register page and a textual
copy of his-orher signature is-entered into the com-
puter, aftec-which:the electronic record of the regis-
ter page. the statistical information and the
appropriate index-entries-are created. Copies of the
register page: (extractsy.can-then be printed and is-
sued to the nformant.

21.  In the case: of death registrations, the infor-
mationshown ofithe-medical certificateds copied to
the-database-asmncoded text;

22, Corrections: that can be made: by, the local
registrar-shortlyafteraneventis registered result-in
a-leancopy-of the register-entry being kept in.the
computetized system, along with thedateof correc-
tion. This: enables. certificates: to- be: printed di-
rectly. from: the: computer- system. The paper
register enfiy: i ananually amended in the same
way-asbefore computerization. Amendmentsto be

made morethanaweek-afterregistration require the
authority of the Registrar General; and are made
through the-Register of Corrections:Etc., which is
a separate paper-tegister. In-computerized offices,
references to entries. in the Register-of Corrections
Etc. are-added to the computerfegisterentry.as well
as to the otiginal paper register; at present, certifi-
cates from-entries that are subject to that: Register
are not-allowed o be printed throughi the computer
System.‘ ‘

23.  Statistical information:collected: at the: time:
of registration is stored in a: separate computer-file
from the registerentry. Afteraneventistegistered,
the registrar prints out.a computergenerated “form.
of particulars™ that: includes: statistical’ as: wgll as:
registergagef information. Thatdocumentiganalo-
gous tothedraft entry nsed innon-computetized of-
fices, and:is: forwarded on a weekly: basis: to the
General Register Office for-use in compiling na-
tional statistics and:the national index: to the: statu-
tory registers.

24.  As eventsare registered; individualrepistra-
tion offices- slowly build-up. a database. of register:
entries and their indexes. Computerized local of-
fices-can issuecertificates atany fimeafter repistra-
tion forevents that-were registered at:theit.office.

C. MAIN BENEFITS OF THE SCOTTISH
REGISTRATION SOFTWARE SYSTEM:

25. Among the benefits-of the Scottish-Registra-

tion Software:system.ate:

(a) Fewererrors: the informant watches thednfor-
mation being assembled;

(b) The registration process is:quicker: the:in-
formant carely has to returndater;

(c) Anup-to-date index is available;

(d). Local offices have on-line: access to-the na-
tional index tothe registers;

(e) Registrarshave fewerrepetitivetyping duties,
and. can concentrate on providing a: high-

~ quality: service to-the-public.

D; PROBLEMSENCOUNTERED:-AND:
SOLUTIONS-.CHOSEN:

26. The preprinted register entries. and-extracts
were redesigned’ for computer: printing. Subse-
quently; in frials.at the pilot site; it was.discovered
that thetolerances between different identical print-
ers could be sighificant €or: closely: spaced. text.
Later, there were:more significant-alignment.diffi-
culties when the: preprinted forms: were reprinted.
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The solution chosen: was fo-design-a version of the
Scottish: Registration: Software that-uses a Hewlert
Packard Laserjet [IIP-printerto ptint the outlines of

register: pages and certificates at the same time as

the:textial content.

27. It was fortunate to have: an enthusiastic local
registrationroffice in Edinburgh as a pilot site: itis very
importantto.dnvolve the users fully; otherwise the reg-
istration software is unlikely to meet all their needs.

28. The significant changes. brought about by
computerization require careful attention to train-
ing.and:support. A General Register Office devel-
opment: team: trains the staff of the first
computerized office in each area/region/local
authority on:their premises. This tests the equip-
ment it addition to training the staff. The Office
has also:produced an.extensive user-manual.

E. OQPPORTUNITIES £OR THE FUTURE

29. Insmalling computer equipment in registra-
tion offices-allows:staff to use it for-other-purposes.
Most local offices: are using word-processing
software, and some have spreadsheets for ordinary
office adiministration uses: In many dual-purpose
offices (i¢., offices where other functions in addi-
tion to-civil registration are-carried out), equipment
is going-to be used. for other administrative: tasks.
Some-local government authorifies are likely to link
their offices: with-each-other as part of wider proj-
ects to provide-electronic mail.

