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Nations cannot wage war responsibly or intelligently without careful attention to its costs.  An
elementary part of coming to terms with these costs is an accounting of war fatalities.  Among
other things, this accounting is relevant to gauging the repercussions of a war, both locally and
worldwide.

# Between 19 March and 1 May 2003, Operation Iraqi Freedom cost the lives of
approximately 201 coalition troops; 148 of these were Americans.  

# On the Iraqi side: a review and analysis of the available evidence shows that
approximately 11,000 – 15,000 Iraqis, combatants and noncombatants, were killed in the
course of major combat actions.  (Iraqi casualties incurred after 20 April are not included
in this estimate).  Of the total number of Iraqi fatalities during the relevant period,
approximately 30 percent (or between 3,200 – 4,300) were noncombatant civilians -- that
is: civilians who did not take up arms.  

These conclusions are based on an extensive review and analysis of operational data,
demographic data, several hospital and burial society surveys, media interviews with Iraqi
military personnel, battlefield fatality estimates made by US field commanders and embedded
reporters, and media and non-governmental accounts of hundreds of civilian casualty incidents. 
(See Executive Summary section 6: “A note on methodology.”)



The Wages of War. PDA Research Monograph #8, 20 October 2003
Executive Summary

2

Expressed in terms of their mid-points, our estimates of Iraqi deaths are:

Total Iraqi fatalities: 12,950 plus or minus 2,150 (16.5 percent)

Iraqi noncombatant fatalities: 3,750 plus/minus 550 (15 percent)

Iraqi combatant fatalities: 9,200 plus/minus 1,600 (17.5 percent)

Notably, our estimates are framed in terms of “combatants and noncombatants,” rather than in
terms of “civilians and military personnel.”  This, because a significant number of civilians acted
as combatants and some Iraqi military personnel fought and died out of uniform (and, thus, may
have been mistaken for civilians).  By some counts, between 5,000 and 7,000 of the Iraqis who
died during the period of major combat operations were ostensibly “civilians.”  However, based
on demographic analyses, we count a significant minority of these as likely combatants.  All of
those we count as noncombatants in the estimate above were civilian.

1. Comparison of Operation Iraqi Freedom and Operation Desert Storm (1991)

Complicating any comparison of Operations Iraqi Freedom and Desert Storm are the
disagreements that surround the estimation of Iraqi casualties in the 1991 Gulf War.  We estimate
that Iraqi fatalities in the 1991 war include more than 3,500 civilians and between 20,000 and
26,000 military personnel.  (See Appendix 2.  Iraqi Combatant and Noncombatant Fatalities in
the 1991 Gulf War, which accompanies the main report.)  

# Both the absolute number and the proportion of noncombatants among the Iraqi war dead
was higher in Operation Iraqi Freedom (OIF) than in Operation Desert Storm (ODS),
twelve years earlier.  This, despite (i) the intervening years of technological development
and enhancements to US warfighting capabilities (which cost US taxpayers ~ $1 trillion)
and despite the fact that (ii) far fewer aerial munitions were used in OIF than in ODS and
a much higher proportion of these were guided.

# In absolute terms, US, British, and Iraqi combatant fatalities were substantially fewer in
the 2003 war than in the first Gulf War.  Iraqi fatalities in 2003 were perhaps only 37
percent as numerous; US and British fatalities, 48 percent as numerous.  Yet, measured
against the numbers of troops engaged on both sides during the two wars, casualty rates
were actually higher in 2003 for all concerned.  

# Looking at both the 1991 and 2003 wars, the only feature that marks the two wars as
ostensibly “revolutionary” is the low ratio of US and British fatalities to Iraqi ones. 
These ratios are in the range of 70 – 90 to one.  (By comparison, Israel was able to
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achieve exchange rates of no better than 4-to-1 in its wars with Arab states.)  Apart from
the relatively low number of Anglo-American fatalities, both of the wars had death tolls
that registered within range of many strategically significant wars of the past 40 years.1 
They do not stand out unambiguously as “low casualty” wars.

