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Overview
Prevailing methods for measuring conflict deaths do not capture
the total human cost of armed conflict.1 In the context of the
UN’s 2030 Agenda for Sustainable Development, one global
indicator will deal with conflict-related deaths. Various stakeholders have thus called for the monitoring of conflict deaths
to become more holistic and go beyond battle deaths, specifically by covering indirect factors such as a lack of access to
healthcare, food, and clean water. This Briefing Paper supports
their call, arguing that the current understanding of—and
measurement approaches to—conflict-related deaths should
be broadened to include more comprehensive mortality figures
from conflict zones, particularly among forcibly displaced
populations. Its findings are designed to inform work towards
meeting Target 1 of Sustainable Development Goal (SDG) 16,
which commits all UN member states to significantly reducing
‘all forms of violence and related death rates everywhere’.
Specifically, the paper is intended to help shape the development of SDG Indicator 16.1.2, which will guide the measurement
of conflict-related deaths.

Key findings
As part of the UN’s 2030 Agenda for Sustainable Development, the measuring of conflict deaths will initially focus
on direct battlefield deaths, yet there is an opportunity to
go beyond this to capture the full range of mortality from
armed conflict—particularly among displaced populations.
Various stakeholders, including international and nongovernmental organizations in the health sector, have a
key role to play in ensuring that the full range of conflictrelated deaths is captured and understood.
By capturing a broader scope of conflict-related deaths,
stakeholders will be able to further the knowledge base
around particular conflicts and better inform policies and
programmes on conflict prevention, preparedness, and
humanitarian response.
In spite of significant barriers, recent efforts have secured
some improvements in the techniques used to estimate
indirect conflict deaths; additional progress could be made
through the establishment of an international platform dedicated to furthering related methodologies and processes.

Introduction
Conflicts have become more lethal in the
past decade (OECD, 2016, p. 35). Put differently, fatalities have risen sharply:
deaths caused by war-related
injuries and attacks, such as those
inflicted by a bullet, bomb, mine,
machete, or assault, [increased]
from an average of 55,000 in 2004–
09, to 70,000 in 2007–12, and up
to 90,000 in 2010–15 (Widmer and
Pavesi, 2016, p. 4).2
The most lethal conflicts in 2015 were
in Afghanistan, Iraq, and Syria, which have
been the world’s deadliest war zones since
2012 (Widmer and Pavesi, 2016, p. 5).
While data on direct conflict deaths
may be patchy, it is generally available.
Sources include UN peacekeeping missions, international databases on conflicts,
and casualty recorders.3 In contrast, an
estimate of the number of deaths occurring indirectly in conflict settings—as a
result of the effects of forced displacement,
a breakdown of infrastructure, disease,
and malnutrition—has remained elusive.
These adverse conditions are typically compounded by the inability of government
institutions and public health systems to
overcome the multiple, negative, long-term
effects of conflict. Meanwhile, methodological challenges limit our understanding
of the root causes of indirect deaths and,
by extension, how to prevent them.
Methods used to measure the broader
scope of conflict-related deaths generally
focus on excess mortality, or the difference between wartime crude mortality
rates and the baseline or counterfactual
mortality that would have occurred in the
absence of conflict. Typically, retrospective
mortality surveys, prospective surveillance
through the health information system,
and the analysis of multiple data sources
are used to determine estimates. Although
research has put forward various methodologies for measuring conflict-related
deaths, ‘no validation mechanism has
been developed to create consensus on
which methods best capture the entire
range of the phenomenon’ (Small Arms
Survey, 2017, p. 1).
Limited efforts have been made to
assess the ratio of direct conflict deaths
to indirect conflict deaths (Geneva Declaration Secretariat, 2008, ch. 2; HSRP,
2011, ch. 5). In 2008, the Geneva Declaration Secretariat, hosted by the Small
Arms Survey, estimated that since the
early 1990s in conflicts where good data
existed, ‘the burden of indirect deaths was
between three and 15 times the number
of direct deaths’ (Geneva Declaration
Secretariat, 2008, p. 32). It proposed an
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An aerial view shows the remains of houses
that were reportedly burnt during an attack by
armed men. Thonyor, South Sudan, March 2017.
Source: Sigfried Modola/Reuters

average ratio of four indirect deaths for
every direct death as a conservative
global estimate (p. 42).
Attempts to assess the relationship
between direct and indirect conflict deaths
may soon be facilitated by the highly anticipated ‘data revolution’, a key aspiration
of the 2030 Agenda (IEAG, 2014, pp. 4–10).
As regards conflict settings, the official
SDG monitoring process for Target 16.1—
which focuses on reducing all forms of violence and related death rates—is advancing on ‘defining and identifying relevant
conflict situations and conflict related
deaths (direct and indirect)’ (IAEG, 2017a,
p. 206). As described below, Indicator
16.1.2 under that target may initially be
used to focus on measuring direct battle
deaths. However, various stakeholders
are calling for ways to consider a more
comprehensive approach—one that
would also capture indirect mortality in
conflict settings.
Within the SDG framework, international organizations, civil society, and
academics—including health sector professionals—have a key role to play in
conflict zones, where state capacities to
collect data are likely to be inadequate.
With respect to assessing conflict-related
mortality that includes indirect deaths, they
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can support and complement national data
collection efforts by assisting in mapping
exercises and analysis; they can also help
to reconcile conflicting estimates and to
overcome methodological challenges—
such as those related to definitions,
coverage, accuracy, reliability, and comparability (Small Arms Survey, 2017, p. 3).
In this way, they can contribute to the
knowledge base and enhance methodological techniques, for example by encouraging cross-checking among multiple
sources. Such interaction is expected
to inform resource allocation decisions,
policy-making, and humanitarian preparedness and response programmes,
while also bolstering accountability.
This Briefing Paper makes a case for
stepping up efforts to measure and understand the entire range of conflict-related
deaths, particularly among forcibly displaced populations. It explores the opportunities provided by the SDG framework,
especially Target 16.1 and other healthrelated targets, and provides an overview
of methods used to measure conflictrelated deaths. Finally, it discusses the
importance of developing more nuanced,
context-specific methods for estimating the
relationship between direct and indirect
conflict deaths.

