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Introduction

This analysis is part of a draft for a book to
be issued by Praeger and Greenwood late in
2000. It will be revised and supplemented
extensively in the final text.

Copyright Anthony H. Cordesman, all rights reserved.

The Air and Missile Campaign in Kosovo

8/3/00

Page

iii

Table of Contents
VI. NATO REPORTING ON THE EFFECTIVENESS OF THE AIR AND MISSILE CAMPAIGN ............. 1
EFFECTIVENESS REPORTING AS OF APRIL 13TH: THE FIRST THREE WEEKS .............................................................. 1
THE EFFECTIVENESS OF NATO AIRPOWER FROM DAY 20 TO DAY 24 ................................................................... 7
THE EFFECTIVENESS OF THE AIR AND MISSILE CAMPAIGN: DAY 25 TO DAY 50................................................... 14
THE EFFECTIVENESS OF THE AIR AND MISSILE CAMPAIGN: DAY 50 TO THE END ................................................. 20
BATTLE DAMAGE ASSESSMENT, THE “FOG OF WAR,” AND THE “FOG OF SELF-DECEPTION” ................................ 21
The Pentagon Lies to the Congress and the American People ..................................................................... 21
The Barry and Thomas Critique of the Pentagon Report............................................................................. 23
The Fog of War, Surgical Bombing, and the Revolution in Military Affairs ................................................ 25
VII. STRATEGIC BOMBING .......................................................................................................................... 27
THE US POST-ACTION ASSESSMENT OF THE STRATEGIC CAMPAIGN ................................................................... 28
KOSOVO, NATO, AND STRATEGIC BOMBING .................................................................................................... 29
EVOLVING A COMMAND STRUCTURE IN MID-CRISIS .......................................................................................... 30
THE ECONOMIC AND INDUSTRIAL BASE THAT NATO ATTACKED ....................................................................... 31
The Vulnerabilities of Serbia’s Economy and Infrastructure ....................................................................... 32
Unrealistic NATO Claims versus Unrealistic Serbian Claims ..................................................................... 33
FUEL, PETROLEUM, OIL, AND LUBRICANTS (POL) TARGET GROUPS: ................................................................. 34
Wartime Gamesmanship with Damage Assessment ..................................................................................... 34
Guessing at the Impact from a Postwar Perspective.................................................................................... 36
Strikes Against Industry Support and Infrastructure Target Groups: ........................................................... 40
Strikes Against Electric Power Facilities:................................................................................................... 42
LINES OF COMMUNICATION (LOCS) AND SUPPLY ROUTES TARGET GROUPS: ...................................................... 45
COMMAND AND CONTROL TARGET GROUPS: ..................................................................................................... 50

Copyright Anthony H. Cordesman, all rights reserved.

The Air and Missile Campaign in Kosovo

8/3/00

Page

iv

List of Figures and Tables
Figure 11 ................................................................................................................................................................................. 4
The Progress in the Air and Missile War in Kosovo by Type of Major Target: As of April 13, 1999........................................ 4
Figure 12 ................................................................................................................................................................................. 5
Total Sorties vs. Bombing Runs: As of April 13, 1999............................................................................................................. 5
Figure 13 ................................................................................................................................................................................. 6
Overall Success of Air and Missile War As of April 13, 1999.................................................................................................. 6
Figure 14 ............................................................................................................................................................................... 10
Combat Aircraft Involved in the Air and Missile War............................................................................................................ 10
Figure 15 ............................................................................................................................................................................... 11
Approximate Number of Sorties in the Air and Missile War in Kosovo: As of May 12, 1999 ................................................ 11
Figure 16 ............................................................................................................................................................................... 12
Approximate Number of Strike/Attack Sorties in the Air and Missile War in Kosovo: As of May 12, 1999........................... 12
Figure 17 ............................................................................................................................................................................... 13
The Air and Missile War in Kosovo: Strikes and Restrikes on Target Group Type per Day: As of May 13, 1999 (Day 50) .... 13
Figure 19 ............................................................................................................................................................................... 16
Strikes and Restrikes on Total Target Groups in the Air and Missile War in Kosovo per Day By Type of Target: As of May
13, 1999 (Day 49) ........................................................................................................................................................ 16
Figure 20 ............................................................................................................................................................................... 17
Total Strikes and Restrikes for All Target Groups in the Air and Missile War in Kosovo per Day: As of May 13 1999 (Day
50) ............................................................................................................................................................................... 17
Figure 21 ............................................................................................................................................................................... 18
The Progress in the Air and Missile War in Kosovo by Percentage of Total Strikes and Restrikes on Given Types of Major
Target Group As of May 13: Day 50 ............................................................................................................................ 18
Figure 22 ............................................................................................................................................................................... 19
Growth in Strikes and Restrikes Against Serbian Army and Special Police Target Groups Hit in the Air and Missile War in
Kosovo: As of May 13, 1999 (Day 50)......................................................................................................................... 19
Figure 23 ............................................................................................................................................................................... 39
NATO Damage Claims Relating to POL and Defense Industry .............................................................................................. 39
Figure 24 ............................................................................................................................................................................... 44
NATO Damage Claims Relating to Electric Power ................................................................................................................ 44
Figure 25 ............................................................................................................................................................................... 48
NATO Damage Claims Relating to Lines of Communication................................................................................................. 48
Figure 26 ............................................................................................................................................................................... 49
The Rising Serbian Presence in Kosovo: As of April 27, 1999 ............................................................................................... 49
Figure 27 ............................................................................................................................................................................... 53
NATO Damage Claims Relating to Command, Control, and Communications....................................................................... 53

Copyright Anthony H. Cordesman, all rights reserved.

VI. NATO Reporting on the Effectiveness of the Air
and Missile Campaign
Any detailed analysis of the effectiveness of air and missile war requires careful caveats
and an understanding of the limits to effectiveness data that NATO and the US have released to
date. The data released during the had massive gaps and definitional problems and a history of
the data that NATO, Britain, and the US released provides a strong warning regarding the risks
in overemphasizing a propaganda-oriented approach to effectiveness reporting and a false image
of “perfect war.”
The lessons of war documents that NATO, Britain, France, and the US have issued since
the war have been little better. They have all been tailored as much for political and propaganda
purposes as to provide any serious insights into what happened during the war. While many
problems and shortfalls are discussed throughout the course of this analysis, one of the most
striking aspects of these papers is that they draw conclusions regarding air and missile power
that are unsupported by any of the detailed analysis the US Air Force made available after the
Gulf War. They provide only generalized data on sortie rates, and there are no reliable data on
the history of sorties by aircraft type and mission, on the use munitions by type and the resulting
effectiveness against given targets, on the resulting damage assessment, and on the strategic and
tactical effects of that damage.

Effectiveness Reporting as of April 13th: The First Three Weeks
The initial NATO reporting on the effectiveness of the air and missile campaign had little
value or credibility. Most of the data in the daily briefings meant far less than met the eye.
NATO normally only showed numbers of strikes by target group. The reporting on sortie rates
was approximate and often contradictory. There was little reporting on how many strikes
actually delivered munitions, what aircraft performed what missions, the number of weapons
released by type, and their effectiveness. The end result was that NATO and member countries
normally only reported the “inputs” to the campaign in terms of sortie groups attacked, and then
make occasional broad judgments about effectiveness, many in percentage form that do not vary
over time or where the definitions are obviously changing from day-to-day. Little attempt was
made to define or validate NATO or national claims.
Nevertheless, NATO and member countries did provide enough data on effectiveness to
provide some insights as to the probable effectiveness of the air and missile war. SACEUR,
General Wesley Clark, provided the first meaningful effectiveness data on the on the air and
missile campaign during a press briefing on April 13th. The resulting statistics covered the first
20 days of the air and missile campaign and are as interesting for what they do not say as for
what they do:
Figure 11 shows the results of the strikes as of April 13th (Day 20) by target category and by
type of damage. If the data are taken literally, they imply that NATO has been most successful
against oil production and supply route targets, has been moderately successful against command
and control targets, and has had limited success against air defense targets and Serbian forces –
the targets it has struck the most.
There are, however, severe problems with these data:
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•

There is no way to know the value of any target or group of targets.

•

Many “strategic” targets, such as factories, are mysteriously omitted from the figures.

•

No data are provided on the total number of targets to be hit in each category to give
some indication of how much of the total number of targets has been hit.

•

No failures are shown in terms of “no damage” and “light damage,” and discussions
with some U.S. military officers indicate that “moderate” damage now includes any
damage no matter how slight

Figure 12 shows that NATO had flown just under 6,000 sorties in a period just short of
three weeks. This was not particularly impressive by Gulf War standards, and was not yet an
intense campaign. What is more striking, however, is that only 1,687 out of 5,926 sorties, or 28
percent, involved any kind of offensive mission. This worked out to about 80 sorties per day.
•

Once again, the words NATO used meant less than met the eye. These figures
counted bombing runs, not the number of sorties that actually delivered weapons or
sorties that hit their targets. Some U.S. sources indicate that actual strikes averaged
under 45 sorties per day.

•

Put differently, NATO flew 5,926 sorties to strike and restrike 102 target groups (the
U.S. says 200 targets), or 58 sorties per target group by Day 20. It flew 1,687 actual
bombing runs or 17 sorties per target group hit. If one only counts target groups with
severe damage or destroyed, this is 5,926 sorties for 44 targets, or 135 sorties per
target group, and 38 shooter sorties per target group with serve damage or destroyed.
Note that NATO also fired several hundred cruise missiles not included in these
totals.

•

NATO averaged a strength of about 500 aircraft during the first 20 days of the air and
missile campaign. It flew an average of 282 sorties per day, which means it has flew
an average of 0.56 sorties per aircraft per day, and 0.16 shooter sorties per aircraft per
day.

Figure 13 provides a summary picture of the air and missile campaign as of Day 20.
After nearly three weeks of what was then called an “intensive” air and missile campaign, only
103 targets or target groups had been hit, and 60 were scattered air defense and Serbian force
targets. Figure 13 also shows, however, that even where hits were reported, a total of 56 percent
had only “moderate damage.” Since “moderate damage” seems to include any hit of any kind on
any target, regardless of its importance, this does not qualify as high success. What these data do
indicate is:
•

The one area where NATO clearly had major success during the first 20 days was in
striking refineries and POL facilities. At the time, NATO said that this could force
Serbia into rationing fairly quickly and affect large-scale military operations. The
problem with this appraisal was that the Serbs were already deployed in Kosovo and
could seize all fuel stocks from the Kosovars, making the refugee problem even
worse. They did not need fuel-intensive operations without a major ground opponent.

•

The attacks on lines of communication, as of Day 20, had not affected low-level and
largely infantry operations or the size of the Serbian forces already in Kosovo.
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Infantry and light supplies could bypass bridges after a day or two using boats. Once
again, the key problem was that the Serbs in Kosovo could draw-down on the
remnants of an economy that originally had 1.62-1.8 million Kosovar Muslims, and
seize the remaining food and supplies of the refugees, letting them starve.
•

Hitting command and control facilities largely meant hitting empty buildings. Serbia
did not need the advanced communications facilities in these buildings for the kind of
war it was fighting. Worse, destroying some facilities in Kosovo led the military and
police to drive out even more Kosovars and use their facilities as headquarters.

•

NATO hit many air defense targets and target groups as of Day 20 – a total of 30.
Only five, however, were destroyed, and only four had severe damage. The
remaining 21 had “moderate” damage that normally means little or no operational
effect. The bulk of land-based air defenses has survived intact, and can fire from
dispersed sites. NATO had achieved a reasonable degree of air defense suppression
and had badly damaged the central radar and command and control system. However,
it had scarcely achieved secure freedom of action at low-to-medium altitudes since
most Serbian surfaced-based air defense systems survived.

•

As of April 13 (Day 20), the air and missile campaign claimed to have hit 33 army
and police target groups. Of these, 21 had only moderate damage. Many of these
targets were outside Kosovo. NATO hit only 13 targets in Kosovo proper – 2 counted
as destroyed, 3 with severe damage, and 8 with only “moderate” damage. These were
scarcely impressive claims.

The punch-line is that NATO’s wartime effectiveness reporting on the first three weeks
of the air and missile campaign was about as credible as the body counts in Vietnam. It also
showed few signs of reflecting the result of any “revolution in military affairs.” NATO’s figures
indicate that the alliance flew a total of 135 sorties per target with serious damage, and 38
shooter sorties per target with serious damage. This was scarcely a sign of a successful
“revolution in military affairs,” particularly since virtually everything fired was then a “smart”
or guided weapon. About 90 percent of the weapons used through April 15th were “smart” or
guided weapons, versus only 9 percent during the Gulf War.

Copyright Anthony H. Cordesman, all rights reserved.

