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PREFACE

This Report examines the likely evolution of the tactical fighter/
attack force structures, mission priorities, and capabilities of the
Allied European tactical fighter forces in NATO’s Central Region over
the next decade. This research is part of a larger project considering
the future U.S. Air Force role in Europe, conducted under the
auspices of the National Security Strategies Program of RAND
Project AIR FORCE. This project is sponsored by the Deputy Chief of
Staff, Plans and Operations, Headquarters U.S. Air Force, and the
Deputy Chief of Staff, Plans, U.S. Air Forces Europe. This Report
should be of interest to military and civilian analysts, both inside and
outside the government, concerned with long-term NATO security
trends and the future of Allied tactical air power in central Europe.

The research cutoff date for this document was February 1991.
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SUMMARY

INTRODUCTION

Over the past three years, RAND has conducted research on the mod-
ernization plans of NATO’s air forces and on the budgetary resources
likely to be available to support those plans. Drawing on the results
of that and other research,! this Report offers revised projections of
the probable evolution over the next decade of the tactical fighter
force structures of NATO’s Central Region European Allied air
forces.2 It focuses on the fighter force structure plans and the pro-
curement and operational priorities of these air forces. It identifies
potential problem areas and likely shortfalls in Allied fighter pro-
curement plans and projects the probable evolution of future mission
priorities and emphases. The Report is intended to assist U.S. Air
Force planners in examining future USAF force structure options and
reinforcement plans for Europe. As such, it serves as an update of an
earlier RAND Note on this same subject.’

Currently, the Allies provide the vast majority—nearly 80 percent—of
in-place fighter/attack squadrons available for NATO operations in
the Central Region. Because of the rapidly changing European and
global security environment, virtually every European NATO gov-
ernment is in the process of reviewing its overall security posture and
reassessing its long-range equipment requirements, desired capabili-
ties, force structure size, and composition. As force structures in-
evitably decline, many observers predict that air forces and navies
will become relatively more important compared to land forces.
Requirements for equipment types and capabilities are likely to

1A series of interviews with senior Allied Ministry of Defense (MoD), Joint Staff,
and Air Staff planners over the course of several research trips to the Central Region
undertaken between the fall of 1988 and the summer of 1990 contributed substantially
to this research effort.

2The air forces examined here are those of the United Kingdom (U.K.), the Federal
Republic of Germany (F.R.G.), France, the Netherlands, Belgium, and Denmark.
Although French forces are not formally integrated into NATO’s unified military com-
mand structure, the French Air Force (FAF) routinely exercises and trains with other
NATO air forces. The Royal Danish Air Force is integrated into the command struc-
ture of Allied Forces Northern Region (AFNORTH), but can be tasked to support
ground forces defending Schleswig-Holstein, and defends against air and amphibious
incursions into Danish territory, all of which directly contribute to Allied Forces
Central Region (AFCENT) operations.

3Christopher J. Bowie, Mark A. Lorell, John R. Lund, Trends in NATO Central
Region Tactical Fighter Inventories: 1950-2005, RAND, N-3053-AF, May 1990.
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change. There may be a shift toward defensive and away from offen-
sive equipment or capabilities. Requirements for out-of-area contin-
gencies may also become relatively more important. European states
may refocus their security requirements toward Mediterranean,
North African, and Middle Eastern security issues. The effects these
changes may have on the future evolution of Allied European air
forces are summarized below.

OVERALL SUMMARY CONCLUSIONS

The major points that emerge from this study are:

Acquisition of new generation fighter/attack aircraft (EFA and
Rafale) remains the single highest procurement priority for the
British, German, and French air forces. These programs are likely
to experience significant cost growth and schedule slippage.

New system cost growth, combined with the perception of a re-
duced threat and declining defense budgets, will lead to an overall
Allied Central Region fighter force reduction of 22 to 40 percent by
the year 2000.

Most of this reduction will entail the removal of aging second-gen-
eration fighters such as Mirage I1I/5s, Drakens, F-4s, and Jaguars,
whose long-term utility is questionable. The remaining aircraft
will be mostly high-capability third-generation fighters, primarily
Tornado, Mirage 2000, and F-16 variants.

The Royal Air Force (RAF) and German Air Force (GAF) will lack a
modern, capable air defense platform until the European Fighter
Aircraft (EFA) or some substitute is procured. This could cause a
significant gap in air defense platform capabilities for these air
forces by the late 1990s.

The Dutch, Belgian, and Danish air forces are unlikely to procure a
new fighter/attack platform before 2005 to 2010. The result will be
an aging force structure that will decline by about 30 percent by
2000.

Operational lessons from Desert Storm may significantly influence
procurement priorities for munitions in the 1990s, particularly in
the area of precision guided munitions (PGMs).