Conflict-related deaths in
the SDG framework
The 2030 Agenda is the first universal
framework to make an explicit connection between violence (and conflict) and
development: ‘Sustainable development
cannot be realized without peace and
security; and peace and security will be
at risk without sustainable development’
(UNGA, 2015, para. 35). Two SDGs are of
particular relevance to the reduction of
conflict-related violence:
SDG 3 calls on states to ‘[e]nsure
healthy lives and promote well-being
for all at all ages’; and
SDG 16 asks them to ‘[p]romote
peaceful and inclusive societies for
sustainable development, provide
access to justice for all and build
effective, accountable and inclusive
institutions at all levels’.
Under SDG 16, Target 16.1 commits
states to ‘[s]ignificantly reduce all forms
of violence and related death rates every
where’ and gives expression to the view
that violence holds back development
and human empowerment. As such, the
target represents an opportunity to fill

major data gaps and to make a difference in an area that was not recognized
in the Millennium Development Goals
(Alvazzi del Frate and De Martino, 2015,
p. 4; Kleinfeld, 2017). Within this framework, states have committed to measuring
progress using the following two indicators on violent deaths:
Indicator 16.1.1: the ‘[n]umber of
victims of intentional homicide per
100,000 population, by sex and age’;
and
Indicator 16.1.2: ‘[c]onflict-related
deaths per 100,000 population, by
sex, age and cause’ (IAEG, 2016, p. 34).
Indicator 16.1.2 has yet to be finalized.
The Inter-agency and Expert Group on
SDG Indicators, which is responsible for
defining global indicators and the methodologies to measure them, has placed

it in ‘Tier III’4, noting: ‘There is no established methodology for the indicator’
(IAEG, 2017b, p. 26). The possible custodian agency for the indicator, the
Office of the United Nations High Commissioner for Human Rights (OHCHR),
is likely to take a phased approach to
measurement, focusing initially on violent deaths in conflict settings. The
question of non-violent conflict-related
mortality will be addressed only in a second step.5 This approach reflects the fact
that, despite a host of challenges, direct
conflict deaths are more measurable than
indirect conflict deaths.
Understood as non-violent mortality
that exceeds levels that could have been
expected in the absence of war, indirect
conflict deaths result from a variety of
specific causes linked to the worsening
of social, economic, and health conditions in conflict-affected areas (Geneva

Declaration Secretariat, 2008, p. 33).6
In contrast to direct conflict deaths—with
a few exceptions, such as lives lost due
to land mines or unexploded ordnance—
indirect deaths can occur both during
and well after the end of hostilities.
By calling for data that is disaggregated by sex, age, and cause, Indicator
16.1.2 is expected to help fill persistent
knowledge gaps. Data collected under
this indicator will inform policy-makers on
how, when, and where conflict-affected
people—both male and female—are
dying.7 Similarly, the collection of qualitative data on causes of death will serve
to provide a fuller picture of the causal
chains that lead to indirect conflict
deaths—a first step in trying to prevent
them (see Figure 1).
Recent research demonstrates that
‘our ability to prevent or mitigate the
indirect human toll of war has made

Figure 1 Selected causal chains from armed conflict to indirect conflict deaths
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Source: Widmer (2017b, p. 11)

Beyond the Battlefield

5

Displaced people sleep in a trench on the
outskirts of Mosul, Iraq, November 2016.
Source: Khalid al Mousily/Reuters

unprecedented progress’ (Wise, 2017,
p. 139). Indeed, suitably targeted remedial
actions—such as vaccination campaigns,
food distributions, and improvement of
water and sanitation services—regularly
prevent people in conflict-affected regions
from dying. Nevertheless, lives continue
to be lost wherever such interventions
are inadequate, arrive too late, or fail
to materialize.

Box 1 SDG 3 and conflictrelated deaths
SDG 3 indicators call for a wealth of
mortality data that can help to assess
the impact of conflict on societies:
Indicator 3.1.1:
maternal mortality ratios;
Indicator 3.2.1:
under-five mortality rates;
Indicator 3.2.2:
neonatal mortality rates; and
Indicator 3.9.2:
mortality rates attributed to unsafe
water, unsafe sanitation, and a lack
of hygiene (IAEG, 2016, pp. 17–19).