The Air and Missile Campaign in Kosovo

8/3/00

Page

4

Figure 11
The Progress in the Air and Missile War in Kosovo by Type of Major Target: As of
April 13, 1999
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Figure 12
Total Sorties vs. Bombing Runs: As of April 13, 1999
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Figure 13
Overall Success of Air and Missile War As of April 13, 1999
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The Effectiveness of NATO Airpower from Day 20 to Day 24
The statistical data that NATO provided on total sorties flown during the middle of the
air and missile campaign are shown in Figures 14 through 17. They clearly reflect a major
increase in attack sorties after Day 20. At the same time, no data were provided on the number
of strike sorties that actually released munitions, or which included severe damage. It should be
noted that NATO had to restrike most targets, and that 80 percent of the strikes during the fist
four weeks of the war were against target groups that had already been struck once.
After Day 20, NATO and member countries also provided improved day-to-day
reporting on the number of target groups it strikes and restrikes. (The U.S. reported the number
of individual aim points as targets while NATO reported a cluster of related aim points in one
area as a target). The changes in the number of sorties flown and target groups struck after April
13th (Day 20) are shown in Figures 16 to 18. These figures show the number of new target
groups hit by type per day, the growth of the total number of target groups hit over time, and the
growing impact that NATO had on Serbian ground forces and special police forces in the field.
These figures also show that NATO more than doubled the number of target groups it hit
between April 13th (Day 20) and April 21st (Day 28), and did so in spite of poor weather. NATO
had only seven days of “favorable weather” during the first three weeks of the campaign, and
had to cancel more than half of its planned strike sorties on 21 days during the first 36 days of
the air and missile campaign.
NATO announced on April 24th (Day 31) that it had achieved air superiority in the midto high-altitudes, significantly damaged the integrated air-defense system of Yugoslavia,
destroyed 70 aircraft, and shot down 5 in direct air-to-air interceptions. NATO shot down
another MiG-29 on May 4th. 1 NATO claimed to have destroyed 40 percent of the SAM-3
facilities of Yugoslavia, 25 percent of the SAM-6 missile systems; and large percentages of
petroleum, oil and lubricant stocks, 70 percent of them for military purposes and 25 percent of
the fuel storage capabilities. Yugoslavia’s capacity to refine crude oil had also been destroyed.
NATO never explained the source of such percentage estimates at any point during the war, and
there is no accepted method of calculating them. They are at best guesstimates.
NATO did provide a more detailed study of the overall status of the air and missile
campaign on April 27 (Day 34) and more detailed summary targeting maps and assessments of
effectiveness. It claimed that the Serbian integrated air defense system was ineffective, that it
was destroyed when it tried to target NATO, and that Serbia was trying to conserve it by using it
sparingly. NATO claimed it had destroyed roughly 70 aircraft, about 40 percent of Serbian SA3 battalions, and 25 percent of the SA-6 batteries in spite of the fact it had flown some 400 strike
sorties since its last report.
The NATO report was not optimistic when describing the attacks on command, control
and communications targets. NATO reported that Serbia had a “very hardened and redundant
command and control communications system.” NATO said the systems used cable, commercial
telephone, military cable, fiber optic cable, high frequency radio communication, and microwave
communication and that the entire system was interconnected. It said there were more than 100
radio relay sites around the country, and that everything was wired in through dual use. Most of
the commercial system served the military, and the military system could be put to use for the
Copyright Anthony H. Cordesman, all rights reserved.
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commercial system. There is no distinction between them other than a few private radio stations
that were put up over the last decade.
Nevertheless, NATO claimed it had inflicted “moderate to severe damage” on the
system. The Serbs were having trouble communicating, and were trying to pull together their
information systems, but found this difficult. Television was a key instrument of the military
command and control structure, and for propaganda and mobilizing resources. The TV system
had been significantly degraded and disrupted across Yugoslavia through strikes against the
radio relay network.
NATO made only limited claims regarding its attacks on military supply routes. It said
that it was trying to interdict and cut off Kosovo and make it much more difficult for Serbia to
sustain its military operations there. It said it was attempting to establish three bands of
interdiction by carrying out strikes against railroads, roads, bridges and other means of
transportation into Kosovo or out of Montenegro. It also said it was seeking to stop the flow of
oil out of Montenegro and prevent any military supplies from going into Kosovo or elsewhere. It
claimed that it was cutting off Serbia’s ability to reinforce or to sustain its forces easily in
Kosovo “step by step, bit by bit,” but stated that Serbian forces could walk in through the gullies
and the rivers and so forth and that such interdiction would never be complete.
NATO stated that it was seeking to degrade ground forces capabilities outside of Kosovo,
that personnel and material losses were mounting, that a number of key facilities that Serbia
valued highly had been destroyed and that it was seeing daily evidence of declining morale and
increasingly widespread avoidance of the draft. It said it was using a variety of targeting means
and a variety of weapons systems on Serbian forces in Kosovo; that personnel and material
losses were mounting; that Serbia had lost the use of most of the key facilities there; and that
NATO was seeing increasing numbers of desertions and declining morale among the troops. At
the same time, it said that Serbian troop concentrations were still forcibly herding the refugees
around, engaging in ethnic cleansing and continuing to fight against the UCK – although the
UCK (KLA) had not been defeated in the field by the Serb forces. It also said that Serbian forces
were trying to fortify defensive positions in anticipation of NATO ground operations.
NATO claimed that it had essentially destroyed Serbian production capability in
petroleum, oil and lubricants and refinery capability, although it warned such facilities could be
repaired. It claimed it had destroyed about one-third of the military fuel reserves, that the
military was increasingly desperate for fuel, and there were at least three instances where
operations had been shut down in an effort to conserve fuel or simply because they had run out
of fuel. NATO said that its goal was the isolation of Yugoslavia because any air and missile
campaign is a race of destruction against repair, reconstruction and resupply. NATO was using
military means to destroy the FRY’s oil refineries, and to ensure no oil flowed through pipelines
from Croatia, Hungary and Romania. Once again, it never provided definitions or data to back
up or support these estimates.
NATO noted that its efforts were being supported by Romania, who had an indigenous
oil industry, but had cut off all commercial delivery of petroleum products to Yugoslavia. It
stated that the major problem remaining was ongoing tanker shipments and this was the reason
for the naval blockade. Before the air and missile campaign, only 2-3 ships per day went to Bar
harbor. By the fourth week of the war, there were 10 ships a day in port – almost exclusively
tankers offloading 24 hours a day. NATO was also concerned that Serbia was trying to get
Copyright Anthony H. Cordesman, all rights reserved.
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supplies up the Danube, but said that it was going to use air and missile power to ensure it would
not succeed.
NATO reported for the first time on its campaign attack on Serbia’s military production
and ammunition production. It said it had good success against ammunition stocks and had done
serious damage to Serbia’s ability to repair and maintain its aircraft, military vehicles,
armaments and munitions.
NATO also stated that it was using precision munitions, and that its campaign was not
directed against the people of Serbia, but rather against the regime, higher level command and
control, the forces in the field, and their sustaining and supporting infrastructure. It stated that its
overall assessment was that it was doing significant damage to every set of targets, and that it
was conducting “a systematic, sustained and serious campaign (to) move methodically,
systematically and progressively to attack, disrupt, degrade and ultimately destroy Serbia’s
forces, sustaining infrastructure, command and control and all of the other targets that are
associated with Serbia's campaign of repression.”
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Figure 14
Combat Aircraft Involved in the Air and Missile War
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Figure 15
Approximate Number of Sorties in the Air and Missile War in Kosovo: As of May 12,
1999
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Figure 16
Approximate Number of Strike/Attack Sorties in the Air and Missile War in Kosovo: As
of May 12, 1999
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Figure 17
The Air and Missile War in Kosovo: Strikes and Restrikes on Target Group Type per
Day: As of May 13, 1999 (Day 50)
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The Effectiveness of the Air and Missile Campaign: Day 25 to
Day 50
The NATO reporting on the number of target groups struck after Day 25 is summarized
in Figures 19 to 22. It is important to note that the data on the number of strikes on given target
groups became steadily less useful as time went by. The number of restrikes became so high that
it became increasing difficult to tell what NATO was doing that was different and what was a
restrike Further, as the number of strikes increased against Serbian ground troops, the release of
data on the number of target groups, as distinguished from numbers of actual targets, made it
virtually impossible to determine the breadth and scope of the NATO air and missile war.
NATO and the US did provide detailed strike maps during this period that were more useful than
its statistics, but the data on target distribution and location in these maps cannot be summarized
into statistical trends.
NATO claimed on May 7th that it had damaged 20 percent of the military equipment in
Kosovo, over 300 individual items. It said this damage included all major road and rail lines into
Kosovo, and all but two bridges over the Danube. It claimed that 60 percent of Serbia’s MiG-29s
were destroyed and the rest, including other aircraft, grounded. It claimed it destroyed 4 out of 7
of the major fuel storage sites in Kosovo, the two major oil refineries in Yugoslavia, nearly 40 of
52 radio-relay targets, 50 percent of ammunition storage sites, and 8 battalion-and-brigade field
command posts in Kosovo. In addition, NATO claimed it had damaged strategic targets such as
command posts, army headquarters, lines of communication and airfields and storage sites.
Nevertheless, NATO spokesman Jamie Shea made it clear on May 12th that the
effectiveness of the air and missile campaign was still uncertain,
“If you wish to judge us after 50 days, I would simply say that the game is not over yet quite frankly and
I don’t think we should start writing the history books until the final results are in. I wouldn’t rush to any
premature judgment here. We are starting to hit Milosevic very hard indeed in Kosovo and it is going to
get harder, and harder in the days ahead.…we really are now turning our attention not simply to those
who are being killed, but to those who are doing the killing, and we are going to continue to do this. And
the fact that President Milosevic may not have agreed to the five conditions yet is no logical reason for
saying that he won’t agree to them tomorrow or the day after. He will and we are going to keep this up.”

General Shelton, the Chairman of the US Joint Chiefs gave a more optimistic picture on
May 12th,
“Operation Allied Force is proceeding well, and the Serb army and security forces are being
systematically and effectively attacked by NATO air and missile power. After seven full weeks of air
strikes, we have significantly reduced the effectiveness and the capabilities of the Yugoslav army and its
security infrastructure. Yugoslavia’s integrated air defense system, though it remains a threat to our pilots
and to our air crews, has been hit hard. And more than half of Milosevic’s modern surface to air missile
radars have been damaged or destroyed. As you know, he’s lost nearly all of his front line MiG-29
fighters and nearly 20% of his ground attack aircraft.”
“Both of his oil refineries are shut down, and more than a third of his military reserve fuel storage is
destroyed or severely damaged. Finally, and this is not an all-inclusive list, we have seriously damaged
Milosevic’s military industrial capacity, reducing his ability to repair and maintain his aircraft by 70%
and his ammunition production capacity by two-thirds.”
“In Kosovo itself, Milosevic’s army and his special police units continue to suffer damage from NATO
air strikes. Nearly a quarter of his armored vehicles—that is tanks and armored personnel carriers—have
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been damaged or destroyed. And roughly 40% of the Serb artillery in Kosovo has been taken out. Most of
the ammunition and fuel supplies of the Serb Third Army, which as you know by now, probably, is the
unit that operates in Kosovo, has been destroyed along with more than half of the infrastructure that
supports this force. Distribution networks into Kosovo for critical supplies such as fuel and ammunition
have been severely disrupted. Rail lines into Kosovo are severed, and about half the roadways into
Kosovo have been damaged as well.
We also continue to receive significant indications of growing unrest and discontent within the ranks of
the Yugoslav army. Of course, these reports can hardly come as a surprise. You would expect that any
military force that is first used against helpless civilians and then is subjected to tremendous pounding by
NATO aircraft would have considerable doubts about its future and about the leadership that has gotten
the military into this situation. I don’t mean to paint too rosy a picture here. We are conservative in our
estimates, and it is possible that a force like the one Milosevic is using for ethnic cleansing and terror in
Kosovo could hold out for quite some time. But it is clear that NATO’s air and missile campaign is
exacting a significant toll on Serb forces in Kosovo and throughout the rest of Yugoslavia.”