Although they are likely to increase in priority, many support re-
quirements for out-of-area contingencies such as airlift, aerial re-
fueling, and Command, Control, Communications, and Intelligence
(C31) are not likely to be fully met because of budgetary con-
straints.
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¢ Overall, the NATO Central Region air forces are moving away from
their historical emphasis on attack toward a more balanced divi-
sion of squadron roles between air defense and offensive missions.
Multirole mission flexibility is likely to decline.

+ Because of planned platform modernization programs, expected
avionics upgrades, new air-to-air missile procurements, and the ef-
fectiveness of relatively cheap PGMs as demonstrated by Operation
Desert Storm, the overall Allied fighter force in 2000 will likely be
more capable and balanced than the current force, despite reduc-
tions in force posture of as much as 40 percent.

THE ROYAL AIR FORCE

In mid-1990, the U.K. MoD released the findings of its “Options for
Change” defense review calling for a net reduction in the RAF of
seven fighter squadrons. EFA was reconfirmed as the backbone of
RAF modernization plans. However, with continuing downward
pressure on the U.K. defense budget, combined with growing EFA
program costs and likely additional development delays, we expect
initial operational capability (IOC) to slip one to two years and pro-
curement to be stretched out and reduced. As a consequence, we pre-
dict that no more than three EFA squadrons will be operational by
2000, assuming the program is not cancelled outright. By the end of
the decade, the continued utility of the remaining Hawks in the air
defense role and the viability of the aging Jaguars in the attack role
will be questionable. As a result of these problems, we predict a 17 to
31 percent decline in the overall fighter/attack force structure by
2000.

RAF counter-air capabilities may decline in the late 1990s as EFA is
delayed, aging Phantoms disappear from the inventory, Tornado F.3
upgrades are slipped due to budget restrictions, and no new offensive
counter-air (OCA) munitions are developed. However, homeland air
defense capabilities will receive an enormous boost in the early 1990s
as Boeing E-3 aircraft continue to enter the inventory. The RAF will
lack a modern, capable air defense fighter at the end of the century.
However, defensive counter-air (DCA) capabilities should be greatly
enhanced after 2000 as EFA comes on-line in greater numbers.

Ground attack capabilities may decline relative to threat capability as
attack/strike platforms such as the Tornado GR.1 and Harrier age, if
needed upgrading and life-extension programs are deferred for bud-
getary reasons. No follow-up programs are currently planned to re-
place the Tornado GR.1 and Harrier before 2010.
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THE GERMAN AIR FORCE

We anticipate a decline of from 23 to 43 percent in German Air Force
fighter/attack squadrons by 2000. The German MoD has already
determined that all seven existing squadrons of Alpha Jets will be
removed from first-line operational service. The British cancellation
of its originally planned Tornado buy in the eighth production batch
effectively demolishes Luftwaffe plans for a follow-up buy of 35 IDS
Tornados as a partial replacement for retiring Alpha Jets. The
procurement and formation of two squadrons of ECR Tornados is be-
ing completed.

At this writing, EFA still remains the centerpiece of the Luftwaffe
modernization plans despite widespread speculation that Germany is
likely to withdraw from the program after the completion of R&D,
although we find this improbable. EFA had originally been intended
to replace the nine existing Luftwaffe squadrons of F-4F Phantoms,
and possibly some of the RF-4Es. By the late 1990s the F-4Fs will
have been in Luftwaffe operational service for a quarter of a century.
If the EFA program continues, inevitable R&D delays and cost growth
may cause a rundown of the F-4F force, as the latter aircraft are
forced to remain in the inventory even longer than anticipated, lead-
ing to an air defense shortfall similar to that potentially confronting
the RAF at the end of the decade. The remaining F-4Fs will shed
their attack role and become dedicated defensive counter-air fighters.
No upgrade to the IDS Tornado fleet is currently contemplated.
Combined with the likelihood of cancellation or delay of expensive air-
to-ground munitions dispenser programs, attack capability relative to
the threat may decline. A life-extension program is scheduled for the
RF-4Es, but airframe fatigue and possible procurement of a recon-
naissance drone mean these aircraft should decline in numbers.

THE FRENCH AIR FORCE

The French Air Force is in the process of modernizing its air defense
forces but needs to replace the majority of its attack platforms in the
1990s. While outright cancellation of the Rafale program is unlikely
(the Rafale is the future attack fighter for the FAF), major uncertain-
ties surround the number of squadrons that will ultimately be ac-
quired, given budgetary constraints and the inevitable R&D delays.
Rafale is now unlikely to become operational before 1999. With pro-
duction cutbacks announced in 1990, it is far from clear that Mirage
2000Ds and the gap-filler Mirage F.1CTs will be procured in suffi-
cient numbers to maintain FAF attack squadron numbers through
the 1990s. In 2000, the remaining Mirage F.1Cs in the FAF air de-



fense command will be at the end of their service lives and will have
to be withdrawn or substantially modified, yet no appropriate mod-
ernization program has yet been identified. Therefore, we expect FAF
front-line tactical fighter squadron strength to decline by 12 to 31
percent by 2000.