30.  Also-under development is a.computer sys-
temfor the examiners—the General Register Office
officials who:inspect-the. work of local registration
offices. Thissoftware provides them withfacilities
to-view and amend entries.in the computerized sys-
tem at-the local office-they are visiting. It also in-
cludes the abjlity to view and amend the supporting
statistical'information.

F. GENERALREGISTER OFFICE VITAL EVENTS
AND ELECTRONIC REGISTER :

1. Background

31.  The General Register Office Vital Events
and Electronic Register project was initiated in Feb-
ruary 1992, as-a.consequence of the recommenda-
tions of an: information systems. strategy study
report on registration and vital statistics prepared by
Office staff' and published. in October '19‘50»; The
project covered development.of systems-and proce-

dures thatwould chanige the way that business - was-

conducted in the three key areas which:maintained
and used registration and vital events-information:

(a) Local registration offices: for the. initial col-

lection of the information: and its ongoing
' maintenance; S
(b) Vital events branch: for the reception of the in-
formation, its coding and validation, and the
- production of analyses and tabular output;
(¢) Registration branch: for the ongoing mainte-
nance of the information and its use for regis-
tration purposes. ’

.- 2. System-introduction

32.  The first major system to come from the proj-
ect was the cumulative analysis database of all vital
events from 1974 to the present. This enabled the
General Register Office statisticians to produce
time-series statistics from their desktops. The sec-
ond major system was introduced in January 1996,
when all events were registered in the new format,
and were coded and edited on-line (including auto-
matic cause of death coding to ICD9 standard) in
the vital events branch. :

3. Current position

33.  The initial aim-—to integrate the registration
and vital events (i.e., records and statistical) re-
quirements within a single system held on one data-
base-—had to be abandoned some months into live
running because it was found that the diverse re-
quirements and differing: timescales for statistical
processing and civil registration were not sustain-
able in a single system. A dual system is now in op-
eration, whereby a direct copy of the information
held in computerized local offices is held on a regis-
tration information database, meeting the require-
ments of the registration.branch; A trimmed-down

. version of the original database, containing only the

information required for the production of statistics
and other record-based output, is available for the
vital events branch.

-G. DESCRIPTION:OF THE CURRENT VITAL
EVENTS:SYSTEM

34. The purpose of the vital events system is to
process the data received from local registration of-
fices into an acceptable format for the production of
statistical reports, for customer enquiries and for
the long-term retention (and accessibility) of the
data.

35. There are two methods by which vital events
can be recorded at the local registration office; the
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traditional manual completion of forms of particu-
lars, or-electionically via a.PC. Since the introduc-
tion of the computerized system, over the past few
years.the numberof manual registrations has stead-
ily decreased and now-accounts for less:than 20 per
cent-of all recorded events.

36. Records are forwarded weekly from local
registration. offices, either on floppy disk (from
computerized offices) or.on paper-forms of particu-
lars. Information received onfloppy disk is loaded
ontothe:registration information database to create
the central electronic tegister. Extracts of the rele-
vantinformationforvital eventsare then forwarded

tothe vital.events database, where they are merged.

with: the information keyed in from the manual
. forms. Oncecleaned, theyare:azailable for the pro-
diction of ‘statistics.

H. OVERVIEW
37.  Broadly speaking; the system has three mam
phases, as-described below.

1. Dataload

38.  Thisphaseaccepts thedatafrom Tocal offices
viathe registration branch, carries outinitial vetting
(on the data captite database) and loads the data
onto. the main processing database, known as the
“Volatile”. This{snndertaken via:a PC, which has
adisk loaderattached so that several disks can be
processed without manual intervention (this PC
is also-nsed for the production of the weekly: out-
put.)