These statements reveal a number of contradictions, and NATO’s summary statistics and
damage estimates were scarcely consistent. Like the rest of NATO’s statements during the war,
the were designed more to shape public opinion than inform it, although some may have been
designed to influence the Serbian people. At the same time, they cannot be dismissed as
propaganda alone. They do describe the broad trends in the NATO campaign and NATO’s hopes
– if not anything approaching a rigorous assessment of the tactical situation and meaningful
battle damage assessment.
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Figure 19
Strikes and Restrikes on Total Target Groups in the Air and Missile War in Kosovo per
Day By Type of Target: As of May 13, 1999 (Day 49)
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Figure 20
Total Strikes and Restrikes for All Target Groups in the Air and Missile War in Kosovo
per Day: As of May 13 1999 (Day 50)
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Figure 21
The Progress in the Air and Missile War in Kosovo by Percentage of Total Strikes and
Restrikes on Given Types of Major Target Group As of May 13: Day 50
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Figure 22
Growth in Strikes and Restrikes Against Serbian Army and Special Police Target Groups
Hit in the Air and Missile War in Kosovo: As of May 13, 1999 (Day 50)
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The Effectiveness of the Air and Missile Campaign: Day 50 to
the End
NATO never tied its damage and effectiveness estimates specifically to the increase in its
sortie rates or the type of aircraft and munitions it used. It is clear, however, that better weather,
improved targeting, increases in aircraft numbers and sortie rates did shape NATO’s steadily
rising claims.
On May 19th (Day 56), NATO released a summary of the effect of NATO actions on
Serbian capabilities. It estimated that 75% of fixed surface to air missile sites (SAMs) had been
destroyed, as well as 12% of the mobile SAMs. 69% of Serbian MiG-29s and 34% of all other
combat aircraft had been destroyed. 31% of all Serb heavy forces in Kosovo were destroyed,
including 11 battalion/brigade command posts, 312 tank/artillery pieces/armored vehicles, and
244 other pieces of military equipment.
On May 27th (Day 64), Rear Admiral Thomas R. Wilson J-2 reported yet another battle
damage assessment in a Department of Defense briefing. He stated that Serbia’s ability to
conduct and support air operations at nearly all airfields had been degraded and maintenance
facilities, POL storage, and runways had been destroyed or damaged. The air-to-air threat had
been virtually eliminated due to the destruction of 34 Serb MiG aircraft. He also reported that
Radar air surveillance coverage was limited and ineffective. As to the status of the VJ/MUP,
mobility was reported to be limited, the units were dispersed and concealed and morale was
deteriorating. The VJ/MUP was not expected to be able to eliminate the UCK or conduct routine
military operations without difficulty. The UCK was becoming more aggressive, especially in
Western Kosovo, and their supply and military situations were improving thanks to the influx or
seizure of weapons and the addition of professional and experienced military leaders and trained
recruits.
NATO’s key claims came at the end of the bombing campaign on June 10th. The
Department of Defense reported that the NATO air and missile campaign had inflicted the
following damage to strategic and interdiction targets:
•

NATO had destroyed 100% of the FRY’s petroleum refining production capability.

•

65% of Serbian ammunition production capacity was damaged or destroyed, including
50% of its explosive production capacity

•

Forty percent of the Serbs armored vehicle production and repair capacity was damaged
or destroyed.

•

70% of aviation equipment assembly and repair capacity was damaged or destroyed.

•

NATO had inflicted moderate damage to lines of communication throughout the country.
Of the Danube bridges, 70% of road bridges and 50% of the rail bridges were reported
destroyed, blocking river traffic between Belgrade and Croatia. In addition, rail capacity
was totally interdicted and road throughput was degraded on routes to Montenegro,
barring the Serbs ability to transport fuel from the Barr port facility into Kosovo over rail
lines. Regarding the Kosovo corridors, 100% of the rail and over 50% of the road
capacity had been interdicted.
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•

The Serbian national C3 operational capability was in a degraded status, with moderate
functional damage to over 30% of military and civilian RADREL networks.

•

The Serbian propaganda machine was severely degraded with 45% of TV broadcast
capability non-functional and radio broadcasts limited to urban areas. Both the Serb
Socialist Party Headquarters and the Presidential Residences, which were being used as
alternate command posts, sustained severe damage.

The Department of Defense also estimated that NATO had done major damage to Serbia’s
military forces. It estimated that 85% of Yugoslavia’s MiG-29s were destroyed or severely
damaged beyond use, and 35% of its MiG-21s -- 24 of which were no longer available. It
claimed that two of Serbia’s three SA-2 battalions had been destroyed, 70% of its SA-3s, and
three out of its 22 mobile SA-6 batteries.
The Department estimated that NATO had destroyed up to 450 artillery and mortar
pieces, , about 220 armored personnel carriers, and around 120 tanks. It had damaged or
destroyed 35% of the facilities of the Serbian 1st Army. It claimed to have damaged or destroyed
over 20% of the facilities of the 2nd Army, although this army was reported to still be able to
reinforce Kosovo. It claimed to have damaged or destroyed 60% of the facilities of the 3rd Army
and that their ability to sustain operation was significantly reduced. The US claimed the overall
ability of Serbian land forces to sustain high tempo combat operations was reduced.
These claims, however, had all the gaps and uncertainties of previous claims. They were
vague, poorly defined, and were not tied to any clear method of damage assessment. NATO did
not provide supporting data on sorties, missiles, and munitions used, or the role of given types of
aircraft. NATO also did a much better job of discussing physical destruction than the resulting
military and political effects. These problems and potential lessons become much clearer when
the effectiveness of the air campaign is analyzed by target category and when one considers the
results of NATO’s postwar efforts to fully assess its damage– an effort that was only concluded
in the fall of 1999, and nearly six months after the war was over.

Battle Damage Assessment, The “Fog of War,” and the “Fog of
Self-Deception”
The problems in assessing NATO’s overall effectiveness are discussed shortly by type of
target, and it is important to note that the problems in targeting, carrying out strikes, and
assessing damage varied sharply by target and munitions type, and according to weather, nearby
defenses, and other factors. As a result, many of the sweeping generalizations made about the
effectiveness of air and missile power after the war could not be true even if better data had been
collected during the conflict. The illusion of “perfect analysis” is just as unreal as the illusion of
“perfect war.”

The Pentagon Lies to the Congress and the American People
The report on the lessons of the war that the US Department of Defense sent to the
Congress at the end of the war compounds many of these errors, and at best, lies by omission.
While the US military services did carry out an independent assessment of battle damage, these
assessments were not included in the report at the direction of the Secretary of Defense, and
most politically embarrassing data were kept out of the report. All it provides is a cautiously
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worded overview of problems in measuring NATO’s effectiveness that the Alliance did not
address with any frankness during the war.2
Battle damage assessment and the evaluation of the effectiveness of allied attacks against the various
targets in Serbia proper and Kosovo remained at the forefront of NATO and U.S. efforts and concerns.
The ongoing assessments and analysis clearly show that while there were instances where collateral
damage occurred, it was minimized by use of precise and accurate weapons. In addition, while wartime
battle damage assessment did not always provide complete information, wartime assessments of damage
to fixed targets in Kosovo were generally accurate. Allied strikes against fixed targets including bridges,
airfields, tunnels, bunkers, petroleum and fuel facilities, and other above ground structures were highly
successful and inflicted very limited collateral damage. However, Serbia’s mobile Army and Interior
forces presented a targeting and damage assessment challenge.
Analyses of the results of NATO attacks were conducted as the campaign proceeded based on the fullest
available information. The Mission Analysis Tracking and Tabulation System (MATTS) was used to
construct a primary target database as Operation Allied Force unfolded. The MATTS database began
with the mission designations provided by the air tasking order; these designations were then correlated
to mission reports filed by returning aircrews. The mission report data were loaded into the database to
reflect weapons released and the Desired Mean Point of Impact (DMPI) for each weapon. Analysts used
imagery and other sources to review the desired impact points to assess the damage done by each strike
sortie. Time sequencing between strike sorties and reconnaissance of an impact point were critical.
Typically, individual installations have multiple desired impact points — for example, a factory
installation may have several buildings that must be struck individually, or an airfield may have multiple
aircraft shelters, storage locations, and other targets within the complex. If reconnaissance resources
could not be scheduled to review a particular installation until 2 or 3 days after air strikes had occurred; it
was extremely difficult to determine properly the weapons and aircraft responsible for specific damage.
In such cases, NATO was unable to confirm damage associated with a particular aircraft and weapons
mix and therefore characterized the damage in the MATTS database as unconfirmed. After the conflict
ended, NATO sent a team into Kosovo to assess the effects of air attacks. This assessment examined both
fixed and mobile targets. The U.S. European Command has already made public an initial presentation of
findings from this review. The results from the wartime analyses and the postwar assessment provide the
basis for this study of lessons learned.
Further study is now underway within the Department to integrate the findings of all available data and
to develop insights from this information on a variety of important topics. How good was our
understanding of attack effectiveness as combat proceeded? What surveillance and reconnaissance
systems proved most accurate and timely in delivering information critical to these assessments? What
lessons can we draw from postwar examination of targets and target areas to modify or improve our battle
damage assessment process? How should the inevitable uncertainty in the information be handled? For
example, targets were often attacked by multiple systems, making an assessment of any single system’s
effectiveness against those targets nearly impossible. Further, judging the degree of impairment inflicted
on a damaged, but not destroyed, target probably will always remain a source of uncertainty. New
technologies, such as video imagery from munitions in the terminal attack phase or intrusive sensors at
important pre-selected sites, will improve our capability to assess weapon performance.
On the other hand, munitions such as JDAM that do not incorporate a real-time imagery loop and will be
used in much greater numbers in the future will complicate the damage-assessment process.
Consequently, a substantial degree of uncertainty will continue to exist in any future war.

The reality behind these words is a further warning against efforts to create the illusion of
perfect war, ad the idea that collateral damage can be almost totally avoided. It is also a warning
that even the most advanced military power in the world has no foreseeable prospect of
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achieving the level of “information dominance” called for in some versions of the writings on
the “revolution in military affairs.”
In fact, one of the reasons that the Department of Defense report on Kosovo is so empty
of detail and the kind of data needed to give it credibility is that sources within the Pentagon
indicate that the authors of the report from which these comments are taken could not come
close to agreeing on the details of the damage assessments they were asked to make, or the realworld lethality of given munitions and strike systems. They found that battle damage assessment
(BDA) is often at best an art form based on informed guess work, and that there is often limited
correlation between even the moist advanced forms of test and evaluation and real world
effectiveness. In fact, it was so brutally clear that many of NATO’s wartime claims regarding
accuracy, lethality, and collateral damage could not be substantiated that the report on the
lessons of the war had to gloss over many of the most critical issues involved.
A great deal of additional reporting and testimony is also beginning to emerge on
individual aspects of the analytic effort that reinforces these points. For example, Brigadier
General Robert M. Flanagan, the Deputy Commander, II Marine Expeditionary Force, provided
the following comments on one of the operational problems in both targeting and BDA.3
The myriad Electronic Data Collection Agencies that exist today proved to be overwhelming and often
confusing. The importance of real-time, accurate Electronic Battle Damage Assessment (EBDA) is vital
to mission success, but is unavailable in a timely manner. The cumbersome, slow EBDA process made it
difficult for Prowler aircrews to determine real time and accurate location of enemy air defense systems
and inhibited crews from determining the success of HARM shots. The result was often redundancy in
HARM attacks. We need to fund research for a common real time EBAA, DOD ELINT capability.

The Barry and Thomas Critique of the Pentagon Report
The most controversial critique of the Pentagon report is contained in an article in
Newsweek by John Barry and Evan Thomas.4 According to this report, the Secretary of Defense
suppressed an Air Force report that showed that the number of targets verifiably destroyed was
only a “tiny fraction” of the US claims: 14 tanks, not 120; 18 armored personnel carriers, not
220; 20 artillery pieces, not 450. The article states that Air Force investigators, spent weeks
combing Kosovo by helicopter and by foot, only found evidence of just 58 successful strikes out
of the 744 "confirmed" strikes by NATO pilots during the war.
The article states that General Clark was under constant pressure to produce positive
bombing results, and that, “The surgical strike remains a mirage. Even with the best technology,
pilots can destroy mobile targets on the ground only by flying low and slow, exposed to ground
fire.” It also says that the, “Pentagon essentially declared victory and hushed up any doubts
about what the air war exactly had achieved.”
According to Barry and Thomas, Clark doubted the resulting Air Force claims and
initially tried to obtain accurate assessments. At the end of the war Clark publicly scoffed at
claims by General Nobojsa Pavkovic, the Serbian ground commander, that Serbia had lost only
13 tanks. However, Clark's staff reported that Pavkovic might be right, and Clark dispatched a
team into Kosovo in June to do an on-the-ground survey. It had 30 experts; some from NATO
but most were from the Munitions Effectiveness Assessment Team, or MEAT. Barry and
Thomas report that the NATO bombing was accurate against fixed targets, like bunkers and
bridges, although it was able to use deception. For example, one bridge was protected from the
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high-flying NATO bombers by constructing, a fake bridge 300 yards upstream, made of
polyethylene sheeting stretched over the river. As a result, NATO "destroyed" the phony bridge
many times.
The Serbian deception effort proved to be much more effective in protecting ground
force targets. Mock artillery pieces were made of long black logs stuck on old truck wheels. A
two-thirds scale SA-9 antiaircraft missile launcher was fabricated from the metal-lined paper
used to make European milk cartons. They report that the MEAT team found dozens of burntout cars, buses and trucks—but few tanks.
According to Barry and Thomas, General Clark reacted by ordering the team to drive to
the sites where Serbian weapons were supposed to be damage and to walk the terrain. In early
August 1999, the MEAT team returned to Air Force headquarters at Ramstein air base in
Germany with sine 2,600 photographs of the sites. Both General Walter Begert, the Air Force
deputy commander in Europe, and General Clark are reported to have rejected their conclusions
and Clark is said to have insisted that the Serbs had concealed their damaged equipment or that
the MEAT team had failed to properly survey the sites. The MEAT team, insisted, however,
that it had conducted proper surveys and saw no physical evidence that heavy equipment had
been lifted by cranes or dragged away.
Again according to Barry and Thomas, the USAF was ordered to prepare a new report.
In September, Brigadier Gen. John Corley produced a survey that showed that NATO had
successfully struck 93 tanks, close to the 120 claimed by General Shelton at the end of the war,
and 153 armored personnel carriers, not far from the claim of 220. Corley's team did not do new
field research, however but rather looked for indicators that would the pilots' claims. The article
quotes “senior officer” at NATO headquarters who examined the data as stating that more than
half of the hits the Corley report declared to be "validated kills," had only one piece of
supporting evidence such as a blurred cockpit video or a flash detected by a spy satellite. The
latter evidence is virtually meaningless since satellites usually can't discern whether a bomb hits
anything when it explodes.
The Newsweek article also states that NATO sources reported that, British Gen. Sir
Rupert Smith -- Clark's deputy -- and his chief of staff, German Gen. Dieter Stockman privately
cautioned Clark not to accept Corley's numbers, and that the U.S. intelligence community also
questioned the Corley report. It states the CIA put far more credence in the results of meeting of
U.S. and British intelligence experts in November 1999, which determined that the Yugoslav
Army after the war was only marginally smaller than before the conflict.
It is painfully clear from both the Barry and Thomas article, and from private interviews
by the author with very high level US officers and defense officials, that Defense Secretary
Cohen and General Shelton played a major role in ensuring that none of these issues were dealt
with the report on the lessons of war that was sent to Congress. The report did provide a chart
from the Corley report showing that NATO killed 93 tanks but as Barry and Thomas note the
text effectively disowns the chart without providing any alternative information, "the assessment
provides no data on what proportion of total mobile targets were hit or the level of damage
inflicted.".
Off the record discussions with senior US Air Force officers also indicate, however, that
they feel the Barry and Thomas article unfairly discounts a great deal of evidence obtained using
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intelligence sources, and that the MEAT team relied far too heavily on direct, after action
inspection. They note with accuracy that such methods did not prove reliable in Vietnam, or in
the Gulf War. The author also found that they did not prove accurate in the October War
between Israel, Egypt, and Syria – a war where the author wrote the report that the Secretary of
Defense sent to Congress and had to coordinate much of the US-Israeli analytic effort. On the
basis of these discussions, the author believes that the NATO statistics are more likely to be
correct than those of the MEAT team are, although any such conclusion is highly uncertain and
most of the material evidence is classified and cannot be discussed.

