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Abbreviations
BD4H

Bloomberg Philanthropies Data for Health Initiative

COD

cause of death

CRVS

civil registration and vital statistics

EA

enterprise architecture

LMICs

low and middle-income countries

UN

United Nations

WHO

World Health Organization

Key terms
The set of activities and tasks that logically group together to accomplish a goal or produce
something of value for the benefit of the organisation, stakeholder, or customer.

Enterprise:

An organisational unit, organisation, or collection of organisations that share a set of common
goals and collaborate to provide specific products or services to customers/users.

Enterprise architecture:

A methodology that provides a conceptual blueprint of the structure and operation of a
system. The aim of enterprise architecture is to determine how an organisation can most
effectively achieve its current and future objectives.

Process mapping and
modelling:

One of the tools used in enterprise architecture to describe and analyse the processes and
work flows of a system.

Best-practice and advocacy

Business process:
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Key points
■■ Civil registration involves the legal notification and recording of individual vital events, including births and deaths, by
government. Vital statistics are then generated by countries from aggregated birth and death registration data. These
data are crucial for population health policy and planning purposes.
■■ Civil registration and vital statistics (CRVS) systems share a common purpose but differ in each country in terms of
their organisation, implementation, processes, scale, partners and capacities.
■■ CRVS systems are highly complex.
■■ Almost all CRVS systems in low and middle-income countries are failing to achieve adequate levels of completeness
and quality despite attempts to improve system flaws.
■■ The tools of enterprise architecture can help countries and their technical partners assess whether CRVS system goals
and objectives are aligned with current country operations – as well as explore what a country’s desired CRVS system
might look like.
■■ Process maps can meaningfully capture the complexity in CRVS systems, including key stakeholders and activities, as
well as identifying system bottlenecks.
■■ Process mapping examines system, management and support processes of four core CRVS processes, which are
processes for the declaration, notification and registration of births in the community and health facilities, and deaths in
the community and health facilities.
■■ The process mapping and modelling exercise, for each of the above, should occur in four phases: preparation, description, analysis, and improvement.
■■ Often, CRVS processes must be re-engineered to fulfil the objectives of the system, to improve efficiency and to provide better services to users.
■■ Although CRVS system processes vary, the process maps that are developed can be systematically analysed using the
‘Ten CRVS Milestones’ framework.
■■ The cycle of describing and analysing the current processes, and proposing a future design, is an approach that must
be implemented routinely in complex systems such as CRVS systems.

Best-practice and advocacy
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Understanding CRVS systems: The importance of process
mapping
This CRVS best-practice and advocacy paper introduces the concept of enterprise architecture, specifically focussing on its
process mapping methodology: an extremely useful tool to understand civil registration and vital statistics (CRVS) systems
and strengthen their design. This paper will also explain the four phases involved in process mapping a CRVS system, and
highlight how the Bloomberg Data for Health Initiative is using process mapping as part of its activities.
■■ What are civil registration and vital statistics (CRVS) systems?
■■ Why are so many CRVS systems failing?
■■ CRVS systems strengthening – what is enterprise architecture?
■■ Why is process mapping and modelling important for CRVS systems strengthening?
■■ What are the four core CRVS system processes?
■■ What are the four phases in process mapping?
■■ Experiences from the Bloomberg Philanthropies Data for Health Initiative
■■ Summary

Civil registration and vital statistics systems
Civil registration involves
the legal notification and
recording of vital events

Civil registration is a process where major vital events occurring in a population are officially
recorded. It is defined as the continuous, permanent, compulsory and universal recording of
the occurrence and characteristics of vital events in a population, in accordance with the legal
requirements of the country.1 The goal of civil registration is to record all vital events in a
country as they occur. Vital events covered in a CRVS system include:
■■ Events that occur at the level of individuals – live birth, death and foetal death
■■ Events that relate to family and civil status – marriage, registered partnership,
separation, divorce, legal dissolution of registered partnership and annulment of
marriage
■■ Events that relate to descendants – adoption, legitimation and recognition (Figure 1).