39:  Oncethedataareioaded, thereis some initial

vetting done, and a record reconciliation is also car-

riedout: Theitems.checked for-atthisstage are:

(8): Invalid record-keys: niot allowed on the vital
eventsdatabase;

(b) Daplicate entries: based-on:the record key;
these are notallowed on the vital events

© Mzss*ing entries: can be genuine, where a reg-
istrar has: missed: an: enitry; or can be by er-
ror-—allimust be investigated,

2. Codingandediting:

40. Thisprocess.prepares the-data for transfer to
the-main-long-term storage database, known as the
“Historical”.

-working has proved useful for: recovery

record is

41. Oncethe dataareloaded onto the vitalgvents
database, they are available for database: staff: £o-
carry out the coding and.editing processes, Al-
though the system is Windows-based, which-allows
the operators a good deal of flexibility in process-
ing, anunderlying system of batch controlhas been
implemented. This mixture of interactiveand batch

nostic purposes; for allocatirig workand forsigning
off blocks of records fo meet particular-deadlines.

42. ‘Theamountof wor.kst@qt};,r@d,\tqénsut@rthatﬁ
“clean”, i.e., that allthe televantiinfor
mation has been:correctly tecorded and collected,
varies fromevent toevent. Thebirth applicationre-
quires the operator to work: with: four sgparate
screens of information, whereas:to verify.a death

_event requires 11 separate screens of mformahoﬂ

3. Production ofomput

43.  OQutputi fgroduced either-as-tables-of ‘statis-
tics oraas files of individual recordsto meetpatticu-
lar customer requirements. The:actual aniount. of”

output varies from year to. year; but is dpproxi-
mately: as follows, per:year:
Tables:  Record-based:
Weekly — -0
Quarterly 6 23
Mid-year 24 -
Provisional anriual 6 —
Antiual’ | 0.
This summary does not includé individual customer

requests which:are, on the whole, metby- usingone
or a combifiation of the standard reporting. tools.
used by the General Register Office==Quanvert;
GQL, SPSS or Excel.

44.  Output is of two.distinct qualities=provi-
sional and final: Provisional: output is. issued
throughout the felevant processing year:on the un-

derstanding thiat it is subject to chiange. Only when:

all outstanding queties encountered in the coding
"and editing phase. have been:cleated -are: the data:

considered as final. At-this. pomt the records are
transferred to the historical analysis database, with
geogtaphical information: relating to-the-event:be-
ing added; e:g.,. council area; parliamentary con-
stituericy; health board area etc, These tecordsiare:
now frozen, with no further: amendments: beitig
added. Thisensures.consistency:in the: pﬁduct"ﬁn

. of information: from: thesc re*cardm Itis: frbm this:



base-thatthe statistics forthe annual report and an-
nual record-based output are produced.

. TECHNICAL SUMMARY

45.  Thewvitaleventsdatabaseisa CA-Jigres rela-
- tional database tield on-a Sequenr Unix server, ac-
cessed wsing TCP/IPover a Novetl tietwork from a
W‘ndows PC platform:

~ The main: processmg environment was cre-

ated using the: Open Road' package supplied by -

Compurer Associates. Statistical output is gener-
ated using gither the: SAS: package. or-ReportWriter.

Cause of death-coding is accomplished as part of
the coding: and editing phase; using the Automatic -

Cause of Death software: supplied by the National
Center for: Health: Statistics, North Carolina, A
complete list of the developmeﬁt and reporting
tools.is as follows

nggjlgpmmb Daa Coding Production
toot load: '~ andediting = of output

OpenRoad ) S S -

SAS A 4

' SQL X X X

ReportWriter X

Cobol X

Ce+ X :

Visual Basic : X

GQL X

ACOD X

GB Address: - X =

Unix / X X

Quanvert: X

III. Indexes onthe Internet

A, BACKGROUND

47. The General Register Office has signed a

contract with a third-party supplier to undertake a

joint venture whereby computerized index data cur-

rently stored by the Office: at New Register House
will be made accessible:via the Internet.