The Fog of War, Surgical Bombing, and the Revolution in Military Affairs
It would take a major team effort with full access to classified material to resolve these
uncertainties, however, and it is brutally clear that it would have to be independent of the Office
of the Secretary of Defense and Joint Staff to have any credibility. As has been note earlier,
Kosovo is the third consecutive major action in which the Office of the Secretary of Defense and
Joint Staff have demonstrated they lack the professional integrity to be trusted in carrying out
honest and objective studies of the effectiveness of US military forces in combat. The reporting
and non-reporting by these groups on the Gulf War and Desert Fox was no better.
At one level, a key lesson seems to be that the assessment of war can no longer be trusted
to the Office of the Secretary of Defense and Joint Staff. It is also unclear that it can be trusted to
the services. For example, the US Army suppressed a self-critical report on the lessons of the
Gulf War and then circulated a large book filled with self-praise to the Congress. The US Navy
issued a preliminary report with considerable self-criticism, but classified its detailed report and
did not circulate it outside the Navy. The only service to attempt an independent and objective
analysis, to declassify the results, and give it broad circulation was the US Air Force, which
reported in its Gulf War Air Power Survey. While the historical sections of all four services
have since done excellent work, one lesson of the war in Kosovo is that the analysis of lessons
must be done by an independent body, that it must report to Congress or some authority outside
the Department of Defense, and that its results must be a public as possible – both to ensure that
US military personnel and planners are properly informed and to establish checks and balances
on the kind of public relations-oriented reporting that is now common place.
These issues also have grave policy implications. The “fog of war” remains the reality,
and precision is not omniscience. Concealment, dispersion, deception, and the other aspects of
asymmetric warfare adapt to defeat many of the advances in sensors. The uncertainties created
by the real-world imperfections in targeting are compounded by the fact that advances in
precision often lead to small visible damage areas that make observable damage far less apparent
than the impact of area bombing. As Serbia showed during and after the war, the manipulation
of the media and the physical phenomena left after an attack are also a key form of information
warfare.
Unfortunately, this reality seems to go so deeply against the grain of the military and
public information officers, that the end result is that the “fog of war” becomes a “fog of
deception” in which self-deception plays no little part. The end result is that policy makers,
military officers, and strategic analysts are almost certainly being given a grossly exaggerated
picture of the ability to target mobile forces in the field, to inflict damage with modern airpower,
and to do so in ways that minimize losses and collateral damage. Both the current success of the
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“revolution in military affairs” and the ability to improve it are almost certainly being
exaggerated, and so is the ability to achieve decisive results with limited force. As a result, the
US and its allies cannot learn the right lesson from their military experience, and the cost of
political posturing by of the Office of the Secretary of Defense and Joint Staff is almost certain
to be paid for in blood.
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VII. Strategic Bombing
For some, it is as politically incorrect to refer to “strategic bombing” during the air and
missile campaign in Kosovo as it is to refer to the air and missile campaign as a “war.” There are
equally important exercises in political correct rhetoric in deicing who is a legitimate target. For
at least some civilians and diplomats, it is far more politically and morally easy to attack
conscripts in uniform than the power base of the civilian leadership that sends them to war. It is
more acceptable to conduct a slow and painful process of escalation that avoids overt references
to the word “strategic” than to attempt a sudden and decisive campaign that attempts to openly
force a sudden end to a war.
At the same time, one legacy of Vietnam is that it is politically incorrect to talk about
casualties of any kind. “Body counts” are out. Wars no longer kill enemies and people. They
destroy percentages of categories of physical objectives or military and industrial capabilities. In
other cases, military effectiveness is measured in terms of inputs -- total sorties flown, total
munitions delivered, or percentages of precision strikes. There are no meaningful measurements
of outputs in terms or either damage or casualties. War becomes bloodless by definition and
omission, and analysts hide behind the uncertainties in counting the wounded and dead while
accepting greater uncertainties in estimating the impact of strategic bombing by category.
These are problems that the US, Europe, and NATO was not prepared to deal with at the
time of the conflict in Kosovo. They were still evolving post-Cold War and post-Gulf War
approaches to combining strategic bombing and political forms of warfare – a point the
Department of Defense makes clear in its report on the lessons of the war,5
Before and during Operation Allied Force, the National Security Council (NSC) oversaw a series of
interagency planning efforts on Kosovo. These planning efforts were directed by the National Security
Council’s Deputies Committee and monitored by an interagency Kosovo Executive Committee. The first
political-military plan on Kosovo, completed in the fall of 1998, focused on using the threat of NATO air
strikes to achieve a political-military settlement. After this threat of force convinced Milosevic to
garrison most Serb forces in October 1998, interagency planning efforts focused on deploying the
Organization for Security and Cooperation in Europe’s (OSCE’s) Kosovo Verification Mission,
facilitating humanitarian assistance, and responding to possible Serbian noncompliance.
As it was executed, the interagency planning process helped to mobilize and coordinate the activities of
different agencies, identify issues for consideration by National Security Council Deputies, provide
planning support for international organizations (e.g., OSCE and United Nations), and develop
benchmarks for measuring progress. This political-military planning played an important role in ensuring
that the United States achieved the objectives set forth by the NCA. At the same time, it is now possible
to identify an important area for improvement.
Planning focused on air strikes and diplomacy as the primary tools to achieve U.S. and NATO
objectives. As it became clear that Milosevic intended to outlast the alliance, more attention was paid to
other ways of bringing pressure to bear, including economic sanctions and information operations. While
ultimately these instruments were put to use with good effect, more advance planning might have made
them more effective at an earlier date. Our experience in Operation Allied Force has shown that
Presidential Decision Directive 56 (PDD-56), Managing Complex Contingency Operations, had not yet
been fully institutionalized throughout the interagency. As a result of this experience, the interagency has
applied the lessons learned to further institutionalizing PDD-56. The routine participation of senior
officials in rehearsals, gaming, exercises, and simulations would strengthen awareness of the broad range
of available policy tools.
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Several senior US officers and officials privately go much further. They indicate that the
US Air Force has not reached any internal consensus as to how to translate its doctrinal debates
over how to use air power strategically into practical battle plans that could be translated into a
detailed strategic bombing campaign. They indicate that the rest of the Department of Defense
and the members of the US interagency process had not developed an effective doctrine for
integrating strategic air power into the overall management of contingency operations. Finally,
they indicate that little independent thinking about the issue had taken place in NATO and the
major European powers that prepared the alliance for the kind of strategic bombing campaign it
had to fight in Kosovo.

The US Post-Action Assessment of the Strategic Campaign
It is also important to preface any discussion of the claims made during the war, and of
NATO’s success by given target category, with the fact that that the US Department of Defense
report on the lessons of the war states that it was possible to confirm some of the material
damage done to fixed and strategic targets after the war, but was not able to agree on details of
such assessments or on an assessment of the strategic and tactical effects of most strikes.6
…Following the end of Operation Allied Force, NATO released an initial assessment of their attack
effectiveness against a number of targets. These targets destroyed or significantly damaged include:
•

Eleven railroad bridges

•

Thirty-four highway bridges

•

Twenty-nine percent of all Serbian ammunition storage

•

Fifty-seven percent of petroleum reserves

•

All Yugoslav oil refineries

•

Fourteen command posts

•

Over one hundred aircraft

•

Ten military airfields.

After the bombing campaign had ended, an assessment team visited a representative sample of such fixed
targets as tunnels, bridges, bunkers, petroleum facilities, and above ground facilities. At each site the team
evaluated and recorded target characteristics, physical and functional target damage, weapon impact locations
and effectiveness, and evidence of collateral damage. Based on these observations, the team assessed strike
effectiveness against fixed targets:
…The assessment team examined damage to four tunnels in Kosovo that had been attacked by NATO
aircraft: an underground aircraft storage and servicing facility, a military staging area, and two railroad
tunnels. The team found that, in general, air attacks were very successful in closing tunnel adits (entrances).
In addition, because of softer-than-estimated geological conditions, damage to tunnels was sometimes more
significant than expected.
…For the most part, the bunkers encountered in Kosovo were constructed with reinforced concrete walls and
ceilings. All had blast doors and some of the bunkers were hardened against nuclear, biological, and chemical
(NBC) attacks, with independent manually operated electrical generators as well as an air filtration system. At
every bunker site visited, the team found that NATO attacks were successful.
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…NATO targeted bridges to hinder or stop enemy movement of troops and logistics along the major lines of
communications. The air strikes effectively destroyed the targeted bridges and battle damage assessment of
such strikes was reasonably accurate. d. Above-Ground Structures
Yugoslav Ministry of Interior Forces and Regular Army units had extensive garrisons and headquarters
structures in nearly every major city in Kosovo. NATO airstrikes reduced a majority of these facilities to
rubble. Once NATO airstrikes forced them from their traditional sites, the Interior Forces and Yugoslav Army
fled to, and staged out of, several ad hoc garrisons, often at established industrial sites. Overall, NATO’s
effort against the majority of above-ground, garrison structures and depots that were targeted and attacked
was a complete success. NATO strikes severely damaged these structures with minimal collateral damage. No
evidence of reconstitution was found.
As part of its look at above-ground structures, the team examined nine command, control, and
communications facilities in Kosovo. These were part of the Serb communications network needed for
command and control of Yugoslav Army and Interior Forces military system. In general, these targets fell into
two categories: military specific targets (e.g., radio relay sites and air defense control and reporting posts) and
dual-use facilities such as telephone systems and television and radio broadcast facilities. The military
specific targets all had reinforced concrete bunkers to protect the mission critical equipment. The Serbs had
removed electronic equipment from the sites and emptied the bunkers prior to the assessment team’s arrival.
The team could not determine when the Serbs removed the equipment. However, because they discovered
little or no equipment in the destroyed above-ground support buildings, the team surmised the sites were not
operational at the time of the attacks. It appeared that the inspected dual-use facilities (civilian and military)
were operational at the time of attack causing the destruction of most of the equipment along with the
destruction of the buildings.
…Throughout the air operation against the Serbs, NATO made every effort to minimize collateral damage. Of
the 38 sites visited after the war, only one had sustained any significant collateral damage from NATO
weapons falling on areas other than their intended target. At the other 37 sites, collateral damage was limited
to broken windows, blown off roof tiles, and detached ceiling tiles.

This is a remarkably empty assessment of the strategic bombing effort, but the report the
Department sent to Congress in January 2000 had to dodge around many critical issues relating
to the effectiveness of NATO airpower. The most important of these obfuscations was that
bureaucratic wrangling within the Department meant that it could only tie its BDA of strikes on
given target groups to its resulting impact on Serbia’s military and political behavior in ways
that proved to rely on supposition and informed guesswork.