The casualties incurred during the 2003 war certainly do not compare with those experienced in 
some of the protracted conflicts of the past 25 years, such as the 10-year anti-Soviet war in
Afghanistan or the eight-year Iran-Iraq war.  However, Iraqi losses in 2003 were comparable to
those experienced in some of the Arab-Israeli and India-Pakistan conflicts.  Indeed,
noncombatant fatalities during the month-long 2003 war actually outnumber those suffered
during the three years of intensified conflict between Israelis and Palestinians -- the Al-Aqsa
Intifada -- that began in September 2000.  And total Iraqi fatalities in 2003 surpass those incurred
during the past 15 years of the Arab-Israeli conflict.

2. Strategic significance of the Iraqi death toll

The strategic significance of the Iraqi death toll -- its relevance to US policy -- does not derive
solely from its magnitude, nor can it be fully appreciated through simple linear comparisons. 
Instead, it should be assessed in light of what the United States hopes to achieve and what it
hopes to avoid in Iraq, in the region, and worldwide.  Relevant to this we might ask how the
death toll affects postwar efforts to (i) stabilize Iraq, (ii) isolate and blunt the global terrorist
threat, and (iii) build regional and global cooperation in pursuing these and other important
security goals, such as nonproliferation.

It is apparent that the blood cost of the war now weighs heavily on the relationship between the
United States and other nations -- especially those in the Muslim and Arab world.2   The extent of
noncombatant casualties in particular has helped send international opinion regarding America’s
global role and policy to a 25-year nadir.3   This may impact negatively on the war against
terrorism and on the effort to stem the growth of terrorist organizations and the spread of
extremist ideologies.4

The war’s death toll also has seriously exacerbated the postwar challenge inside Iraq.  There, the
repercussions of war fatalities are amplified and sustained by strong kinship, tribal, village, and
ethnic ties, adding substantially to anti-American sentiments and constituencies.5  This pertains
not only to noncombatant fatalities, but also to the death toll among combatants, who are not
generally viewed by Iraqis as having been stooges of the Hussein regime.  Many Iraqi combatants
were conscripts who fought out of fear or for purely patriotic reasons (however misguided they
may seem from a US perspective).  At any rate, those Iraqis who bear a visceral grudge against
the United States because of the war’s effects may number in the millions -- beginning with the
extended families of the estimated 40,000 Iraqis killed or injured.   This constituency of
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aggrieved individuals supplements other groups who may oppose US policy based on nationalist
sentiments, allegiance to the old regime, tribal affiliations, or fundamentalist orientation.  In this
context, it is especially unfortunate that a key anti-Hussein community -- Iraqi Shiites -- may
have borne the brunt of US power.6  Shiites comprised a majority of Iraqi conscripts -- at least, in
the regular army.  And the war’s most intense and protracted fighting occurred in Shiite majority
areas.

3. Regime change, urban warfare, and the role of ground forces

The fact that OIF cost as many or more noncombatant lives as did the 1991 Gulf War and the fact
that the percentage of combatants killed did not markedly decline is best attributed to the specific
objective for which the 2003 war was fought: regime change.  This goal is far more ambitious
strategically than the goals that defined Operation Desert Storm -- and it imposed more
demanding and risky operational requirements on coalition forces.

Regime change required an engagement with Iraqi power that was more thorough and
unrelenting than was the case in the first Gulf War.  America’s armed forces had to pursue Iraqi
power to where it lived, flush it out, and then destroy, corral, or disperse it.  This entailed more
fighting in and around urban centers because these were also hubs of political power.  Thus,
regime change required that US armed forces get in among the Iraqi people to a greater extent
than in 1991.  Coalition forces had to close on key cities, gain control of vital assets and lines of
communication, conduct repeated raids on centers of power throughout the country, and attrite or
threaten the regime’s military capabilities wherever they resided.

The type of tasks associated with forceful regime change bring ground forces to the fore.  A clear
measure of the augmented role of ground forces is the number of days that ground units
conducted combat operations multiplied by the number of ground units involved; we call this
measure “equivalent brigade-days of ground combat.”  While Operation Desert Storm involved
less than 150 equivalent brigade days of ground combat, Operation Iraqi Freedom involved more
than 400 (through 15 April).  

The advance of coalition ground units decisively and comprehensively challenged Iraqi forces in
ways that air power alone never could.  This prompted intense, two-sided combat at the ground
level.  Compared to air assets, ground units are relatively vulnerable to detailed counter-attack
and they tend to defend themselves more by firepower than by speed, stealth, or distance. When
facing extreme tactical threat -- as they did every day in Iraq -- ground units often respond
ferociously.  This is a function both of their vulnerability and their immersion in a sea of deadly
threat. Thus, it is not surprising that Iraqi hospitals were overwhelmed with casualties as the
ground front advanced.
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Still, it would be a mistake to simply attribute the casualty outcome of the war to the increased
role played by ground forces.  The goals of the war prioritized these instruments and defined their
mission, which was virtually guaranteed to elicit desperate Iraq resistance and to entail
substantial fighting in and around cities.