6

Briefing Paper September 2017

In this context, causal chains can
serve as a useful tool, as they can reveal
what types of interventions may be
required to save lives (Widmer, 2017b,
p. 11). A more systematic examination of
these chains could help in the identification of less intuitive links. A spike in
accidental deaths in the workplace, for
example, may be linked to an increase
in child labour, which may be due to the
absence of adult breadwinners, if parents
have died in battle or in other conflictrelated ways. Similarly, child marriages
due to absent adult breadwinners may
lead to an increase in maternal mortality.
SDG 3 is particularly relevant to this
discussion as it endeavours to ‘[e]nsure
healthy lives and promote well-being for
all at all ages’. It mandates the monitoring
of deaths from a number of communicable
and non-communicable conditions that
are highly relevant in conflict and postconflict situations. Four SDG 3 indicators
are particularly pertinent to the measurement of conflict-related deaths (see Box 1).
Other measurements of health-related
quality of life in conflict situations are
also relevant, specifically under:
SDG 2: ‘End hunger, achieve food
security and improved nutrition and

promote sustainable agriculture’;
and
SDG 6: ‘Ensure availability and
sustainable management of water
and sanitation for all’ (IAEG, 2016,
pp. 16–19, 22–23).
Government-led national statistical
offices will be central to SDG-related data
collection efforts and reporting. States
that are experiencing armed conflict may
be constrained in their capacity or willingness to collect data; if governments are
parties to conflict, reporting bias may be
an issue.8 Other actors—such as international organizations, academic institutions, and civil society—thus need to
support or complement national efforts
to measure the broader impact of armed
conflict. If these different actors—be they
from the humanitarian, development,
political, or health sector—undertake
actions in consultation and coordination
with each other, they will be in a better
position to meet the needs of conflictaffected populations, including displaced
people (see Box 2). In view of the major
impact conflict has on public health,
researchers face the daunting challenge of
identifying data collection methodologies
that can be applied in conflict situations.

Box 2 Conflict-related deaths among displaced populations
The past two decades have seen an explosion in the number of forcibly displaced
people around the globe: from 37.3 million in 1996 to 65.6 million by the end of 2016
(UNHCR, 2016, p. 6; 2017, p. 2). During 2016 alone, 10.3 million people were newly
displaced by conflict or persecution (UNHCR, 2017, p. 2).9 The vast majority of internally
displaced persons (IDPs, 99 per cent) and refugees (89 per cent) live in developing
countries, where health infrastructure may be wanting or unavailable (World Bank,
2017, p. 18).
In the absence of humanitarian assistance, forcibly displaced populations can be at particular risk of dying from causes indirectly related to conflicts. Excess mortality rates are
especially high among IDPs in conflict areas (Heudtlass, Speybroeck, and Guha-Sapir,
2016, p. 1).10
The institutional, economic, and social breakdown resulting from conflicts often affects
men, women, and children differently. While men are more likely to die during conflict,
women and children account for the majority of refugees and forcibly displaced people
(Strachan and Haider, 2015, p. 11). Research also shows that deteriorating conditions
due to conflict negatively affect reproductive health and maternal mortality, leading to
higher death rates among women and children (Chi et al., 2015).
The consequences of displacement include unemployment, exposure to communicable
diseases—most commonly cholera, typhoid, hepatitis, and dysentery—a lack of access
to public health and educational systems, neonatal and pregnancy-related complications, and food insecurity. These specific vulnerabilities may or may not be shared by
host populations.
Unless the monitoring of conflict-related deaths covers IDPs and refugees, fatalities among
forcibly displaced populations may not be recorded as indirect conflict deaths. In the
absence of data on these deaths, policies, programming, and funding for conflict prevention, peacebuilding, and humanitarian aid for conflict-affected populations will be
based on incomplete and possibly misleading information.

Measuring indirect
conflict deaths
One of the best-known methods for determining conflict-related deaths is through
the measurement of excess mortality. It
is calculated using a crude mortality rate
(CMR),11 which is only useful when it can
be juxtaposed with a baseline CMR. 12 The
difference between the ‘crisis CMR’ and
the ‘baseline CMR’ provides the excess
mortality for a given crisis.13 It can be
broken down into two types of conflictrelated deaths—direct and indirect—
according to whether the cause of death
was violence. Thus, indirect conflict deaths
can be calculated by subtracting direct
conflict deaths and baseline mortality
from the CMR.
Conflict death monitoring in conflict
zones rarely yields data on indirect conflict
deaths, however. Of the organizations that
publicly track fatalities in Syria, for example, the Syrian Center for Policy Research
is the only one that distinguishes between
violent and indirect deaths (SCPR, 2016,
p. 45).14 If data does not indicate the
cause of death, it cannot be used to estimate conflict-related excess mortality.
Furthermore, the accuracy of excess
mortality estimates depends on the avail-

ability and reliability of the baseline mortality data. In many conflict zones the
establishment of a baseline is rendered
difficult, if not impossible, by the absence
of reliable pre-conflict data. Baseline estimates tend to be contested; depending
on the chosen methodology, researchers
may reach different results. Determining
an average ratio to describe the relationship between violent and non-violent conflict deaths is thus particularly challenging,
as discussed in the next section.

Developing a ratio of direct
to indirect conflict deaths
Ratios of violent to indirect conflict-related
deaths can prove useful for estimating
the scale of conflict-related humanitarian
crises. To arrive at suitably refined ratios
for specific populations that are experiencing armed conflict or transitioning to
peace, researchers should develop estimation techniques that take into account
a host of local factors. In this process,
it is critical to consider what can break
the causal chains that lead to indirect
deaths, such as the availability of humanitarian interventions aimed at providing

medicine, food, and shelter, or an operational local health system (HSRP, 2011,
p. 105). Other factors that should be
taken into account include the intensity
and length of a conflict; the sex and age
of the victims; and seasonal or climatic
trends. By reflecting changes on the
ground, the resulting ratios would dramatically improve stakeholders’ understanding of the links between direct and
indirect deaths, and thus their ability to
save lives, both during a conflict and once
hostilities have died down.
It is difficult to determine a reliable
ratio, however, if both baseline and
conflict-related death tolls remain
elusive. The Darfur conflict in western
Sudan provides an example of the challenges of measuring conflict-related
deaths—direct and indirect—and of the
debates within the international community about the reliability of various
results (see Box 3). There has been
similar disagreement in relation to estimates for other conflicts, such as in the
Democratic Republic of the Congo, Iraq,
and Syria (Science, 2010; Spagat and
van Weezel, 2017; Taylor, 2016).