Kosovo, NATO, and Strategic Bombing
These basic problems in planning, doctrine, and assessing the impact of the strategic
campaign were further complicated by deep divisions within the NATO country over what kinds
of rear area targets could be attacked, and by a debate between the two most senior US officers
in NATO that were directing the campaign over the relative weight of effort that should go to
strategic bombing.
•

SACEUR, General Wesley K. Clark advocated a campaign that gave equal weight to
attacks on key strategic and interdiction targets and Serbian forces in the field in Kosovo.

•

Lt. General Michael Short, NATO’s joint force air component commander in the
Balkans, favored a campaign that focused on strategic bombing and an intensive
campaign that would strike hard at the targets of most value to the Serbian leadership,
halt its ability to communicate with its people, starve all military operations from the
rear, and cripple the Serbian economy.7
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Clark’s view came to shape the course of the air and missile campaign, in part because much
of the political leadership of NATO was totally unwilling to support the Short approach. Clark
was constantly forced to negotiate with the political leadership of the alliance to escalate to new
reader area targets which had a strategic content, and there was no practical chance that NATO’s
leadership would have accepted an air and missile campaign that did not visibly strike hard at the
Serbian force in the field that were causing ethnic cleansing.
Nevertheless, the air and missile campaign did steadily escalate to the point where it had
much of the targeting content Short advocated – although nothing approaching the intensity and
focus he desired. It was also clear throughout the war that the traditional distinctions between
strategic and tactical aircraft had little meaning. Bombers were often used against tactical targets,
and strike fighters against strategic targets.

Evolving a Command Structure in Mid-Crisis
These issues were further complicated by the fact that NATO’s command structure was
compartmented along regional lines and key aspects of the strategic targeting and strike effort
were left largely under US control. These problems were partially solved between August and
December 1998, but the US and NATO chains of command remained separate. While the
resulting problems affected tactical and theater operations as well, NATO faced its most serious
problems in agreeing on and implementing the strategic aspects of the campaign.
The US Department of Defense report on the lessons of the war describes the resulting
problems in depth and summarizes them as follows:8
…Joint Task Force Flexible Anvil and Joint Task Force Sky Anvil were activated, between August and
December 1998. Under the new arrangement, the Commander in Chief, U.S. Air Forces in Europe, and
the Commander in Chief, U.S. Naval Forces, Europe, were removed from the chain of operational
control, and the Commanders, 16th Air Force and Sixth Fleet became joint task force commanders
reporting directly to the U.S. Commander in Chief, Europe. The principal role of Joint Task Force
Flexible Anvil was to execute a limited strike option using Tomahawk Land Attack Missiles, and that of
Joint Task Force Sky Anvil was to execute a more extensive strike option if a limited strike did not
achieve the desired end state. Targets were apportioned by matching target type to optimal weapon
characteristics. The U.S. and NATO chains of command were still separated, and no other changes were
made to the command and control structure.
…A new joint task force, Noble Anvil, subsumed Joint Task Force Flexible Anvil and Joint Task Force
Sky Anvil during January-July 1999, and through an evolutionary process, U.S. and NATO organizations
and command-and-control structures became linked….As previously discussed, NATO’s politicalmilitary command structure played an important role in the planning and execution of the operation.
NATO’s command structure worked well, but parallel U.S. and NATO command-and-control structures
complicated operational planning and unity of command. These structures are well defined, but had not
been used previously to plan and conduct sustained combat operations. Despite the overall success of
NATO’s processes, we will work with our allies to:
•

Enhance NATO’s contingency planning process for operations outside the NATO area

•

Develop an overarching command-and-control policy and agree on procedures for the policy’s
implementation

•

Enhance procedures and conduct exercises strengthening NATO’s political-military interfaces.
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Put less politely, NATO’s command structure was deeply divided and was not missionoriented before July 1998. Improvements took place before the war in Kosovo, but it remained
divided along US versus alliance lines. This was partially fixed during the fighting, but the
control over a substantial number of US assets – including its cruise missiles and bombers –
were still largely controlled by the US. Most importantly, NATO’s senior political decision
makers had no real exercise experience to prepare them to make decisions about strategic
bombing, NATO has only limited contingency plans, and no detailed operation command and
decision-making chain existed for integrating political and military decision-making on an
alliance basis.
One lesson of Kosovo is that strategic bombing is strategic bombing, regardless of
whether it is called by any other name. Another is that there are growing problems in
distinguishing between strategic and tactical campaigns in a world where fighters can carry out
deep strategic attacks and bombers can play a major role in striking ground forces, even in
“close support” missions like attacks on the Serbian forces advancing on the KLA. Kosovo also
raises a number of questions about the distinction between traditional strategic and interdiction
targets, and as to whether such distinctions are meaningful. It is clear from NATO’s reporting,
however, that it engaged in a major strategic bombing campaign that expanded in scope and
intensity throughout the war, and that it went far beyond interdiction bombing.9
Another lesson of Kosovo is that coalition or alliance warfare needs a clear decisionmaking and command chain to implement strategic bombing and that political decision makers
need to be trained to play an effective wartime role in setting policy and making real-time
decisions.

The Economic and Industrial Base that NATO Attacked
Another problem in assessing both NATO’s claims during the war, and the impact of
strategic/interdiction bombing after the war, stems from the fact the campaign never had the
intensity and focus necessary to determine whether strategic bombing alone might have force
Serbia to concede. Furthermore, there is no way to determine the extent to which such strikes
inhibited Serbian operations in the field.
The NATO campaign hit many rear area targets, although it generally tried to avoid
hitting the Serbian population and most purely civil targets. NATO was also slow to escalate and
rarely acted decisively. It only struck radio and TV transmitters for the first time on April 20/21,
and one of Milosevic’s residences on April 21st. When it first struck at the power grid on May
3rd, it only deprived Serbia of 70 percent of its electric power for five hours.
The motives behind NATO’s strike often involved guesswork about the political impact
of such strikes. NATO’s strikes on command and control facilities include an increasing number
of political and leadership targets that had little to do with the current war, and factories said to
be tied to the leadership at the political level. Many of the strikes on security forces in Serbia
seem to have been directed at undermining the regime, and many of the attacks on military
facilities and storage were instead directed at convincing Serbia it could become critically weak
in a next war relative to its neighbors like Croatia.10
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The Vulnerabilities of Serbia’s Economy and Infrastructure
At the same time, NATO also hit many major area targets with a clear military value like
production plants, military headquarters and depots, facilities at airfields, and major
communications and supply targets like rail marshaling depots, transportation centers, multi-tank
fuel depots, and Serbia’s electrical power system.
Serbia had considerable economic vulnerability. The Yugoslav Republic had been in a
steady state of economic decline since the early 1990s. Since 1993, it has had severely problems
in financing its state budget, and is currency has been unstable and subject to hyperinflation. The
CIA estimates that unemployment was around 30 percent before the bombing began.
The Yugoslav Republic had to feed and support a population of 11.2 million (10.5
million in Serbia and 679,900 in Montenegro) with an economy that now has virtually no trade,
and which is relatively highly urbanized and dependent on the market sector of the economy.
The GDP was roughly $24.3 billion in purchasing parity dollars before the start of the bombing
campaign, and the average per capita income was around $2,300 – although the economy has
skewed by region and the per capita income of Kosovo was only about one-third that of Serbia.
Yugoslavia also had serious foreign debt problems, and was importing three times the value of
its exports.11
Serbian agriculture was heavily mechanized and dependent on fuel supplies, fertilizer
deliveries, modern food processing, and market delivery. Serbia had had to introduce food
rationing during the worst period of the Bosnia crisis for purely financial reasons. The
cumulative impact of the bombing may severely reduce agricultural output in 1999, as well as
efficient food processing and distribution.
It is important to note that agriculture accounted for only 5 percent of the labor force and
25 percent of the GDP. While the Yugoslav Republic did export food, it was also a net food
importer. As a result, the near paralysis of the market and service economy affects 95 percent of
the labor force and 75 percent of the GDP in an economy that already had very high
unemployment – estimated at 27 percent. As a result, the economic impact of such bombing was
potentially more severe than in a wealthy economy, and the political pressure of strategic
bombing will be greater.
The Yugoslav economy was also highly dependent on electricity for an economy with
this level of sophisticated – 3,009 kilowatt hours per capita – and its lignite-fueled power plants
are very vulnerable. Knocking out both power and fuel would have potentially devastating
results in terms basic aspects of life like agriculture, food distribution, water, and heating once
winter sets in.
Jamie Shea of NATO made many of these points in the NATO briefing on May 4th,
“Serbian industrial production shrank by 50 percent between 1990 and 1998. National GDP in absolute
terms in 1998 was estimated at £11.5/15 billion dollars, tiny for a country of the size and industrial
importance of Yugoslavia. Per capita we calculate that the GDP income is $1400/1600 now.
Unemployment, the official figure is 27 percent which is extremely high and more realistically it is
probably double that. We know that salaries and pensions are paid late. In 1998, inflation was 45 percent.
45 percent of the population lives below or on the poverty line. 72 percent of the 1999 budget is planned
for defense-related spending. By the way, these are World Bank and IMF figures, I haven’t made them
up.
Copyright Anthony H. Cordesman, all rights reserved.

The Air and Missile Campaign in Kosovo

8/3/00

Page

33

What I want to say is that yes, it is true that after our attack of the night before and the short-circuits of
the electricity supplies, the Serb people have suffered an inconvenience. But I think that inconvenience,
which lasted a few hours and which had a severe effect on the military systems, is nothing compared with
the day-to-day misery of that kind of economic melt-down which we have seen at the hands of Milosevic
since he came to power in 1989.”

Unrealistic NATO Claims versus Unrealistic Serbian Claims
These factors made Serbia vulnerable to the economic side effects of an air and missile
campaign directed at military targets, and even more vulnerable as the campaign deliberately
escalated to strategic levels. As Figure 23 shows, NATO struck a wide range of industrial, POL,
and infrastructure targets. NATO claimed that it destroyed 100% of the FRY’s petroleum
refining production capability, that 65% of Serbian ammunition production capacity was
damaged or destroyed, including 50% of its explosive production capacity, that 40% of the Serbs
armored vehicle production and repair capacity was damaged or destroyed, and that 70% of
aviation equipment assembly and repair capacity was damaged or destroyed. Serbia, in turn,
reported that NATO damaged or destroyed 24 bridges, 12 railway stations, 36 factories, seven
airports, 16 fuel plants and storage depots, 17 television transmitters, and several electrical
facilities.12
It is clear that NATO generally sought to temporarily degrade capabilities that it could
have destroyed, that it operated under severe political constraints relating to target choice, the
risk of collateral damage, and the types of damage it could inflict. It also seems clear that NATO
encountered a classic problem in strategic bombing. It could speculate on the importance of
given targets to Serbia, but had no reliable way of knowing their importance. As a result, it
tended to bomb by category and judge its success largely by perceived damage to physical
facilities, rather than any clear insights into enemy perceptions and behavior.
Even as NATO escalated, however, it made continuing efforts to describe virtually all of
its targeting as directed against the military capabilities of Serbian forces or the Serbian
leadership. It was never comfortable in publicly announcing the fact it was engaged in a strategic
bombing campaign that often went far beyond narrowly defined military targets, and was
directed at intimidating the Serbian leadership and public and creating political pressure to end
the war.
NATO has released only limited data on the strategic rationale behind these aspects of
the air and missile campaign, its targeting plan, the number of sorties flown against given
targets, the munitions used, the level of damage it sought, the resulting battle damage
assessment, and the estimated impact on the behavior of the Serbian leadership and military
forces. In spite of the leaks discussed earlier, it has never publicly discussed the political limits
imposed on what it could and could not target, and its rules of engagement.
Serbia took the opposite tack, and exaggerated NATO’s strategic bombing effort. The
Serbian Foreign Minister, Zivadin Jovanovic, claimed in September 1999 that the NATO
bombing campaign had cost Serbia some $100 billion, versus the $30-$50 billion worst case
estimates that came from other European sources. Serbia’s estimate of the “strategic damage”
that NATO inflicted was as just as exaggerated, however, as its estimates of the “tactical
damage” NATO did to Serbian military forces were underestimated. Serbia also included the
cost of the Serbian flight out of Kosovo after the air and missile campaign ended. As a result the
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Serbian estimate included some 50,000 Serbian houses and apartments in Kosovo. The Serbian
Foreign Minister also claimed that some 250,000 Serbs had now fled Kosovo, and that 400
Serbians had been killed, 600 wounded, and 500 kidnapped.13
One of the key lessons of the war seems to be that NATO and US capabilities to inflict
damage on strategic and rear area targets has steadily improved with time, but that the doctrine
for strategic bombing remains relative crude, and success remains extremely difficult to
measure. Like somewhat similar exercises during Desert Storm and Desert Fox, NATO planners
made ambitious claims about their success in striking fixed facilities and urban targets but
provided little evidence to validate them. This does not mean that strategic and interdiction
bombing were not effective in many ways, but it is almost impossible to know how effective they
were, whether a different mix of targets would have been more effective, and how much of the
damage inflicted was actually justified by the results.