Best-practice and advocacy

According to the World Health Organization (WHO), ‘A well-functioning CRVS system
registers all births and deaths, issues birth and death certificates, and compiles and
disseminates vital statistics, including cause of death information. It may also record
marriages and divorces’.2

6

The office of the civil registrar maintains the records and registers that contain information
about vital events, and issues legal certificates on demand to entitled claimants. This legal
documentation can be used by people to support claims of nationality, identity, civil status
and family relationships.

1
2

United Nations Department of Economic and Social Affairs (Statistical Division). Principles and recommendations for a
vital statistics system, Revision 3. New York, USA: UNSD; 2014. Available at: unstats.un.org/unsd/demographic/standmeth/
principles/M19Rev3en.pdf
World Health Organization. Health statistics and information systems: Civil registration and vital statistics (CRVS). Available at:
who.int/healthinfo/civil_registration/en/
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Figure 1 Elements of a CRVS system
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Source: Adapted from United Nations Department of Economic and Social Affairs (Statistical Division).
Principles and Recommendations for a Vital Statistics System, Revision 3. New York, USA: UNSD; 2014.

Vital statistics are
generated from civil
registration data and
used in policy and
planning

In addition to this legal function, the information collected through the civil registration
system is aggregated, analysed and disseminated in the form of vital statistics of the
population. Vital statistics include:
■■ numbers and rates of births
■■ key characteristics of births, such as births by sex, location and maternal age
■■ numbers and rates of deaths, and
■■ deaths by key characteristics such as age, sex, location and cause of death (COD).
Even though all CRVS systems have the same purpose, each country’s CRVS system has
moved along different paths. Countries differ in their CRVS organisation, implementation,
processes, scale, partners and capacities. To complicate matters further, all CRVS systems
are part of a country’s larger political, economic, social, health and information systems. For
example, CRVS systems nest within broader system landscapes concerned with governance,
security, identity, planning, resource allocation and so on.

Best-practice and advocacy

Understanding CRVS systems: The importance of process mapping | Version 0418-02

7

Why are so many CRVS systems failing?
CRVS systems are highly
complex and technically
challenging

Almost all CRVS systems in low and middle-income countries (LMICs) are failing to achieve
adequate levels of completeness and quality despite government attempts to apply standard
methods proven to work well in high-income nations.3 This suggests that LMICs may be
facing additional or different kinds of systemic challenges, rather than just technical issues.
To date, most attempts to improve CRVS systems have been reductionist, ad hoc, and aimed
at technical faults rather than system change. Consequently, CRVS strengthening efforts
have been slow to achieve results. System strengthening has the potential to efficiently
and cost-effectively achieve high-leverage tipping points that could rapidly improve overall
performance of CRVS.4

CRVS systems strengthening – what is enterprise
architecture?

The tools of EA can
help countries assess
whether CRVS systems’
goals and objectives
are aligned with current
activities

Enterprise architecture (EA) is a methodology that provides a framework to describe the
‘fundamental concepts or properties of a system in its environment embodied in its elements,
relationships, and in the principles of its design and evolution’.5 It provides a conceptual
blueprint of the structure and operation of a system. EA bridges the vision and objectives of a
system (for example, to produce timely and accurate vital statistics for births and deaths) with
its operating model (system processes, information flows and technology).
EA can help countries and their technical partners to assess whether CRVS systems goals
and objectives are aligned with current country operations. When applied to analyse health
information systems, especially those in LMICs, EA methodology can strengthen CRVS
systems design.

Why is process mapping and modelling important for CRVS systems
strengthening?
Process mapping and modelling is one of the tools used in EA to describe and analyse the
business architecture of a system. It is a systematic approach to understand, analyse and
optimise processes within complex adaptive systems in order to achieve intended system
goals. A process is a set of activities and tasks that logically group together to accomplish a
goal or produce something of value for the benefit of the system and its stakeholders.6

Best-practice and advocacy

A process map is a visual snapshot of an end-to-end description of the activities, stakeholders
and requirements of a process. Process maps can capture complexity and meaningfully
display the multiple interactions (or lack of them) among different stakeholders in the CRVS
system (Figure 2).