Further methodological
considerations
Varying methodologies and statistical
techniques are used for data collection
and analysis of conflict-related deaths.
This section discusses three different
methodological approaches: prospective surveillance, retrospective mortality
surveys, and analysis of multiple data
sources; Table 1 presents a summary of
their advantages and disadvantages.
While each method has inherent strengths,
researchers should assess the local
context and employ single or combined
methodologies that are best suited to a
particular environment.15

Prospective surveillance
The prospective surveillance of mortality
through a health information system
or vital registration system is the gold
standard for estimating mortality. By collecting data from health facilities and
death registries to document and verify
mortality, these systems can provide
accurate and timely data. Ad hoc surveillance within humanitarian operations
and in areas hosting IDPs may also provide assistance, although their figures
are prone to under-reporting due to the
absence of accurate demographic information (Heudtlass, Speybroeck, and
Guha-Sapir, 2016, p. 6).
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Box 3 Estimating ratios in practice: the case of Darfur16
A wide range of research illustrates the methodological challenges
involved in measuring conflict-related deaths by cause, estimating
total numbers of conflict-related deaths, and calculating proportions
of direct conflict deaths to indirect deaths (Geneva Declaration
Secretariat, 2008, ch. 2; Levy and Sidel, 2016). The absence of a
baseline against which to compare can represent a major obstacle.
The Darfur conflict17 has been studied extensively to provide estimates of its human cost. Most initial estimates of the death toll from
the Darfur conflict were based on two early data sources: (1) a World
Health Organization (WHO) mortality survey of internally displaced
populations primarily in West and North Darfur; and (2) interviews
with Darfuri refugees in Chad, conducted for the most part by independent experts recruited by the Coalition for International Justice (CIJ).
The WHO survey was conducted in August 2004 in IDP camps in
North and West Darfur, plus one additional camp in South Darfur,
with a recall period of two months (WHO, 2004, p. 4). The survey
found that approximately 14 per cent of reported mortality was due
to violence, although this result has to be interpreted cautiously as
respondents also stated that household members were ‘absent’ or
had ‘disappeared’—and this data was not included in the 14 per
cent. Moreover, the survey did not posit a baseline mortality rate
and hence not all of the non-violent deaths—the remaining 86 per
cent—can be presumed to be conflict-related (WHO, 2004).
In July and August 2004, the CIJ conducted 1,136 qualitative interviews with Darfuri refugees in eastern Chad (USDOS, 2004). The
following year, the CIJ combined the results of those interviews with
the WHO findings to extrapolate a figure of almost 400,000 conflictrelated deaths for the whole of Darfur, including among refugee populations in Chad. The researchers estimated that one-third were direct
conflict deaths, which translated into two indirect deaths for every
violent death (CIJ, 2005). The interviews were not designed as a mortality survey, however; nor did they adopt a robust sampling methodology, raising questions about the validity of the ratio (USGAO, 2006,
p. 58). In January 2005, an independent researcher undertook a separate review of all available data sets. The analysis inferred a total of
some 300,000 excess deaths between February 2003 and December
2004, of which just over half were reportedly direct—violent—conflict
deaths, thus yielding a ratio of 1:1 (Coebergh, 2005).
In another study conducted in 2005, researchers at the Centre for
Research on the Epidemiology of Disasters (CRED) combined data
from 24 small-scale surveys carried out between April 2004 and
January 2005 in Darfur and eastern Chad (Guha-Sapir and Degomme,
2005, p. 14). Based on this data set, they extrapolated that the
excess deaths due to the conflict between September 2003 and
January 2005 numbered 118,000, of which 35,000 were reportedly
violent. These findings translate into 2.4 indirect conflict deaths for