Fuel, Petroleum, Oil, and Lubricants (POL) Target Groups:
Strikes on refineries and POL facilities are a good example of the strategic bombing
effort that was a key part of the NATO campaign. They are also a good example of how difficult
it is to tie the physical impact of strategic strikes to an assessment of their impact on warfighting
and enemy political and strategic perceptions.

Wartime Gamesmanship with Damage Assessment
NATO increased the number of target groups hit by 65 percent from Day 20 to Day 29.
By mid April, it claimed to have destroyed 100 percent of Serbia’s refinery capability and 25
percent of its military reserves and industrial fuel storage. NATO struck a wide range of
industrial, POL, and infrastructure targets. The resulting effectiveness data are summarized in
Figure 23, NATO claimed that it destroyed 100% of the FRY’s petroleum refining production
capability; that 65% of Serbian ammunition production capacity was damaged or destroyed,
including 50% of its explosive production capacity; that 40% of the Serbs armored vehicle
production and repair capacity was damaged or destroyed; and that 70% of aviation equipment
assembly and repair capacity was damaged or destroyed.
NATO reported continuing success in striking refineries and POL facilities, and that it
had increased the number of target groups hit by 65 percent during Day 20 to Day 29. By mid
April, it claimed to have destroyed 100 percent of Serbia’s refinery capability and 25 percent of
its military reserve and industrial fuel storage.
The British Ministry of Defense claimed on April 23rd that,
“Fuel supplies have been a particular target and we have regularly attacked both production and storage
facilities, in many instances we need to return to the same target area because facilities are spread over a
large area or buried. Nevertheless, we’ve destroyed the Serbs’ refining capabilities and have severely
reduced their reserve stocks of fuel. This is having an effect on units in the field and will become
increasingly apparent.”

SACEUR, General Wesley Clark, stated on April 27th that,
“We have essentially destroyed his production capability. He can’t refine it. Now that doesn’t mean it
won’t be repaired. We have taken about one-third of the military reserves, we know the military is
increasingly desperate for fuel, we know of at least three instances where operations have been shut down

Copyright Anthony H. Cordesman, all rights reserved.

The Air and Missile Campaign in Kosovo

8/3/00

Page

35

in an effort to conserve fuel or simply because they have run out of fuel. Here is an attack from 22 April
on a fuel facility in Pristina.”
“We were (had destroyed) 70 percent at one point of the refining capacity, we did not get the full 70
percent of the civilian reserves. What we believe we’ve got is 33 percent of the military reserves. I don’t
have the figure with me today on what the total reserves are that are available but like a lot of numbers in
here I would encourage you not to do a sort of bean-counting-type BDA. I don’t think anyone truly
knows how much oil is present in Yugoslavia, probably the Serb regime doesn’t either, it’s probably
squirreled away in many locations and so you will continually see us revise our figures. That’s the reason
why we try to give you a qualitative assessment rather than dwell on specific quantities or percentages.”

NATO also provided detailed damage assessment and targeting maps on April 27th. These
maps provided a new way of summarizing damage assessment, based on a sliding scale from no
damage to severe damage. The summary assessment approached the middle of moderate
damage. The detailed target maps showed that 13 major storage tanks had been struck, and that
four had little damage, 5 had moderate damage and four had severe damage. It also showed that
NATO had struck 13 distribution capability targets, and that four had little damage, two had
moderate damage and seven had severe damage. The U.S. reported somewhat different targeting
figures that same day, showing the NATO had now hit two refineries and 14 fuel storage sites. It
did not assess damage to these targets.
The U.S. Department of Defense issued data on April 30th that showed that Yugoslavia
now lacked the fuel to meet the strategic requirements of its civil, industrial, and military
sectors. It concluded that the Army general and operational reserve was meeting requirements,
but that the bombing had reduced the flow of fuel to the 3rd Army and Pristina to the “partially
meeting requirements” level. It concluded that four of the seven brigades in Kosovo had
adequate fuel, two could only partially meet requirements, and one could not meet requirements.
At the same time, the data indicated that Yugoslavia had been able to import 40,000-45,000
metric tons, or around 300,000 barrels, of oil in the first month after the beginning of the air and
missile campaign, and was importing oil in tanker trucks across its borders. A single commercial
charter tanker delivered 65,000 barrels of oil products and gasoline to Montenegro on April 26th,
and a Russian tanker delivered more than 100,000 barrels. A total of 11 tankers delivered oil and
product during the month of April.
The Department of Defense claimed in its press briefing on May 5th.
“Questioner: Can you summarize to date what percentage of Serbia’s military fuel reserves has been hit?
We’ve talked a lot about the POL refining capability. What’s the best estimate of how many of the
military stocks in the field have been hit or eliminated?
Major General Wald: I’m not sure exactly the number. I think it’s in the 30-40 percentile, something like
that.”

NATO spokesperson Jamie Shea provided a broader perspective on the probable limits of
the combined effects of air strikes and an oil embargo during his press conference on April 29th,
“We are not pretending that a visit and search regime is going to totally eliminate Belgrade’s ability to
acquire refined petroleum. As you know, there are always ways in which countries are able to get their
hands on these products, particularly if they are willing to pay the price…So it is not a panacea, it is not
something that we believe can be totally watertight, it is simply something that can help to reduce by
several important percentage points the supply of refined oil and bring it down to a level at which the
armed forces start hurting…But I think what we have done so far, quite frankly, is beginning to hit home.
I saw today that Belgrade is now rationing each car on the streets of Yugoslavia to 20 liters a month,
down from 40 liters a month, as the army has to raid if you like the petroleum piggy-bank of the
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country’s citizens to continue to fuel its own activities. And you can’t go very far, as you know, on 20
liters a month, so I think it is a sign that things are beginning to hit home.

NATO reported on May 6th that tanker ships still continued through Montenegro, but that,
“We have totally destroyed oil refining capacity so that Milosevic has to rely on imported fuel - costing
money. 70 percent of military stocks have gone, so has one-third of fuel storage capacity.”

General Shelton, the Chairman of the US Joint Chiefs stated on May 12th that, “ Both of
his oil refineries are shut down, and more than a third of his military reserve fuel storage is
destroyed or severely damaged.”
The problem with all of these claims is that NATO’s daily reporting on Serbian ground
activity showed that these attacks did not affect most low-level, largely infantry operations, or
further increases in the size of the Serbian forces in Kosovo discussed later. Infantry and light
supplies can still bypass bridges after a day or two using boats. Once again, the key problem was
that the Serbs in Kosovo could draw-down on the remnants of an economy that originally had
1.62 million Kosovar Muslims, and seize the remaining food and supplies of the refugees, letting
them starve. (See the attached Charts).
Furthermore, Serbia could import fuel and product from other sources, and NATO was
not able to agree on an early and full embargo. As General Clark pointed out on April 27th, the
problem remained that the Serbs were already deployed in Kosovo and could seize all fuel stocks
from the Kosovars, making the refugee problem even worse. The Serbs did not need fuelintensive operations without a major ground opponent. Further, fuel was imported by land and
by sea.
The U.S. Department of Defense briefing on May 8th stated that,
“Well, without getting into any specifics, I think it’s very clear that NATO has established as one of its
goals the interruption of petroleum supplies to the Yugoslav army and special police forces. And we have
done that in a variety ways. One is by attacking refinery capacity in Yugoslavia. Another is by attacking
storage areas. And a third is by attacking routes or interdicting supply routes into Yugoslavia. We’ve
done that aggressively over the last six weeks, and we will continue to work on those targets.
Questioner. Ken, a follow-on to the embargo. There’s a report that Yugoslav navy ships are actually
blockading that port. Is that an accurate report, making life a little easier for NATO personnel?
Answer: There is a Yugoslav blockade. I think it’s semi-permeable. It has some judgment elements in it
on the part of the Yugoslav navy. But there is a semi- permeable Yugoslav blockade of Bar.
Questioner. When you say you can get through it, permeable areas are which ships bringing oil or –
Answer: We’re not aware that there’s a ship that has brought oil to Bar for the last week or so. The oil
flow or attempted oil flow has slowed to a trickle from what it used to be. I don’t have numbers
unfortunately, but there is very, very little traffic in and out of Bar now, I think, for obvious reasons.
Shippers all have insurance, and their rates rise with the threat of conflict and in dangerous areas and
there is sort of a self-policing element here even before you get to the fact that the European Union has
imposed an embargo, and the U.S. has also tightened its regulations, its export regulations.”

Guessing at the Impact from a Postwar Perspective
NATO’s estimate of the effectiveness of this aspect of the air and missile campaign at the
end of the war is shown in Figure 23. When the NATO attacks ended on June 10th, the
Department of Defense reported that it had destroyed 100% of the FRY’s petroleum refining
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production capability.14 Nevertheless, physical damage to facilities is not a measure of either
industrial output or military impact, and by the end of the war, the NATO strikes on POL had
scarcely achieved Serbian paralysis. While Serbian forces did experience growing operational
problems in the field, they were able to maintain their wartime reserves and continue successful
overall operations in ethnic cleansing and low-level operations against the KLA. They also
proved able to conduct a relatively quick mass withdrawal from Kosovo, and the Serbian
civilians in Kosovo had enough fuel to flee the area in large numbers.
It does not seem likely that a sustained major increase in VJ and MUP operations against
the KLA would have led to POL problems that would have quickly forced Serbia to rapidly
draw down heavily on wartime reserves, or that Serbia would have had critical distribution
problems in supplying its armored and mechanized brigades in major deployments and the kind
of combat operations needed to deal with the KLA – although the story might have been
radically different if it had had to deal with a NATO ground option. Judging from Serbia’s
ability to rapidly withdraw from Kosovo after June 10th, and the fact that there was a massive
Serbian civilian exodus, Serbia does not seem to have faced critical near-term problems in its
fuel supplies.
The impact of this aspect of the NATO air and missile campaign on the Serbian economy
is equally uncertain. Serbia may have faced a future where energy shortages could have had a
near-crippling impact. Once again, however, little evidence surfaced after the cease-fire that
Serbia faced critical near-term problems that would have reduced its economy to a level that
prevented continuing war fighting.
The situation might have been different if air and missile power had faced fewer
constraints in attacking and permanently damaging POL-related facilities, if air and missile
power could have been used to destroy loading and transit facilities in Montenegro, and/or if a
total land-naval embargo had been imposed on POL shipments to Serbia from the start of the
war. A full embargo and intense bombing campaign might have made the situation substantially
worse over the period of a month to six weeks. Serbian forces would probably have experienced
serious operational problems in the field, and in mobilizing and carrying out major deployments
to defend against NATO. They might not have been able to maintain their wartime reserves and
will have growing problems in ethnic cleansing and against the KLA. By some point in July to
August, the Serbian economy might have reached the point of near collapse, and had serious
problems in providing fuel for both military operations and agriculture.
The fact that the KLA was able to increase its activity in late May might also have
created new strains on Serbian fuel supplies if the air and missile campaign had been extended
beyond June, and an effective embargo had been established. The VJ and MUP operations might
have forced Serbia to draw down heavily on its remaining wartime reserves. Serbia might have
had critical distribution problems in supplying its armored and mechanized brigades in major
deployments and for any kind of intense combat operations. It could also have had major
problems in supplying its forces if they dispersed for defense in depth or retreated away from
major surviving fuel distribution centers.
The fact remains that air attacks on POL were not decisive in limiting enemy capabilities during
the air and missile war over Kosovo. Even if one assumes that all of the rough percentages
shown in Figure 23 are accurate – and they seem to be more of an exercise in propaganda than
the output of a serious analysis – they describe strategic bombing in a way that has no strategic
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meaning. The key lesson is the need for a far better way of assessing the impact of strategic
strikes on POL facilities, the required targeting, and the proper method of battle damage – a
lesson that applies to virtually every aspect of the strategic portion of the air and missile
campaign in Kosovo.
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Figure 23
NATO Damage Claims Relating to POL and Defense Industry

Source: Adapted from the Department of Defense press briefing for June 10, 1999.
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Strikes Against Industry Support and Infrastructure Target Groups:
As Figure 23 also shows, NATO hit a wide range of industrial complexes and facilities.
They included car and military vehicle plants, aircraft plants, munitions plants, and other
facilities relating to Serbia’s ability to arm and repair its forces. Many were reported to be
important to key political supporters of Milosevic. The full nature of these strikes was not made
public in detail by either NATO or the United States. Both, however, released a series of photos
that indicated that such strikes had a serious strategic and tactical effect and reported summary
effectiveness data.
Admiral Wilson reported in his press briefing on April 22nd that,
“The degree of damage to the infrastructure and particularly on oil storage and refinement capability, the
production of ammunition, the storage of ammunition, and even now some of the industrial targets is
having a negative impact on not only the sustainment of the force, but also, I believe, the morale of the
force and the morale of the people as this infrastructure is increasingly damaged and destroyed.
“We talked before that 100 percent of the national refinery capability was not operating. Not only is it not
operating, now we believe that 100 percent is not even operational because of continued strikes at
Pancevo and Novi Sad. They may be out of commission for more or less periods of time, and there are
more things we can do in those areas, but a near term restoration of refining capability is not on the
horizon.
“We believe that when you combine military reserve and industrial fuel storage capacity, about 25
percent of that has been damaged or destroyed in the country, which complicates their ability to A, store
fuel, and also to move the fuel. I’ve said this before – I’d like to reemphasize – damaging the storage
capacity is important, but when we do that we also attack in those installations the places where they
transfer fuel – pumps and risers and things of that nature.”