Procurement delays and stretch-outs will affect FAF capabilities in
other ways. All FAF squadrons are currently multirole (air-to-air/air-
to-ground); munitions and training are divided 70 percent for the
primary role, 30 percent for the secondary role. However, the sec-
ondary role is likely to become increasingly nominal as the demands
placed on pilots for multirole proficiency increase, as flying hours are
cut, and as munition buys are squeezed out due to rising platform
costs.

However, new FAF platforms such as the Mirage 2000C/RDI, Mirage
2000D, and Rafale, which will provide all-weather/night capability
and greatly improved Electronic Warfare (EW) equipment, will be far
more capable than the earlier model aircraft they are replacing. Yet
continuing budget problems and program stretch-outs will probably
delay development of follow-on replacements for the Mirage 2000C,
Mirage F.1CR, Alpha Jet, Transall tactical transport, and KC-135F
aerial tanker. Nonetheless, even after a substantial reduction in
force size, the FAF overall will be a considerably more effective force
late in the decade than it is today.

THE DUTCH, BELGIAN, AND DANISH AIR FORCES

The first priority of the “little three” air forces—The Royal
Netherlands (RNLAF), Belgian (BAF), and Royal Danish (RDAF)—
will be merely to maintain their current status as full-spectrum inde-
pendent tactical air forces—which will become increasingly difficult—
and upgrade their existing platforms. Based on recent changes in
training and role emphases, these air forces are likely to focus more
on the defensive counter-air role than in the past. However, the
RNLAF, BAF, and RDAF are clearly in transition; their final role
emphasis and capabilities will depend on a series of avionics and mu-
nitions procurement decisions to be made throughout the 1990s.

The little three air force procurement budgets will all be severely
squeezed by rapidly declining defense budgets. All three air forces
have already eliminated any possibility of procuring new or radically
upgraded fighter/attack platforms before 2005-2010. None of the
three has funded sufficient attrition fillers to maintain their existing
F-16 force levels, and replacement of aging Belgian Mirage 5Bs and



Danish Drakens is problematical. The result is that in the aggregate
the little three will decline by around seven squadrons, or about 30
percent, by 2000, Dedicated fixed-wing tactical reconnaissance capa-
bilities will all but disappear, while a steady decline in airlift, heli-
copters, and SAMs will be experienced because of cost constraints.

CONCLUDING OBSERVATIONS

In summary, we project a decline in squadron strength from 22 to 40
percent by the end of the century in the total number of European
fighter/attack squadrons in NATO’s Central Region, with a growth in’
the relative emphasis on counter-air missions. The greatest relative
decline will come in dedicated attack squadrons. Currently, nearly
half of allied fighter squadrons are dedicated to the attack mission.
Furthermore, 16 multirole and 11 reconnaissance squadrons are as-
signed the attack mission as their primary or secondary roles. If
these squadrons are included, 70 percent of existing fighter squadrons
are available for attack. By 2000, we believe the total number of ded-
icated attack squadrons may decline by nearly 50 percent. In addi-
tion, we project that the attack role for remaining reconnaissance and
multirole squadrons may become increasingly nominal because of the
growth in cost of the necessary munitions and training to maintain a
credible multirole capability. The result is likely to be a force struc-
ture more balanced between offensive and defensive roles than is cur-
rently the case.

However, dedicated air defense squadrons could actually increase in
number—by as much as 17 percent over the 1990 levels—thus
accounting for up to 45 percent of the force structure in 2000
compared to only 30 percent now. Many multirole squadrons are
shifting towards air defense as their primary role. As a result, more
than half of the force structure in 2000 may be assigned air defense
as its dedicated or primary role.

Although it is probable that expensive procurement programs for so-
phisticated powered standoff munitions dispensers planned in the
1980s will be cancelled or delayed, significant attack capabilities may
be maintained through procurement of relatively inexpensive laser-
guided strap-on kits for dumb bombs, whose effectiveness was
demonstrated during Operation Desert Storm. Other lessons of
Operation Desert Storm for out-of-area operations may also lead to
greater procurement emphasis on the following areas: smart muni-
tions; suppression of enemy air defenses; airlift, stealth, and theater
command, control, communications, and intelligence assets.



Role flexibility will decline substantially as the number of multirole
squadrons sinks by nearly 40 percent. Manned tactical reconnais-
sance platforms will also decline by as much as one-third. This
reduction may be compensated for by the acquisition of unmanned
reconnaissance drones and by other measures.