48, Fromearly 1998; afully searchable: mdex of
Scottish birth: and marriage records. from 1553 to
1897, deaths from 1853 to 1897-and census records
- for 1881:t0: {891 will’besplaced on the World Wide
Web, with: “pay=per-view” access. The index,
Wthh comams over 30. milhon fiames, is currently

_—

in some focal: regxstranon offices throughout Scot-

land. Itisone of the:'world’s largest databases of ge-

nealogical information. It will be one of the largest

information resources:to-be placed on the Web, and
~ apioneering electronic commercial application.

49. An index to deaths before 1855 is not yet
available in machine-readable form. Public access
‘via the Internet will only be allowed to records that
are over 100 years oId

B. CHARGING FOR THE SERVICE

50. Visitors to New Register House currently
have to pay a fee to visitthe searchrooms (currently
£17). This allows anlimmited access to the computer
index, and allows users to view the microfilm and
microfiche records(statutory registers, open census
records and old parish records).

51. To view the indéx-data on the Web, it was nec-
- essary to define a fee structure that was fair to the
searcher and was of the same order of cost as the New
Register House fees but did not allow unlimited ac-
cess to the indexes. 1f'the Web fee allowed unlimited
access, there was a real risk that some customers
would download index-data in bulk; this had to be pre-
vented. The scheme adopted will require users to pre-
pay, by credit card, a standard access fee that allows
~ access to a limited amount of data. A fair method for
. limiting the amount of data has been specified, given
that customers searching common surnames will in-
evitably retrieve more names than those searching the
less common ones. The fact that a customer might
~wish to log on, do some searching, log off, then log on
again, or that the connection might be lost in the mid-
dle of a retrieval, was also taken into consideration.
The maximum duration for the validity of the standard.
“access fee is 24 hours.  This gets round any problems
caused by loss of connection during a search. Cus-
tomers should not be able to complain that they paid
their money but could not retrieve data.

'C. ORDERING EXTRACTS
52.  If the customer wishes to order an extract of a
register entry, this can be done on-line, again by
making a credit card payment. The system auto-
matically transfers the request to the General Regis-
ter Office to fulfil the order and mail the certificate
to the customer.

'D. TECHNICAL ASPECTS

53. The Web server, holding the database and
the application software, will be an IBM RS/6000
43P Model 140, with an initial configuration 64
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mbyte of RAM; 2:1 GB:systen-HDD and 2 x 4.5
GBHDD:for the: database. (there-are over 3 GB of
“raw? data); and tunning-under AIX. The database
management:system will be DB2.

54. The server will be installed in New Register
House alongside the General Register Office
AS7400:machine; onwhich thein-house index data-
bases currenitly-reside. The Web serverwill be con-
rected via: leased line (initially 64kbits/s) to the
IBM:Global Network, via-a.PC front-end contain-
ing a-software firewall (to-€nsure protection of the
General: Register Office data and of the back-end
credit card anthorization subsystem).

§5:  Credit card details will be transferred from
the customer’s Web browser in encrypted form us-
ing SSL. Authorization willbeeffected in real time,
using the APACS 30 protocol and a dial-up link to
the: acquiring bank. Typically, authorization time
should be:about-5:10 6:seconds. ,

E. ELECTRONIC COMMERCERAMIFICATIONS
56.  The application will be-one.of the-world’s first:
“pay-per-view” database applications on the Web.
The system deals with the completeransaction:

(a) Secure pay-to-view chargingumechanism; se-
cure transfer: of credit card details fo-server
and secure link to-acquiringbank forreal-time
authorization;

(b) Web-form-based electfonic data: interchange:
packaged seamilessly intotheapplication, with:
standardized. interface for credit card details,
database search-criteria, and order details for
itemns for “off¥line” delivery;

(c) Controlled access to: the: dafa: to- avoid bulk

~downloading attempts;

(d) Mechanism ¢o:ensure that user-cannot ¢laim.
“datanot received”;

(e) Accounting system- to- allocate: revenues be-
tween the service providerand the data owner.
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