8

3
4
5
6

AbouZahr C, de Savigny D, Mikkelsen L, et al. Civil registration and vital statistics: progress in the data revolution for counting
and accountability. The Lancet 2015; 386:1373–1385.
de Savigny D, Riley I, Chandramohan D, et al. Integrating community based verbal autopsy into civil registration and vital
statistics (CRVS): system-level considerations. Global Health Action 2017; 10:1272882.
International Organization for Standardization. ISO/IEC/IEEE42010: Systems and software engineering – architecture
description. Geneva, Switzerland: ISO; 2013.
Davenport TH, Short JE. The new industrial-engineering: information technology and business process redesign. Sloan
Management Review 1990; 31:11–27.
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Figure 2 Example of a process map of a death in the community
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in the Register
(Ah/Form3)

Inform the
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Source: Intervention: Improving CRVS system design. CRVS summaries. The University of Melbourne,
Civil Registration and Vital Statistics, Bloomberg Philanthropies Data for Health Initiative. Available at www.
crvsgateway.info/library

Process maps can
meaningfully capture
the complexity of CRVS
systems and display
them visually.

Process maps make it easier to understand complex interactions and present them in a
graphical format that helps policy makers, managers and implementers better understand
their CRVS system. This is a prerequisite for innovative solutions. Process mapping is a new
way of looking at CRVS system processes. It stimulates innovative thinking and pioneering
solutions that will consider not only the technical aspects of a problem but also their causal
roots and the systemic implications.
Using process maps has been shown to be very useful to help regulators understand what
needs to be considered in the CRVS legal and regulatory environment and review.7 Ideally,
the entire process would be regulated, with different forms of laws and regulations describing
roles and responsibilities.

What are the four core CRVS system processes?
It is helpful to create
process maps for births
and deaths separately, as
well as those occurring
in the community or in
health facilities.

As part of strengthening CRVS systems, it is useful to develop four distinct process maps:
births in the community

2.

births in a health facility

3.

deaths in the community, and

4.

deaths in a health facility.

This is because the processes for notifying, declaring and registering births and deaths differ;
and because the processes also differ depending on if the event occurred in the community
or in a health facility.
7

University of Melbourne. Strengthening CRVS system through effective legislation. CRVS Development Series. Melbourne,
Australia: The University of Melbourne, Civil Registration and Vital Statistics Improvement, Bloomberg Philanthropies Data for
Health Initiative; 2018.
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1.
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The country team examining CRVS systems processes should aim to develop As-Is and AsDesired CRVS process maps. The As-Is CRVS process maps will assist countries and their
technical partners assess whether current CRVS systems goals and objectives are aligned
with current country operations. The As-Desired CRVS process maps will explore and map
out what a country’s desired CRVS system might look like.

What are the four phases in process mapping?
The entire process mapping and modelling exercise should preferably consist of four
sequential phases.8 These are described below.
Phase 1
A country team with the responsibility of overseeing the entire activity is assembled, and
all the existing information about the current CRVS systems processes (and its goals) are
compiled. Examples of documents to include in this compilation process are listed in Box 1.
Box 1: Examples of documents for Phase 1 analysis
■■ Reports from previous comprehensive assessments
■■ Reports from any previous process mapping activities
■■ Strategic documents containing vision and mission statements for, as well as aims
and goals of, the CRVS system
■■ Relevant laws and regulations
■■ Standard operating procedures and workflow diagrams
■■ Operational guidelines, manuals and protocols
■■ Job descriptions of staff involved in the CRVS system
■■ Memorandums of understanding between different stakeholders
■■ Performance monitoring reports
■■ International standards for the process under analysis

Phase 2

Best-practice and advocacy

As-Is maps show how
the system currently
functions

10

The current end-to-end flow of activities and stakeholders involved in a process are described
using a process map. This results in the team developing an As-Is CRVS process map of the
country’s CRVS system.