4. Air interdiction of ground forces: What happened to the Iraqi army?

Air interdiction of ground forces is distinguished from the close air support mission by its focus
on targets that are some distance from one’s own troops.  Functionally, close air support missions
help decide the immediate battle, while air interdiction missions shape the battlefield and help
determine tomorrow’s battle.

In Operation Iraqi Freedom, coalition fighters and bombers flew a total of about 20,700 sorties
and struck more than 19,000 aim points, delivering 29,900 munitions of which 19,948 or 68
percent were of guided types and 9,251 were unguided.7  Interdiction of Iraqi ground units
probably involved more than 12,000 of these aim points (or 60-plus percent) and more than
20,000 of the expended bombs and missiles (or 67-plus percent of the total).8  In this estimate,
approximately 58 percent of the weapons used against the Iraqi army in the field would have
been of guided types.

Most of the effort against Iraqi ground troops was focused on Republican Guard divisions and on
a handful of stalwart regular divisions that formed part of the defensive ring south of Baghdad.9 
None of these divisions were at full strength, except perhaps the Medina (which was reinforced
by elements of other divisions).  All told, the Republican Guard plus several stalwart regular
divisions probably comprised 85,000 troops.  Another 35,000 Iraqi troops in five or six regular
divisions played some role in the fight -- or, at least, came under attack before withdrawing -- in
the north and the southeast.10   (We assume that there were another 60,000 Iraqi troops in the
field who played little role in the fighting and drew relatively little coalition fire).

By contrast, in the 1991 Operation Desert Storm (ODS), coalition fighters and bombers flew
almost 60,000 sorties and conducted more than 41,000 strikes of which more than two-thirds
were directed against ground force targets, including not just troops but also their installations
and depots.11  Approximately 227,000 bombs and missiles were expended by US fixed-wing
aircraft during ODS  and 14,825 of these were of guided types.12  The total percentage of
weapons employed against ground force and related targets was approximately 73 percent.  All
told, about 165,000 munitions were delivered against ground force and related targets in Desert
Storm; approximately 6,000 of these were precision weapons and 159,000 were unguided.13  The
total number of Iraqi army personnel deployed in the theater of operations was probably about
360,000 at the start of the ODS air campaign -- an estimate that takes into account the fact that
Iraqi divisions were substantially under strength. The personnel attrition for Iraqi ground units
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that was attributable to the air war phase of the conflict averaged 2.5 percent of the total deployed
at the beginning of the air campaign, according to interviews with senior Iraqi officer POWs.14 

Comparing the two air campaigns:

# One third as many fighter and bomber sorties were flown in OIF as in ODS and only 13
percent as many air-delivered munitions were used.  However, the proportion of guided
weapons was much higher -- 67 percent versus 6.5 percent; indeed, their absolute number
was 35 percent greater.  Thus, the reduced effort implied by flying only one-third as many
fighter and bomber sorties does not imply a commensurate reduction in impact.  

# Approximately 64 percent fewer air-delivered munitions were employed per enemy
soldier in OIF than in ODS.  However, many more of the weapons used against ground
troops in Operation Iraqi Freedom were guided weapons: about 58 percent versus less
than 4 percent in Desert Storm.  In absolute terms: almost twice as many precision or
guided weapons were used against ground forces in OIF than in ODS.  Thus, it should not
be surprising if US air power was able to achieve levels of Iraqi unit destruction in OIF
surpassing those achieved in Desert Storm, despite the use of much less ordnance.

# Although fewer munitions per active enemy soldier were used in OIF, they were delivered
in a much shorter time period than in Operation Desert Storm: less than three weeks in
OIF versus six weeks in ODS.  Moreover, during Desert Storm, the intensity of air attacks
on ground troops increased gradually and did not surpass their average level until the
campaign’s fourth week.  In OIF, by contrast, US attacks on Iraqi ground units rapidly
intensified, reaching and surpassing their average level in less than a week.  Thus, Iraqi
troops had much less time to adapt to the attacks.