Retrospective mortality
surveys
When the direct collection of mortality
data is not possible, household surveys
known as retrospective mortality surveys
(RMSs) can be used to ask respondents
about information on past violent and
non-violent deaths.
The advantage of an RMS is the rapid
assessment of mortality in areas where
prospective surveillance does not exist.
RMSs provide better estimates than
multiple systems estimation (see below)
for indirect conflict deaths from famine or
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every violent death. The authors note that non-violent mortality was
particularly high between June and August 2004, corresponding to
the ‘hunger season’ in Darfur (p. 8).
In 2006 yet another study combined the data sets generated in
2004 by WHO and the CIJ, as well as a Médecins Sans Frontières
survey (Depoortere et al., 2004); the result was a new set of estimates of monthly mortality in Greater Darfur (Hagan and Palloni,
2006). The authors traced the evolution of crude mortality rates
between September 2003—after eight months of conflict—and July
2005—after 30 months of conflict. According to their estimates,
direct (violent) deaths exceeded indirect ones during the entire
period, although they were nearly equal by mid-2005. The authors
note, however, that crude mortality rates from violence may have
been overestimated and that deaths from indirect causes may
have been underestimated. Furthermore, they did not deduct any
hypothetical baseline mortality from the rates of direct and indirect
mortality; their estimate was therefore not limited to excess mortality
from conflict.
In 2010, Degomme and Guha-Sapir incorporated an even larger
number of surveys into a study, combining data from 107 local and
national retrospective mortality surveys to analyse trends in violenceand diarrhoea-related mortality from September 2003 to December
2008 (Degomme and Guha-Sapir, 2010, p. 295). Their findings show
that, depending on the chosen baseline value, 70–80 per cent of
excess deaths over the entire period did not result from violence.
This conclusion suggests a ratio of 2.4 to 3.8 indirect conflict deaths
for every violent death. Significantly, the ratio varied widely during
different phases of the conflict (p. 298). Figure 2 presents average
mortality rates throughout the war, assuming a constant baseline
mortality of 0.3 deaths per 10,000 per day and treating all violent
deaths as excess mortality.
If these assumptions are correct, the initial, acute phase of the war
witnessed almost three times more violent deaths than indirect
conflict deaths. Direct conflict deaths decreased sharply in April
2004, while indirect mortality was still on the rise: between April
and December 2004, Darfur registered four to five non-violent
excess deaths for every violent death. These findings depart from
an earlier extrapolation by Hagan and Palloni (2006), which had
found that direct mortality still exceeded indirect deaths during
this period. Degomme and Guha-Sapir’s calculations indicate that
from mid-2006, indirect conflict deaths exceeded direct conflict
deaths by a factor of ten or more.18
The research conducted by Degomme and Guha-Sapir suggests that
indirect conflict deaths do not directly correlate with direct (violent)
deaths. Rather, they seem to be dependent on the scale of recent
displacement and the availability of humanitarian aid.

illness (Klingner and Silva, 2013, p. 159).
An example of the practical application
of this method is a study by Silva and
Ball (2008), which estimates an excess
number of deaths of approximately
84,000 during the Indonesian occupation in Timor-Leste due to famine and
illness, compared to the number of deaths
expected during peaceful times.
While survey methodologies and
statistical techniques have improved
significantly in recent years in terms of
collecting and analysing data in difficult
contexts, they still suffer from limitations. Reflecting particularly difficult

conditions for data collection, these
limitations include poor-quality data and
small samples that cannot be extrapolated to the whole population. Other
shortcomings that can affect overall data
quality include insufficient training of
interviewers, inadequate supervision,
and substandard quality control.19
Furthermore, RMSs are sometimes
undertaken on a localized basis and
national estimates can rarely be inferred
from the data collected in, for example,
refugee and IDP camps (HSRP, 2011,
p. 108). Researchers can partially correct
this weakness by aggregating several

Figure 2 Average crude mortality
rates and excess mortality in Darfur,
September 2003–December 2008
(cumulative)
Violence-related

Indirect
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Average monthly number of deaths per 10,000
4
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small-scale surveys and by controlling
for well-known survey bias. Logistical
problems or security risks may make RMSs
challenging to implement, especially since
the data generated may be politically sensitive. The information on deaths may also
be impossible to verify independently.
Nevertheless, RMSs remain a useful
tool in conflict situations with little or no
previous mortality information and are
appropriate for estimating indirect conflict deaths. RMS methods have been
standardized through an inter-agency
humanitarian initiative (WGMEE, 2007).
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Sources: Degomme and Guha-Sapir (2010);
Widmer (2017b)

Analysis of multiple data
sources
Due to the abovementioned challenges,
most data sets on mortality from conflict
situations are incomplete and may be
biased to various degrees. They can,
however, be usefully combined to derive
more accurate estimates of wartime

mortality, wartime excess mortality, and
the proportion of direct and indirect
(that is, violent and non-violent) mortality
(Widmer, 2017b, p. 9).
The analysis of multiple data sources
permits the reconstruction of mortality
profiles using data collected before,
during, and after a conflict. Multiple systems estimation (MSE) techniques are
complex statistical methods that enable,
in principle, the extrapolation of unobserved data from different sets of data
(Widmer, 2017b, p. 9). The clear advantage
of MSE is the ability to derive a best estimate from multiple sources, for example
based on two or more incomplete casualty
lists (Seybolt, Aronson, and Fischhoff,
2013, p. xvi). Data sources can include
incomplete prospective surveillance data
and ad hoc surveillance data, including
from humanitarian operations, eyewitness
and media reports, administrative records,
and lists of missing persons (Obermeyer,
Murray, and Gakidou, 2008).
MSE is most useful if survey instruments are used in addition to casualty lists,

Table 1 Review of methods to quantify indirect conflict deaths
Method

Description

Prospective surveillance

Conducted through health information systems or vital registration
systems. Considered the gold
standard for estimating mortality
by gathering data from health
facilities and death registries to
document and verify mortality.

Can provide accurate and
timely mortality data;

Collects mortality information,
both violent and non-violent, for
a previous period from a representative sample of a population.
Surveyors administer a standard
questionnaire to a random household sample.

Verbal autopsies can provide
a rapid assessment of mortality in areas where prospective
surveillance does not exist.

Retrospective mortality surveys

Advantages

offers simple analytical techniques to record mortality data.

Disadvantages
Almost universally weak or
non-existent in conflictaffected areas;
data needs to be updated
regularly;
can only be implemented in
areas with stable populations
or in refugee or IDP camps.
National estimates can rarely
be inferred from the collected
data;
medical causes of death may
be unclear because the information collected cannot be
independently verified;
difficult to establish whether
deaths occurred due to violent or non-violent causes;
subject to recall and other bias;
logistical problems or security
risks may present implementation challenges.