8

Cobos Muñoz D, de Savigny D. Process mapping and modelling: a tool for visualizing system processes from end-to-end.
In: de Savigny D, Blanchet K & Adam T (eds). Applied systems thinking for health systems research. Maidenhead, UK: Open
University Press; 2017.
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Phase 3
The team then brings the As-Is CRVS process map to either a regional workshop (with
several countries participating) or a national workshop (with several government agencies
participating). An analysis of the As-Is CRVS process map is conducted with relevant country
stakeholders and partners to identify problems in the process maps, flaws in the design, and
areas that could be streamlined to improve the performance of the whole system. Design
flaws, inefficiencies and bottlenecks in CRVS processes are identified and documented, and
potential solutions and new interventions discussed (Box 2).
Box 2: Examples of key questions to be asked at Phase 3 workshops
■■ Is the current CRVS system process aligned with the vision, mission, legal authority,
and objectives of the system and the various actors within it?
■■ Is the current CRVS process producing what is expected? That is, high-quality and
reliable data for population health policy and planning?
■■ Are there bottlenecks or dead ends in the current CRVS system?
■■ Are there duplications or parallel systems?
■■ Is there room for gains in efficiency in the current CRVS system – that is, room for
savings in time, resources, technology and cost?

As-Desired process
maps show what the
system might look like
with improvements

Phase 4
Together with the technical team, workshop attendees review the stakeholders involved,
document the flow of activities and information, and ensure all key processes are addressed,
as per the ‘Ten CRVS Milestones’ framework (Box 3).9 In some country instances, a CRVS
milestone event may not even exist, or milestones might exist but in a different order.
An As-Desired CRVS process map is then designed to capture the proposed changes, which
identify gaps between the current (As-Is) and future (As-Desired) CRVS systems situation.
Following Phases 1-4, the next step would relate to formal adoption and sponsorship from
the CRVS governance body, such as the national CRVS committee, of the As-Desired CRVS
process map(s).

Cobos Muñoz D, AbouZahr C, de Savigny D. The ‘Ten CRVS Milestones’ framework for understanding Civil Registration and
Vital Statistics systems. BMJ Global Health 2018; 3:e000673.
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Box 3: The ‘Ten CRVS Milestones’ framework
The ‘Ten CRVS Milestones’ framework is designed to help CRVS stakeholders (policymakers, managers and development partners) better understand how CRVS systems
function as a whole, from end-to-end, by describing the key processes that must be
accomplished in any CRVS system. The milestones depict the CRVS order and flow of
information across the system, and provide a visual overview of CRVS processes.
Although the milestones are displayed sequentially in the diagram, they do not necessarily
follow this sequence in all countries. For instance, there could be parallel channels where
some milestones occur at the same time or milestones are repeated throughout the
process (eg vital event information might be stored in multiple locations, and/or in multiple
formats).
Figure 3 ‘Ten CRVS Milestones’ framework with a working definition of each
milestone

Birth or death occurred

1. NOTIFICATION
The capture and onward transmission of minimum
essential information on the fact of birth or death
by a designated agent or official of the CRVS
system using a CRVS authorised notification form
(paper or electronic) with that transmission of
information being sufficient to support eventual
registration and certification of the vital event

3. REGISTRATION
The act of formally registering a vitual event at a
civil registration office. At this point, details of the
event are entered into the official civil register by
the registrar.

5. SHARING OF INFORMATION
Activities in which certain information items
pertaining to the individual event is shared with
other government systems (e.g. population
register, electoral register, national ID)

7. COMPILATION OF VITAL STATISTICS
The process of aggregating and summarising
information on vital event by classifying and
tabulating the data within categories or groups in
order to produce vital statistics according to a
predetermined tabulation program

Best-practice and advocacy

9. GENERATION OF VITAL STATISTICS
Activities whereby national or regional vital
statistics are produced (excluding production of
reports for administrative purposes)
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Civil Registration sub-system
Individual level inforation

2. VALIDATION & VERIFICATION
The act by which a relevant authority validates that
all necessary documentation to proof the vital
event information so that the registration process
can continue

6. STORAGE & ARCHIVING
The process whereby individual registration
information is stored either digitally or in paper and
incorporated into the permanent archives so that
copies of certificates can be retrieved as required.