# Also relevant was the fact that, in the 1991 Gulf War, Iraqi units were already well dug-in
and dispersed when the air campaign began, having begun their field deployment as much
as five months earlier.  By contrast, in 2003, there were no clear signs of Iraqi military
field deployments or preparations prior to mid February -- just a few weeks before
fighting began.15

Several factors probably contributed to the rapid collapse of the Iraqi field army despite the use
of fewer aerial munitions per soldier: the increased proportion of guided weapons, the more rapid
application of air power, and the lower level of initial preparation on the part of the Iraqis.

How did Iraqi field units fare under air attack in terms of casualties?  A postwar survey of seven
battlefields conducted by Time magazine reporters suggests a low number of casualties for a fair
cross section of the force.16   However, other sources suggest higher rates:17 testimony from five
disparate Iraqi units ranging from company- to brigade-size indicate fatalities percentages
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ranging from 5 to 33 percent.  In several of these cases, most of the fatalities were suffered in a
single devastating attack. 

A hypothesis consistent with all the reports is that a small portion of Iraqi units (perhaps 5
percent) suffered attrition rates of more than 10 percent.  A larger segment of the force (perhaps
15 percent) might have suffered rates ranging between 1 percent and 10 percent.  This 20 percent
of severely degraded units would have comprised (i) major elements of the Medina and Baghdad
divisions, (ii) some of those units that had attempted to redeploy south of Baghdad after the war
began, and (iii) air defense and artillery units across the force.  The remainder of the force -- fully
80 percent of the units or more -- would have suffered rates of less than one percent, which
would be consistent with the Time survey.  This could produce an overall personnel loss of
between 1.4 and 1.8 percent which, for a force of 120,000, would imply between 1,700 and 2,200
fatalities. 

The hypothesis allows that unit personnel attrition was proportionately lower in OIF than in ODS
-- perhaps 1.6 percent on average versus 2.5 percent -- but that the attrition rate (percentage of
personnel killed over time) was higher: 1.6 percent achieved in less than three weeks versus 2.5
percent achieved in six.  Most important to understanding the contribution of ground force
interdiction to the early, catastrophic collapse of the Iraqi field army is that these air attacks,
concentrated in the second week of the war, may have cost the Iraqis 1 percent of their active
fighters over a period of seven days beginning just one week into the war.  Moreover, with the air
interdiction campaign heavily focused on a minority of Iraqi units, it would have produced (and
did produce) localized experiences of sudden and great devastation.  This would have
communicated throughout the force quickly, both by word and by the fact of some units
beginning to take flight, and could have had a cascading effect.

5. Other operational features of interest

The use of aerial cluster bombs: Many more aerial cluster bombs were used in Operation Desert
Storm than in OIF -- both in absolute terms and in proportion to the total number of weapons
expended and the size of the force attacked.  The 1991 Gulf War saw US air forces employ
approximately 57,000 aerial cluster bombs -- about 25 percent of all the aerial bombs and
missiles used in the war.  By contrast, in Operation Iraqi Freedom approximately 1,500 aerial
cluster bombs were used by both US and British air forces -- about 5 percent of all the aerial
bombs and missiles employed by the Anglo-American coalition.18   In Desert Storm, one cluster
bomb was dropped for every six Iraqi soldiers in the field; in OIF, one was dropped for every 80
Iraqis who fought (or one for every 120 or so who spent some time in the field).  Notably, in
ODS none of the aerial cluster bombs were guided, while in OIF approximately 80 percent were
guided.  Cluster munitions are area weapons that spread bomblets over 10 to 18 acres: more
accurate delivery would probably mean a higher casualty rate among the personnel of the targeted
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unit.  Moreover, if an army is relatively well dispersed in smaller units (company size or smaller),
increased reliance on guided delivery of cluster bombs probably means a higher casualty
percentage overall.