SACEUR, General Wesley Clark, stated on April 27th that, “We have had some very
good success against ammunition stocks and we have done very serious damage to his ability to
repair and maintain his aircraft, military vehicles, armaments and munitions.” The U.S.
Department of Defense reported the same day that NATO had now hit five ammunition and
weapons production facilities, four other industrial facilities, and 19-20 ammunition storage
facilities.
NATO again provided detailed damage assessment and targeting maps on April 27th. The
summary assessment was low to moderate damage. The detailed target maps showed that 20
plants and industrial facilities had been hit, and that none had little damage, 6 had moderate
damage and 14 had severe damage. The U.S. reported somewhat different targeting figures that
same day, showing that NATO had now struck 5 ammunition production facilities, 18
ammunition storage facilities, and five other industrial targets. It did not assess damage to these
targets. It provided revised data on April 30th, showing that that NATO had now struck 5
ammunition production facilities, 18 ammunition storage facilities, and five other industrial
targets. The strikes on ammunition storage facilities were largely in the center and south of
Serbia and in Kosovo, and concentrated in the area of the Serbian 2nd and 3rd Armies.
The British Ministry of Defense reported on May 5th that, “We have attacked and
significantly damaged a fifth of all major ammunition storage sites, 12 out of 57.” General
Shelton, the Chairman of the US Joint Chiefs stated on May 12th that, “…we have seriously
damaged Milosevic’s military industrial capacity, reducing his ability to repair and maintain his
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aircraft by 70% and his ammunition production capacity by two-thirds…Most of the
ammunition and fuel supplies of the Serb Third Army, which as you know by now, probably, is
the unit that operates in Kosovo, has been destroyed along with more than half of the
infrastructure that supports this force. Distribution networks into Kosovo for critical supplies
such as fuel and ammunition have been severely disrupted.”
At the end of the air campaign on June 10th, NATO reported that it had damaged or
destroyed 65% of Serbian ammunition production capacity, including 50% of its explosive
production capacity, 40% of the Serbs armored vehicle production and repair capacity, and 70%
of aviation equipment assembly and repair capacity. Once again, NATO did not explain how
these percentages were calculated or if they went beyond a broad guesstimate. NATO also
reported that it had inflicted enough damage on the Serbian electric power system to have had a
major impact on the availability of power throughout Kosovo.
These latter estimates are summarized in Figure 24, but the problem with these claims is
that there is an immense difference between “damaged” and “destroyed” and no clear way to
determine the impact of such bombing on Serbian morale, actions, and military operations. It is
logical that such strategic bombing had a major impact, but determine the nature of this impact is
even harder to determine than the impact of the strategic attacks on POL facilities. As has been
noted earlier, the US Department of Defense report on the lessons of the war provided no useful
data on the effectiveness of such strikes. The British and French reports managed to provide
even less.
It is uncertain whether the attacks on Serbian ammunition production capacity, explosive
production capacity, and armored vehicle production and repair capacity had a major impact on
Serbian operations up to June 10th, although they might have had a major impact on Serbian
capabilities in the face of a ground attack by NATO. Serbia had inherited the ammunition stocks
of virtually all of the former Yugoslavia, and has long dispersed much of its ammunition and
equipment in shelters. The slow initial pace of the air and missile campaign gave Serbia weeks
in which to further disperse its weapons, munitions, and military material.
It is possible that NATO may have had an effect in striking at some dispersed storage
facilities and equipment in the field, and eventually limited Serbia’s capability to supply all its
2nd and 3rd Army units efficiently or reliably in the field. However, NATO’s attacks do not seem
to have had a major or lasting impact on the overall course of Serbian land operations in
carrying out ethnic cleansing in dealing with the KLA.
The situation might have changed if the war had gone on. There had to be limits to how
much ammunition and supplies Serbia could disperse without losing the ability to assemble and
move large amounts of munitions in the timely and well-structured way necessary to support a
major ground campaign. Serbia also seems to have lost much of its ability to produce munitions
to fill in any gaps in supply and stocks and to manufacture, rebuild, and repair military
equipment. However, past experience shows that many countries have found it possible to
reconstitute a substantial part of their production and support capacity in dispersed and
underground facilities, and that production rates are often surprisingly high – partly because of
low peacetime production rates.
It does seems likely that Serbia would have had serious supply problems if it had had to
defend Serbia proper and Kosovo at the same time. It might well not have the production
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capacity, supply stocks, and distribution and transport capacity to supply a 1st Army that would
have to engage in intensive armored and artillery combat.
The attacks on aviation equipment assembly and repair capacity had little operational
meaning because of NATO’s air superiority in other areas and because Serbia flew only very
limited numbers of sorties. NATO’s operational air superiority was also so great that the main
impact of such strikes may have been to convince Serbia that it could not afford to keep losing
facilities that might be vital in a future war with its neighbors.
If there is lesson here, it is that NATO again seemed to be bombing by category without a
clear picture of the operational impact of its activities, and was using air and missile power in a
broad effort to intimidate Serbia and achieve its political aims by degrading Serbia’s
capabilities in future war.
Even if one accepts the percentages that NATO reports, blowing things up is not a
measure of impact on the enemy or of the impact of strategic bombing on war fighting outcomes,
and even if one assumes that all of the rough percentages shown in Figures 23 and 24 are
accurate – and they seem to be more of an exercise in propaganda than the output of a serious
analysis. They describe strategic bombing in a way that has no strategic meaning. The lesson is
the need for a far better way of assessing the impact of strategic strikes on military production
and supply facilities, the required targeting, and the proper method of battle damage – a lesson
that applies to virtually every aspect of the strategic portion of the air and missile campaign in
Kosovo.

Strikes Against Electric Power Facilities:
The kind of damage summarized in Figure 24 raises somewhat similar issues, but it
includes targets and facilities that are much closer to NATO’s attacks on POL facilities in their
broad nation-wide impact than its attacks on industry. It seems logical that the NATO attacks on
power facilities must have had an political and economic impact, and an impact on public
opinion. The problem is confirming that impact and measuring it, particularly because NATO
temporarily interrupted power in most cases, rather than destroyed the end system and many
military units had their own generator.. This requires far more data on Serbian perceptions and
the motive behind Serbian actions than is available to date.
The lessons here are three-fold:
•

First, there again is a clear need to go beyond the theory of strategic bombing and carry
out a careful survey of all available data on the impact of given kinds of bombing and
damage patterns to see what the impact really was. Anyone can assert the importance of
such bombing, but there is a critical difference between blowing the roof off, or
interrupting power for a period of hours, and winning the war.

•

Second, it is almost impossible to determine from the data in Figures 23 and 24, or any
of the figures that follow, whether NATO had any meaningful way to assess the levels of
damage it claimed. The percentage data are so broad -- and evidently so closely linked to
physical damage as distinguished from an assessment of impact on operations,
perceptions, and actions – that it is not clear what meaning they really have. There are
strong indications that much more advanced forms of Battle Damage Assessment are
required to validate strategic bombing.
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Third, all strategic bombing activity tends to be a race between destruction and
construction. As is the case with the other strategic target sets, it is unclear how NATO’s
destructive capabilities were offset by Serbia’s reconstruction capabilities.
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NATO Damage Claims Relating to Electric Power

Source: Adapted from the Department of Defense press briefing for June 10, 1999.
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Lines of Communication (LOCs) and Supply Routes Target
Groups:
NATO’s attacks on lines of communication and supply route targets increased by nearly
four times (480 percent) during Day 20 to Day 28. After that time, NATO, Britain, and the U.S.
reported that serious damage had been done to all four major supply routes into Kosovo, and that
NATO continued to attack key brigades and road and rail links.
Rear Admiral Thomas Wilson, the J-2 of the U.S. Joint Chiefs reported on Defense
reported on April 22nd that,
“We continue to work on the lines of communication, and it’s having an impact down in the south. The
last time we talked I believe three of the four main lines of communication into Kosovo had been
interdicted to some degree or another. I would now say all four of the main lines into Kosovo have been
interdicted, and more seriously than they were before. Probably close to 50 percent of the throughput
capacity into Kosovo has now been denied to the Serbs, and we continue to work on bridges which,
frankly, are difficult targets.
We also believe that up north the damage to the lines of communications as well as the psychological
impact of seeing them destroyed is affecting not only the attitude of mobilization but even the movement
and the ability to move reserves and reserve forces around the country.
I’ve already talked before – we are having, now have degraded the aircraft repair [capability] very, very
severely. That really has been true since early in this overall bombing operation, and increasing damage
to ammunition production is being, I think, seen in evidence we have of Yugoslavia reaching out to a
number of sources to try to acquire more and different kinds of ammunition to be able to not only sustain
their ability to fight, but also perhaps improve their ability to fight, and they’re not having any success in
that regard.”

The British Ministry of Defense reported on April 23rd that,
“Some of our principal targets have been road and rail bridges. Both major rail routes into Kosovo have
been cut and 2 of the 4 major roads. Both railways lines across the Danube have also been severed and
we will continue to attack these types of targets to deny the VJ and the MUP the supplies they need to
continue their operations and to restrict their freedom of movement in Kosovo.”

General Clark stated on April 27th that,
“We have said before that what we are trying to do is interdict and cut off Kosovo and make it much
more difficult for him to sustain his military operations down there. What you are seeing up here are
three bands of interdiction. They represent essentially where we are taking action against railroads, roads,
bridges and other means of transportation into Kosovo or out of Montenegro, because what we want to do
is stop the flow of oil out of Montenegro, at the same time prevent any military supplies from going into
Kosovo or elsewhere. Step by step, bit by bit, we are cutting off his ability to reinforce or to sustain his
forces easily down in Kosovo. Of course he can still walk them in through the gullies and the rivers and
so forth and it is never going to be complete, but it is certainly complicating their life down there.”

NATO provided detailed damage assessment and targeting maps on April 27th, but the
summary assessment showed little to moderate damage. No detailed target group maps were
provided. The U.S. reported somewhat different targeting figures that same day, showing that
NATO had now hit 37 bridges. It did not assess damage to these targets.
The U.S. again reported in detail on April 30th. It reported that it had destroyed or
severely damaged 20 highway, eight railway, and two rail/highway bridges. Target maps showed
these bridges were scattered over a wide area and affected the supply routes and lines of
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communication in all of Serbia, the Serbian-Montenegrin border area, and near Serbian centers
in Kosovo. The U.S. said that the NATO attacks had reduced the throughput of Serbian lines of
communication, degraded the ability of the VJ to resupply units in Kosovo, had a significant
impact on the sustainment of ground operations, and negatively affected mobilization,
reinforcement, and long-term sustainment.
The British Ministry of Defense reported on May 5th that 32 road and rail bridges have
been damaged or destroyed. NATO reported on May 6th that,
“we have pretty much largely cut them off and are about to begin to take them out. We have achieved
that by regularly and relentlessly harrying them in the field, as I shall go on to describe, to the point
where far from moving with impunity, they can now move only furtively and with fear. Let me also
summarize progress on the second of those goals, to cut them off, on which you have had several reports
at these briefings in the recent days already. As of today, with the exception of the Danube Bridge in
Belgrade, all but two Danube bridges are destroyed, and this is within a total of 31 bridges attacked
throughout the area of operations. The two major rail routes into Kosovo have been closed. The two
major road routes from Serbia into Kosovo have been closed also. The other two however more minor
roads are severely damaged.”