4. CERTIFICATION
The issuance by the civil registrar of a legal
document certifying a birth of death

Vital Statistics sub-system
Aggregated information

8. QUALITY CONTROL OF VITAL STATISTICS
Standardised systematic set of controls and
checks to assess the quality of vital statistics

10. DISSEMINATION OF VITAL STATISTICS
Timely publication of an annual national vital
statistics report on births and deaths
disaggregated by age, sex and sub-national
region, including numbers, completeness
(coverage) rates, fertility and mortality levels and
trends, and distribution of leading causes of death,
in a public repository accessible to the different
users

Source: Cobos Muñoz D, AbouZahr C, de Savigny D. The ‘Ten CRVS Milestones’ framework
for understanding Civil Registration and Vital Statistics systems. BMJ Global Health 2018;
3:e000673.
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The Bloomberg Philanthropies Data for Health Initiative
experience

The BD4H Initiative has
supported 16 countries
to create CRVS process
maps

For 16 countries, the Bloomberg Philanthropies Data for Health (BD4H) Initiative process
mapping team has prepared draft As-Is process maps for each of the four CRVS processes
(birth in the health facility, birth in the community, death in the health facility, and death in
the community). These were shared with national CRVS stakeholders for an initial round of
correction and improvement.
Countries then convened in regional workshops of five to six countries each, with
representatives from the civil registry, vital statistics, and health sector from each country. In
facilitated workshops, participants continued to edit, correct, improve and understand their
process maps. Workshop attendees then returned to their respective countries and convened
a larger group of national stakeholders to repeat the facilitated process and widen the buy-in
and understanding of the end-to-end system. Countries were then challenged to respond
to what they had learned by creating a new set of process maps for the As-Desired CRVS
system, and approach BD4H for intervention support. Figure 4 shows the variety of uses the
process maps have been used in CRVS strengthening activities in the 16 countries.

Figure 4 CRVS process mapping applications in 16 BD4H Initiative countries
Country
Application

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

New insights after training
Stakeholder management
Verbal Autopsy intervention integration
Routine process analysis
Managing standard operating procedures
Information technology & digitalising CRVS
Direct health information system integration
Supporting legal review
Sub-national analysis
Performance analysis
Cause of death certification
Iris integration
Best-practice and advocacy

Comprehensive assessment
National Identification integration
Change management
Cause of death Coding intevention
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Summary
Country civil registration and vital statistics systems are complex, having evolved in unique
ways in response to different political, legal, historical and administrative contexts. Despite
the fact that all CRVS systems have the same output objectives, country systems have varied
approaches to CRVS structures, governance, and policies. Accountability is also divided
among multiple sectors and ministries such as justice, security, local government and health.
Countries also differ in their CRVS organisation, implementation, processes, scale, partners,
and capacities.
Almost all CRVS systems in low and middle-income countries are struggling to achieve
adequate levels of coverage and quality. Technical approaches proven to work well in highincome countries do not always work elsewhere, particularly when applied in a fragmented
way. This suggests systemic failure rather than technical failure.

The cycle of describing
and analysing current
processes, and
proposing future design,
should be done routinely
in CRVS systems

Technical approaches alone cannot deliver sustained results in the absence of a good
understanding of how the various elements of the CRVS system are connected to each other
and how they need to work together within the whole. To date most attempts to improve
CRVS systems have been aimed at the technical weaknesses, and have been slow to achieve
results. A systems-thinking approach to CRVS has the potential to achieve high-leverage
tipping points that could rapidly and sustainably improve overall performance of CRVS.
Process mapping has been shown to be an extremely useful tool to understand CRVS
systems and strengthen their design. Process maps have been able to capture complexity
and meaningfully display the multiple interactions (or lack of them) among different
stakeholders in a system.

Best-practice and advocacy

Process mapping can also help stakeholders share a common view of the system, identify
problems and work collaboratively to find solutions. Usually, stakeholders within a system
operate in their own silos, and therefore have a limited view of the different operations within
the processes they participate in. Sometimes, they also differ in their vision and objectives for
the system. Process mapping offers the opportunity to overcome the piecemeal treatment
of CRVS systems across different government agencies so they can develop an aligned and
end-to-end view of the system in its current operations. This is a key prerequisite to identify
ideas to improve CRVS process performance and to consider how to integrate corrective
interventions and manage the necessary changes.
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