The role of artillery in Operation Iraqi Freedom:19  The artillery of the 3rd US Infantry and 101st
US airborne divisions together with V Corps artillery assets fired more than 17,500 shells, more
than 1000 Multiple Launch Rocket System (MLRS) rockets, and 400 Army Tactical Missiles
(ATACMS).  These units represent a large majority of the US Army artillery assets in the field
during the period covered by this report.  In addition, the Marine Corps claims to have fired more
than 20,000 artillery shells.  British total might easily have been in the range of 6,000 to 8,000
rounds, given that the 75 howitzers they deployed for OIF constituted between 20 percent and 25
percent of the artillery at the disposal of coalition forces.  This implies that the total quantity of
big caliber artillery shells and ground-based missiles used in the war significantly exceeded
40,000. During the 1991 Gulf War, well-over 100,000 artillery shells and surface-to-surface
missiles and rockets were employed.) 

6. A note on methodology

Our estimate of Iraqi war dead is based on an analysis and synthesis of several types of data:

# Journalistic surveys of hospital and burial society records, with a primary focus on
determining the number of civilian war fatalities.   These are supplemented by reports and
compilations of individual casualty incidents.  (See Section 3, main report.)

# Observations and estimates of fatalities in combat by military commanders and embedded
journalists, with an ostensible focus on combatant fatalities. These include 200 media
reports.  (See Section 4, main report; and, Appendix 1, main report.)

# Journalist interviews with Iraqi commanders and military personnel that detail their
experience of the effects of coalition firepower.  (See Section 4.3, main report.)  And,

# Official Operation Iraqi Freedom (OIF) combat statistics as well as data from other recent
US military operations, which has special relevance to estimating the effects of coalition
artillery and air power.

The organization of the study is largely determined by the nature of the evidence.  In its two
principal sections it successively examines noncombatant and combatant fatalities.  
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1. Among the wars with casualty rates lower or comparable to the 1991 and 2003 Iraq wars are:

1956 Suez War: 3,000 military; 1,000 civilian;
1962 Sino-Indian War: 1,000 military; 1,000 civilian;

# As noted above, the estimation of noncombatant casualties depends principally on three
journalistic surveys of hospital and burial records.  These are examined, first, for the
Baghdad area and then for areas outside Baghdad. 

# The estimation of nation-wide combatant casualties comprises three data reviews: The
first draws on field observations and casualty estimates by US military personnel and
embedded reporters.  The second assesses the impact of aerial bombardment, drawing
principally on operational data and casualty reports made by Iraqi officers and enlisted
personnel.  The third assesses the likely fatal effects of coalition long-range artillery,
drawing on operational data and metrics for artillery effectiveness.  No one of these data
reviews provides a complete picture.  Their fusion, however, serves as a basis for
extrapolating total Iraqi combatant fatalities.

The civilian fatality surveys reviewed for this report ostensibly exclude combat personnel from
their scope.  In our estimate, however, they inadvertently incorporate a significant number of
combatants who fought and died out of uniform.  We employ demographic data to estimate the
true proportion of civilian noncombatants in this population. (See Section 3.1.4, main report.)

The estimates of Iraqi fatalities in combat made by embedded reporters and US military
personnel in the field ostensibly excluded noncombatants.  This, too, is a proposition that cannot
be accepted at face value.  In our review of this data we assumed that some proportion of the
observed and reported Iraqi “combatant” fatalities were actually noncombatant fatalities.

A second likely problem with the estimates of Iraqi combat fatalities made by field observers is
casualty inflation.  To help control for this problem, we gave greatest weight to estimates by
eyewitnesses and to estimates that covered events of limited scope for which substantiating detail
was available.  Estimates by military or civil authorities above the division level are excluded
from our count except when they are consistent with estimates made by those closer to the
battlefield.  Even estimates by lower-level commanders and embedded journalists are adjusted,
usually downward, in light of narrative details and other background information.

Our methodology is further described in Section 2 of the main report and in Appendix 1. Survey
of reported Iraqi combatant fatalities in the 2003 War.

Notes
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1965 India-Pakistan: 6,000 military; as many as 12,000 civilian;
1967 Arab-Israeli war: 19,600 military; less than 1,000 civilian;
1971 India-Pakistan: 11,000 military;
1973 Arab-Israeli war: 16,401 military; less than 1,000 civilian;
1978 Cambodia-Vietnamese war: 10,000 military; 14,000 civilian;
1982 Falklands Island War: 1,200 military;
1982 Israeli Invasion of Lebanon: 17,000 total;
1989 Sino-Vietnamese War: 20-30,000 military;
1999 India-Pakistan Kargil War: 1,200 military.
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Project Ploughshares, 2000, 2002);  Jacob Bercovitch and Richard Jackson, International Conflict : A
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