Analysis of multiple data sources/
multiple systems estimation

Enables the extrapolation of
unobserved data from different
incomplete data sets.

Can assess the quality of multiple sources of mortality data;
can infer casualty numbers
from incomplete data sets to
reach a best estimate.

Depends heavily on the quality, type, availability, and
readiness of the primary data
sources used to compute the
estimate;
may aggregate flawed sources
of secondary data;
requires different lists to be
independent and homogeneous, assumptions that are
often violated in reality.
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A man sits in his home reduced to ruins following
shelling in Donetsk, Ukraine, July, 2017.
Source: Alexander Ermochenko/Reuters

10

Briefing Paper September 2017

as this approach can help to link cases,
as well as to answer in-depth research
questions, including estimations of direct
and indirect mortality deaths (Klingner and
Silva, 2013, p. 159). MSE encompasses
models that can lead to very different estimates of total casualty numbers from the
same set of lists, however. The approach
can also aggregate potentially flawed
sources of secondary data, which may
lead to inaccurate results. Furthermore,
the technique requires different lists to be
independent and homogeneous, assumptions that are often violated in reality.20
During the tenure of the Truth and Reconciliation Commission in Peru, for instance,
analysts expected the homogeneity
assumption to be violated. Researchers
had to adjust the sample to conduct the
analyses (Manrique-Vallier, Price, and
Gohdes, 2012, p. 177).21
Nevertheless, the use of MSE techniques to estimate conflict-related
mortality is on the rise. In Casanare,
Colombia, a research team employed
the MSE approach—using 15 sources of
data—together with a Bayesian framework22 to estimate the number of killings
and disappearances that took place during the conflict from 2000 to 2007; they
estimated that about 4,000 to 10,000
killings had occurred (Guberek et al.,
2010, p. 3). A recent study on MSE methods
concluded that these had evolved significantly in recent years to address ‘real-life’
problems and that MSE methods were ‘a
versatile tool that enables the principled
use of data frequently found in practice,
and as such should be considered part of
a standard “casualty-estimation toolbox”’
(Manrique-Vallier, Price, and Gohdes,
2012, p. 179).23
As MSE gains acceptance, particularly for exploring under-reported events
in the human rights field, organizations
such as the Human Rights Data Analysis
Group are using the techniques to estimate detention in Syria and civilian
casualties of war—both documented
and undocumented—in Colombia,
Guatemala, Kosovo, Peru, and TimorLeste (Price, Gohdes, and Ball, 2016).
The challenge is to continue to develop
these methods to enhance their ability
to capture indirect conflict deaths.

Opportunities ahead
In spite of significant barriers, recent
efforts have secured some improvements
in the techniques used to estimate indirect
conflict deaths and a growing number
of voices are calling for methodological
advances to measure them more accurately.24 As discussed below, the SDG
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Box 4 A plan of action for capturing conflict-related deaths
In January 2017 the Small Arms Survey convened an expert meeting to identify options for
better capturing the burden of conflict-related deaths.25 Participants explored how the data
collection framework of the 2030 Agenda could help the process and developed a plan of
action to contribute to the advancement of relevant knowledge (Small Arms Survey, 2017).
This step was taken in response to calls from a wide range of stakeholders involved in
crisis mitigation and prevention who had made the case for capturing the comprehensive burden of conflict-related deaths. The meeting participants agreed that progress in
this regard was necessary in order to realize goals in the context of the 2030 Agenda, the
Agenda for Humanity,26 and the vision of sustained conflict prevention promoted by the
UN Secretary-General and the UN Security Council.27
Participants recognized that the quantity and quality of data available on conflict-related
deaths had improved noticeably over time but that several limitations persisted. These
included the absence of a consensual definition of ‘armed conflict’, some state actors’
rejection of the term, and others’ attempts to influence reporting to strengthen a particular political narrative or influence policy-making.
The experts noted that future estimates should systematically disaggregate conflict mortality by cause, time, and affected demographic group in order to help provide an understanding of trends and risks. They also concurred that causal chains leading to violent
and non-violent deaths would need to be investigated further in order to identify factors
that should be considered in the design of policy responses.
They proposed the creation of a platform or ‘go-to place’—an interface with the official
SDG measurement process that would allow all interested parties to discuss relevant
information. Looking forward, participants agreed on the need to:
Clarify the scope of conflict-related deaths. In recognition of the fact that definitions
of armed conflict and its impacts are a prerequisite for identifying units of analysis and
ensuring uniform accounts of conflict-related mortality, the group suggested developing a broad definition of ‘armed conflict’ with clear inclusion and exclusion criteria—
including to help differentiate between conflict-related deaths counted under SDG
Indicator 16.1.2 and non-conflict deaths counted under Indicator 16.1.1.
Develop estimates of conflict-related mortality. The main tasks ahead will be to map,
analyse, and reconcile different estimates of conflict-related mortality, both violent
and non-violent, so that policy-makers may be provided with clearer estimates.
Data sources may include casualty-recording databases, epidemiological or demographic studies of mortality, and indirect data sources, such as displacement figures
or statistics from aid agencies. Interested participants are encouraged to undertake
case studies. The role of the platform would be to ‘provide a scientific basis for the
reconciliation and validation of particular estimates’, which would support methodological advancement.
Source: Small Arms Survey (2017, pp. 1–3)

framework presents opportunities for
overcoming methodological and data
collection limitations (see Box 4).