Similarly, General Shelton, the Chairman of the US Joint Chiefs stated on May 12th that,
“Distribution networks into Kosovo for critical supplies such as fuel and ammunition have been
severely disrupted. Rail lines into Kosovo are severed, and about half the roadways into Kosovo
have been damaged as well…. There are indications that some of the leadership is getting a little
bit distraught over the loss of their military industrial complex, a lot of their infrastructure.
They're seeing their capabilities degraded, reduced. They know what the impact is, and I mean,
for a country that's got an $11 billion GNP-- $11 to $12 billion GNP--they know that this is
going to take a long time to ever get back to where started when it's over.”
In spite of these claims, NATO’s daily reporting on Serbian ground activity as of May
13th (Day 50) still showed that its attacks had scarcely halted Serbia’s relatively low-level,
largely infantry and artillery operations, or prevented further increases in the size of the Serbian
forces in Kosovo. Infantry and light supplies could still bypass bridges using boats. Once again,
a key problem was that the Serbs in Kosovo could draw-down on the remnants of an economy
that originally had 1.62 million Kosovar Muslims, and seize the remaining food and supplies of
the refugees.
On May 19th (Day 56), the US Department of Defense gave an airfield damage
assessment, reporting that runways at Batajnica, Sjenica, Pristina, Obrva, and Ponikve were nonoperational. The infrastructure at Batajnica, Pristina, and Ponikve sustained moderate functional
damage, while those at Sjenica and Obrva had been functionally destroyed. NATO claimed that
Serbia’s aircraft repair and assembly facilities at Batajnica and Pancevo had also been
functionally destroyed.
At the end of the air campaign on June 10th, the Department of Defense reported having
inflicted “moderate damage” to lines of communication throughout the country. It estimated that
70% of road bridges and 50% of the rail bridges on the Danube were destroyed, blocking river
traffic between Belgrade and Croatia. In addition, it claimed that rail capacity was totally
interdicted, and road throughput was degraded on routes to Montenegro. This was said to “bar”
Serbian ability to transport fuel from the Barr port facility into Kosovo over rail lines. It claimed
that 100% of the rail and over 50% of the road capacity in the corridors to and in Kosovo had
been interdicted. These estimates are summarized in Figure 25.
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These percentage figures are impressive, but it again is far from clear what they really
mean, or what their strategic and tactical impact was on Serbian operations. Serbia almost
certainly did face growing problems in moving artillery and armor. Military and civil transport
certainly faced growing movement constraints and there will probably be conflicts between
maintaining a subsistence-level economy and meeting military requirements. The VJ and MUP
seem to have lost much of their ability to rapidly reinforce across corps zone and from one part
of the country to another, and resupply and sustainment will become problems if any major
ground operations take place against NATO.
At the same time, military history is filled with over-ambitious claims by air planners,
and no wartime estimate of the effect of bombing on supply and movement has yet proved to
have been remotely correct in after-action studies. Figure 26 shows that Serbian forces were not
prevented from a substantial build-up during the war, or from a relatively smooth and rapid
withdrawal once it was over. Massive movements of Serbian civilians took place in Kosovo, as
they fled the region and moved into Serbia proper. This aspect of the air and missile campaign
also had little operational impact on Serbian operations in Kosovo. As the previous figures have
shown, ethnic cleansing quickly came to affect at least 90 percent of the Muslim population in
Kosovo, and NATO had to admit that its air strikes made some aspects of ethnic cleansing
worse – at least in the near term.
One of the critical questions no one seems to have asked during the fighting is what
impact the NATO effort to cut off fuel supplies and the major lines of communication from
Serbia to Kosovo had on the plight of the refugees. It may simply have had the effect that the
Serbs confiscated more of the supplies inside Kosovo and starved out more Muslims or deprived
them of the fuel they needed. In short, the net impact of NATO operations during the first month
of the air and missile war seems to have been to worsen the plight of the Kosovars, rather than
paralyze Serbian operations.
The potential effects are clear from NATO’s estimates of the size of the refugee problem
as early as May 4th,
“If you want the tally which we now have for the time being over the last twelve months, 800,000
Kosovar Albanians have fled Kosovo since March 1998, 650,000 are internally displaced, at least
100,000 men of military age are missing, at least 4,000 victims of summary executions are reported since
the beginning of the year, nearly 1.5 million Kosovar Albanians – or 90 percent of the population – have
been expelled from their homes. We have reports of mass executions in 65 towns and villages and mass
graves in at least seven locations. So that is the macabre tally of this chamber of horrors thus far.”

Like many claims about strikes on LOCs in previous air and missile wars – including the
Gulf War -- it again is far easier to use air and missile power to blow things up than it is to
determine the consequences. As is the case with most of the other aspects of strategic and
interdiction bombing, the lesson is that there simply does not seem to be an adequate analytic
base to either validate individual targeting concepts or do battle damage assessment in the sense
of producing a reliable chain of cause and effect. This does not mean that attacks on LOCs are
not useful. It does seem to mean that this aspect of air and missile power remains an art form
based on sophisticated guesswork.
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Figure 25
NATO Damage Claims Relating to Lines of Communication

Source: Adapted from the Department of Defense press briefing for June 10, 1999.
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Figure 26
The Rising Serbian Presence in Kosovo: As of April 27, 1999
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Command and Control Target Groups:
NATO devoted a great deal of its air effort to destroying Serbian command and control
capabilities. It reported that its strikes on command and control target groups increased by 124
percent between Day 20 to Day 28. The U.S. reported on April 22nd that this involved at least 27
major facilities, and severely degraded the national command and control system, special police
and ministry of the interior targets, the facilities of the 1st, 2nd and 3rd armies, air defense
headquarters and command posts, and airborne headquarters. Many of the strikes concentrated
on the 3rd Army, the force operating in Kosovo, but the 2nd Army came under increasing attack
after the third week of the war.
The “command and control” facilities NATO targeted expanded to include a residence of
the president, key leadership targets, the socialist party headquarters (the 24-story USCE
building), and major security forces facilities and headquarters. They also included “dual use”
radio, TV, microwave, and telephone targets as well as military targets.
Rear Admiral Thomas Wilson, the J-2 of the U.S. Joint Chiefs reported on Defense
reported on April 22nd that,
“We think we have both degraded the effectiveness and the efficiency of this overall command and
control network, the national command authority, and in doing so have sent strong messages to certain
elements, in fact all echelons of command that we will attack where and when we can to disrupt or
degrade their ability to command these forces. So this is a very broad target set that ranges from
functional headquarters to the technical or physical ability to move information to the field.
“So for example, the Belgrade socialist party – that was the building that was destroyed the other night –
not only was the party’s propaganda organ, the building and the area where some of this information
flows from the party, but also where they broadcast information on the television is from that particular
source.
“You know earlier about the Ministry of Interior, the MUP facilities in downtown Belgrade that were
destroyed. Then you can see here key army level and corps level in the military command and control
installations and headquarters that have been destroyed. The First Army, the Special Unit Corps, an
airborne unit in Nis; Third Army headquarters, which is controlling operations in Kosovo; and, of course,
the air defense headquarters and command posts have been attacked as well.
“In addition to these, a key part of running the apparatus are their intelligence facilities and their
communications facilities. We continue to attack those with fair, I think a good degree of effectiveness.
We haven’t destroyed all of them. They still have intelligence capability, clearly. They still have
communications capability. But it is not as effective or as efficient as it once was, and we have reason to
believe, based on multiple sources of information, that commanders and national command authority are
having difficulty in rapidly and effectively commanding and controlling their forces.
“So 27 communications facilities include broadcast facilities, radio relay facilities, telephone switching
facilities, all of which are important to the long term sustainability of this system – they’re important to
the redundancy of it – and it is increasingly getting to where in various areas of the country we believe
they are impaired and down to a smaller number of strands by which they can effectively command and
control.
“The radio and relay facilities which have been destroyed, by the way, in many cases are dual use. They
include microwaves which communicate military command and control information; civilian microwaves
which the military uses both as backup and sometimes primary to their communications; and on the same
towers often radio and television relays where the stuff that may have been broadcast from the socialist
party headquarters is relayed to various parts of the country, which we know now that some parts of the
country don’t have reliable television service, for example up in Novi Sad is one area in particular.”
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The British reported on April 23rd that,
“…the Yugoslav telecommunications network, supporting military operations, has been severely
disrupted, degrading the command and control of operations in Kosovo. In some instances the same
telecommunications sites serve both civilian as well as military networks and our attacks have therefore
had some impact on civilian users. However, we are not targeting sites which are used solely for civilian
purposes.”

General Clark warned on April 27th that,
“Essentially what we found is it is a very hardened and redundant command and control communications
system. It starts with cable, it uses commercial telephone, it uses military cable, it uses fiber optic cable,
it uses a high frequency radio communication, it uses microwave communication and everything can be
interconnected. There are literally dozens, more than 100 radio relay sites around the country, and so
everything is wired in through dual use. Most of the commercial system serves the military and the
military system can be put to use for the commercial system, so there seems to be no distinction other
than a few private radio stations which were put up over the last decade.
“What we have found is that we have provided moderate to severe damage on this system, they are
having trouble communicating, they are having trouble getting the message out. They are working
through this and trying to pull together information systems, but it is difficult. The television of course
has been a key instrument of his military command and control and his way of mobilizing resources has
been significantly degraded and disrupted across Yugoslavia through strikes against the radio relay
network.”

NATO provided detailed damage assessment and targeting maps as part of this briefing
on April 27th. The summary damage assessment was low to moderate damage. The detailed
target maps showed 35 radio relay centers, and that 5 had little damage, 16 had moderate
damage and 14 had severe damage. It also showed that NATO had struck at 36
telecommunications relay targets, but did not provide a damage assessment. The U.S. reported
somewhat different targeting figures that same day, showing the NATO had now hit nine
national command authority and 28 radio relay/radio communications stations targets. The U.S.
did not assess damage to these targets.
At the end of the campaign on June 10th, the Department of Defense reported that Serbian
national C3 operational capability was in a degraded status, with moderate functional damage to
over 30% of military and civilian RADREL networks. The Department also reported that the
Serbian propaganda machine was severely degraded with 45% of TV broadcast capability nonfunctional and radio broadcasts limited to urban areas. Both the Serb Socialist Party
Headquarters and the Presidential Residences, which were being used as alternate command
posts, sustained severe damage. This assessment is summarized in Figure 27.
Once again, there is no way to measure what this aspect of the bombing campaign really
did. The strikes on Serbian command, control, and communications have to have had a
significant cumulative effect. Nevertheless, there were serious problems in attacking the Serbian
command, control and communications systems. Many were relatively easy to repair. Many
were highly redundant, and Serbia made extensive use of multiple cables and buried lines and
optical fiber systems. Serbia seems to have found many rapid “work-arounds,” and degrading
given systems often seems to have produced only highly uncertain results.
NATO’s summary damage assessment as of May 6th was limited to a vague statement
that, “NATO is progressively destroying Serb communications capabilities also.” Many NATO
strikes against fixed targets seem to have hit empty or nearly empty buildings, although Serbia
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does seem to have had key personnel and equipment in others. NATO said during its press
briefing on April 17th and 18th that Serbia did not need the advanced communications facilities in
its headquarters buildings for the kind of war it was fighting. Furthermore, the NATO and
Department of Defense press briefings continued to confirm the fact that destroying some
facilities in Kosovo has already led the military and police to drive out even more Kosovars and
use their facilities as headquarters. None of the various postwar reports on the lessons of the
conflict provide any discussion or insights into these issues.
NATO’s air attacks certainly had to have had some effect in a ground war , but it might
have been limited because of the other limitations on Serbian warfighting capabilities. Serbia
would almost certainly have been unable to conduct joint land/air and missile warfare or
effectively use its integrated air defense system sensors and command and control system. This
would have to have had an impact on Serbian war fighting but Yugoslav strategy and doctrine
accepted the early loss of such capabilities in the event of a Soviet invasion and Serbia has
continued such planning efforts. Serbian forces planned to rely heavily on land-lines and human
intelligence, and any maneuvers and deployments would have had to be carefully planned to
avoid NATO air attacks in any case.
Most military forces simply do not rely on the intensity and consistency of
communications required by the U.S.. There is also little tangible evidence that the near
paranoiac desire for “control” exhibited by authoritarian regimes really requires efficient,
dense, and continuous communications. Iraq and Serbia both seem to have found that
discipline, delegation, and repression are more than adequate substitutes for communications in
exerting internal control and low-level and asymmetric operations.
Once again, this aspect of the NATO bombing effort seems to be a case where a
standard category of strategic bombing was selected, and NATO proceeded to work through the
numbers. This bombing must have had an effect. It may have had an important one. The
evidence released to date, however, indicates that NATO relied largely on the theory of air and
missile power, and had only tenuous data on how much it degraded the physical structure of
given Serbian capabilities, and no clear idea of the strategic, political, or military effect.
More broadly, the U.S. and the West need to reassess the vulnerability of potential
enemies to both attacks on C3I/BM systems and to “information warfare.” It was Serbia, after
all, that initiated “information warfare” by hacker attacks on NATO’s web pages. In contrast,
NATO’s massive air attacks may have been wasteful, inefficient, and unfocused in terms of this
particular enemy in this war.
As is the case with similar operations against Iraq in Desert Fox in December 1998,
Serbia seems to have adapted its operations to the level of communications available, and it
seems likely that many future wars will be equally asymmetric. In contrast, it is the U.S. and
NATO which rely on progressively higher communications densities operating under near
sanctuary or invulnerable conditions. It may well be that the U.S. needs a “B-team” analysis to
challenge the conventional assumptions regarding this aspect of attacks on “C3” facilities and
information warfare as well as the growth of potential U.S. and Western vulnerabilities.
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Figure 27
NATO Damage Claims Relating to Command, Control, and Communications

Source: Adapted from the Department of Defense press briefing for June 10, 1999.

Copyright Anthony H. Cordesman, all rights reserved.

53

The Air and Missile Campaign in Kosovo

1

8/3/00

Page

54

A HARM carrying F-16CJ was flying combat air patrol, in conjunction with EA-6 type aircraft for jamming. They
were protecting a strike package that was going into the middle of Serbia around Batajnica airfield on a target.
During egress the F-16 detected an aircraft in the vicinity of the strike package as it was exiting. It determined that it
was a hostile aircraft, identified it, and then shot it down by firing two AMRAAMs, both of which hit. After that, all
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