Improving data and
methodology
The accuracy of the estimates used to
measure progress against any indicator
depends entirely on the quality of the
data collected. If data is deficient, estimates based on it are also likely to be
deficient, regardless of the sophistication of the methodologies used. Moving
forward, the international community’s
efforts to improve and standardize survey
quality may contribute to overcoming some
of the limitations inherent in gathering

12

Briefing Paper September 2017

and analysing data on indirect conflict
deaths. Efforts to improve standards for
sampling and survey methods will also
be driven by the emphasis placed on
survey-related indicators for measuring
the SDGs.28
Beyond the most popular methodologies, it is important to take into account
advances in Bayesian methods, which
can yield credible and robust estimates
in data-poor environments (Alkema and
New, 2014, p. 21). In addition, statistical
techniques such as structural equation
models (SEMs)29 and causal mediation
analysis30 can also yield useful estimates
on the direct and indirect causes of deaths.
For example, a 2012 study using a SEM
model focused on the indirect effects of
war, hunger, and disease on the reduction

of life expectancy in a sample of countries in sub-Saharan Africa (Austin and
McKinney, 2012, p. 421).

Developing more
nuanced ratios
Current estimates based on one single
ratio may defeat the purpose of disaggregating data by age, cause, sex, and
specific contextual factors. While a harmonized range of ratios that captures
the various factors that lead to indirect
conflict deaths may not solve this problem entirely, it could offer a more comprehensive assessment of the burden
of conflict-related deaths, especially in
data-poor contexts.
More accurate ratios—ones that
consider the leading causes of nonviolent mortality in conflict situations
and recognize the particularities of different contexts and the shifting phases
of conflict—are needed in order to better
understand how to prevent indirect
conflict-related deaths. They will also
help to prevent potential issues related
to ‘isomorphic mimicry’—such as policymakers arriving at decisions based on
generally accepted views, rather than
on data or evidence (Pritchett and de
Weijer, 2010). Fragile and conflict-affected
countries may adopt policies and programmes to maintain legitimacy with
‘sovereigns’ such as international organizations and donors, for example, without
having the institutional capacity to implement these policies or programmes.31

Moving the agenda forward
Expanding the definition of conflictrelated deaths will require agreement
on how best to utilize the set of SDG
indicators that can capture these deaths,
as well as on how to track these fatalities in conflict zones. This work will
necessitate consensus-building among
all relevant actors and the mobilization
of support for a possible phased approach
to Indicator 16.1.2.
Improving data collection and analysis
will require the use of new and old methodologies to collect and analyse data.
This means designing new and improved,
previously vetted survey instruments to
collect data. Data warehouses may provide a platform upon which to build. One
such initiative is the discontinued Conflict
Emergency Database, which contains
data from 3,432 surveys conducted by
humanitarian organizations in more than
50 countries and territories since 2003
(CRED, n.d.).

Conclusion
Any assessment of how well the inter
national community has performed in
terms of satisfying SDG Target 16.1
needs to be empirically demonstrable,
within and beyond the official monitoring framework. A failure to consider the
full scope of conflict-related deaths may
hide the real consequences of the complex emergencies unfolding across the
globe today.
Moving forward, obtaining more comprehensive data on conflict-related deaths
will require investment in data collection
systems that focus not only on governmentgenerated data, but also on improving
survey systems, building on and amending relevant data sets, and generating
new analytical methodologies that can
capture the relationship between direct
and indirect conflict deaths.
Multiple actors have a strong role to
play in defining and expanding the scope
of conflict-related deaths. The very same
actors can assist national governments
and their statistical offices in building
their capacity to collect data, track progress against targets, and empirically
validate the data. They can also assist
governments wherever the capacities of
national statistical offices are limited, as
is often the case in conflict situations.
Achieving this objective will require key
international actors to talk to each other
and to agree upon a set of steps that will
lead to progress in this regard.
To date, efforts to measure conflictrelated deaths have been scattered and
driven by institutional and individual
interests rather than a common interest.
A dedicated research platform with a clear
mandate could serve as an opportunity
to develop this approach; to develop
more nuanced ratios on the basis of case
studies; to advance and develop related
methodologies; to triangulate and validate different methods; and to unpack
causal chains that lead to conflict deaths.
Such a work plan would require the participation of core members and sufficient
resources to facilitate the complex task
of collecting and analysing mortality
data in conflict environments. It would
complement and take advantage of the
official SDG data collection process and
ultimately lead to more informed decisionand policy-making.
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Notes
1

Complicating matters, there is no international, consensual definition of ‘armed
conflict’.
2 Data from Uppsala University shows that
since 2015—following a peak in 2014—
the rate of direct conflict deaths has been
declining. Nevertheless, 2016 was ‘the
fifth worst year seen over the entire postCold War period’ (Uppsala University, 2017).
3 See Pavesi (2017) for a review of monitoring
systems that track conflict-related deaths.
4 A ‘Tier III’ categorization means that no
internationally established methodology
or standards are available yet for the indicator, but that these are being (or will be)
developed.
5 In preparation for an expert meeting to be
held in Geneva in September 2017, OHCHR
noted the possibility that work would focus
on measuring direct conflict deaths before
expanding to include indirect conflict deaths
(Small Arms Survey telephone conversation
with an OHCHR official, 23 June 2017).
6 It should be noted that conflict is also associated with increased rates of homicide,
suicide, and unintentional but fatal injuries,
which blurs the distinction between violent and non-violent deaths. See Ghobarah,
Huth, and Russett (2003, pp. 198–99).
7 Disaggregation by time period is not specified in SDG Indicator 16.1.2 but is arguably
implicit.
8 A government that is engaged in conflict
may under-report deaths in an area it
administers or exaggerate fatalities in
areas held by opponents, for example.
9 The UN Refugee Agency reports that the
‘number of new displacements was
equivalent to 20 people being forced to
flee their homes every minute of 2016’
(UNHCR, 2017, p. 2).
10 A recent study points to a need for further
research ‘to clarify whether low estimates
of excess mortality in refugees are the
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20

result of successful humanitarian interventions or due to the limitations of our
methods and data’ (Heudtlass, Speybroeck,
and Guha-Sapir, 2016, p. 1).
The CMR is the ‘number of deaths in a
given period divided by the population
exposed to risk of death in that period’
(OECD, n.d.).
Baseline mortality is a hypothetical mortality rate that can be extrapolated from
a number of data sources, including:
pre-war mortality data from health information or vital registration systems; total
death estimates from databases of agencies such as the UN Population Division;
data from a neighbouring country that
has similar characteristics but is at peace;
a regional average mortality rate; survey
data exploring a pre-war period; and subnational wartime mortality data from a
region that is not exposed to armed conflict
(Widmer, 2017b, p. 8).
A humanitarian emergency is defined as any
situation in which the CMR is double the
baseline rate (Sphere Project, 2011, p. 310).
The distinction between indirect and direct
conflict deaths is not made in data collected by the Syrian Network for Human
Rights, the Syrian Observatory for Human
Rights, or the UN special envoy for Syria.
See LSHTM (n.d.) for an overview of relevant
epidemiological tools than can be used
among conflict-affected populations.
This case study draws on Widmer (2017a).
The provided ratios are extrapolations
based on the cited research.
In contrast to attacks on villages in Darfur,
which have a long history, large-scale violence broke out in early 2003, when rebel
groups led assaults on the Khartoum government, which in turn armed local Arab
and tribal militias to attack civilians. By
January 2009, 2.7 million of Darfur’s population of 6 million had been internally
displaced; the large scale and protracted
nature of the displacement meant that
many camps had effectively become urban
settlements (IDMC, 2010, pp. 6, 11).
It should be noted that the baseline was
based on an assumption. The authors also
indicate that the proportion of violent
deaths was lower in samples with many
displaced individuals. In comparison to
fatalities among non-displaced individuals,
fewer displaced persons per capita died
from attacks, but more died from communicable diseases (Degomme and Guha–Sapir,
2010, p. 298). As the surveys undertaken
in IDP settings were over-represented in
their sample, the authors tried to correct
this bias in their analysis by weighting the
results accordingly.
See LSHTM (n.d.) and UNDESA (2011) for
a review of challenges.
‘Independence’ means that a death captured by one list is not more or less likely
to be captured by another list. This assumption would be violated if, for example, different casualty recording systems exchanged
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information on the cases they captured,
or if some deaths were more likely to
be recorded by non-governmental or governmental sources. ‘Homogeneity’ means
every individual death is equally likely to
be captured by a list. This assumption
would be violated if, for example, deaths
occurring in urban areas were more likely
to be picked up than those occurring in
rural areas. The other two assumptions
underpinning MSE are a closed system,
meaning different lists capture deaths
from the same population—so if only
one of the two lists includes crossborder refugees, this assumption is
violated—and perfect matching, meaning
that every single death can be identified
precisely to determine which lists captured it and, hence, to what extent the
lists overlap.
The sample was stratified to highlight or
capture a particular subgroup by geographic location.
Bayesian methods are probability-based
models that provide researchers with tools
to update their estimates based on new
data (Glickman and Van Dyk, 2007).
See also Krüger and Lum (2015), who
applied MSE to estimate lethal violence in
Kosovo for the period March–June 1999.
See Levy and Sidel (2017, p. 216), calling
for a ‘an independent, nonpartisan mechanism, established and maintained by a
United Nations agency or a multilateral
organization, to investigate, document,
and report on the health consequences
of armed conflict’. This mechanism needs
to include ‘the development, evaluation,
and improvement of methodologies to
document these consequences’.
Participants included representatives from
American University, CRED, the Graduate
Institute for International and Development Studies, the International Committee of the Red Cross, OHCHR, the Peace
Research Institute Oslo, REACH/IMPACT,
and the Small Arms Survey (Small Arms
Survey, 2017).
A core responsibility identified in the
Agenda for Humanity is to prevent and
end conflict (WHS, 2016, p. 3).
See UNSG (2017) and UNSC (2017).
Several global indicators for monitoring
progress in the context of the 2030 Agenda
are survey-based. For example, data for
Indicator 16.1.3—which covers the proportion of a population ‘subjected to physical,
psychological or sexual violence in the
previous 12 months’—will be collected
through sample surveys of the adult population (IAEG, 2017c).
SEM models allow researchers to estimate the direct effects of conflict (battle
deaths) as well as the indirect ones (deaths
that result from the conflict-related breakdown of social and institutional structures).
Causal mediation analysis is similar to
SEM but allows researchers to explore

Briefing Paper September 2017

causal pathways and go beyond the estimation of a simple causal effect.
31 The adoption of ‘aid orthodoxy’ in South
Sudan led to a massive aid effort to try to
build the country and its institutions using
best practices from other contexts. These
efforts, while well intended, did not consider the fact that Sudan’s fragile institutional capacity precluded undertaking
reforms (Larson, Ajak, and Pritchett, 2013).
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