Despite the substantial decline in numbers, the capabilities of the
remaining fighter/attack aircraft should increase dramatically.
Currently, only a little over one-half of the air defense squadrons pos-
sess beyond-visual-range (BVR) missile and all-weather look-
down/shoot-down radar capability. The remaining squadrons are
composed essentially of clear weather, visual-range day fighters. By
the year 2000, this capability will grow to between 77 and 100 percent
of the force. In a like manner, only 30 percent of the current attack
squadrons are all-weather/night capable. In another decade, any-
where from 90 to 100 percent of the force will have this capability.
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1. INTRODUCTION

RESEARCH OVERVIEW AND OBJECTIVES

Over the past three years, RAND has conducted research on the mod-
ernization plans of NATO’s air forces and on the budgetary resources
likely to be available to support those plans. Drawing on the results
of that and other research,! this Report offers revised projections of
the probable evolution over the next decade of the tactical fighter
force structures of NATO’s Central Region European Allied air forces.
It focuses on the force structure plans and procurement and opera-
tional priorities of these air forces for fighter/attack aircraft.? It
identifies potential problem areas and likely shortfalls in Allied pro-
curement plans, and projects the probable evolution of future mission
priorities and emphases. It is intended to assist U.S. Air Force plan-
ners in examining future USAF force structure options and rein-
forcement plans for Europe. As such, it serves as an update of an
earlier RAND Note that in part examined this same subject.?

The air forces examined here are those of the United Kingdom (U.K.),
the Federal Republic of Germany (F.R.G.), France, the Netherlands,
Belgium, and Denmark. Although French forces are not formally in-
tegrated into NATO’s unified military command structure, the French
Air Force (FAF) routinely exercises and trains with other NATO air
forces. The Royal Danish Air Force is integrated into the command
structure of Allied Forces Northern Region (AFNORTH), but can be
tasked to support ground forces defending Schleswig-Holstein, and
defends against air and amphibious incursions into Danish territory,

1A series of interviews with senior Allied MoD (Ministry of Defense), Joint Staff,
and Air Staff planners over the course of several research trips to the Central Region
undertaken between the fall of 1988 and the summer of 1990 contributed substantially
to this research effort.

2This analysis does not cover the entire spectrum of modern tactical airpower.
Rather, it focuses on the primary air defense and attack platforms of NATO Central
Region fighter force structures. It does not systematically develop detailed projections
of other key components of tactical air power such as tactical airlift, aerial refueling,
electronic warfare, munitions, and c31 (Command, Control, Communications, and
Intelligence), although many of these topics are addressed in general terms throughout
the Report.

3Christopher J. Bowie, Mark A. Lorell, John R. Lund, Trends in NATO Central
Region Tactical Fighter Inventories: 1950-2005, RAND, N-3053-AF, May 1990. Re-
search reported in this document was essentially completed by the end of 1988.
Interim update results are reported in John T. Correll, “Fifty Years of European
Fighter Trends,” Air Force Magazine, February 1991.



all of which directly contribute to Allied Forces Central Region
(AFCENT) operations.

BACKGROUND AND EARLIER RESEARCH

RAND originally launched this investigation of Allied force planning
in mid-1988 in response to several factors. An earlier project con-
ducted in 1985-1986 that examined doctrinal interoperability among
all the NATO air forces uncovered anecdotal evidence of disturbing
trends regarding unfulfilled modernization programs in many of the
Allied air forces. This was of particular concern because it was
thought at the time that increased operational demands would be
placed on Allied air power in the future. Full national funding neces-
sary to meet the costs of all Allied air force equipment and opera-
tional requirements in the 1990s, as identified by NATO planners in
the 1980s, appeared unlikely given existing budgetary constraints.
As a result, we began developing a methodology to generate more re-
alistic estimates of likely future Allied tactical fighter (TACAIR) force
structures and capabilities to better assist U.S. Air Force decision-
makers and planners.

Analysts developed a budget model for each NATO Central Region
country that predicted a range of expected budgetary resources that
would be available for air force equipment procurement and opera-
tions from 1990 through 2005. This economic model relied on extrap-
olating trends from very detailed historical budget data and from pro-
Jections of demographics, GNP, wages, etc.4

Equipment requirements and anticipated procurement costs for each
country were then determined for the same period based on published
NATO force goal objectives and from national Ministry of Defense
(MoD) and parliamentary planning documents, resulting in a range of
estimates of the magnitude of the gap between the total cost of meet-
ing all projected requirements and the total budgetary resources
likely to be made available.

A key final step was a careful assessment of how the shortfall might
be distributed among the various components of the basic air force re-
quirements (platforms, munitions, operations, personnel, etc.), result-
ing in a more realistic estimate of the actual force structures that

4For more detail on the budgetary models, see Joseph E. Nation, British Military
Requirements, Resources, and Conventional Arms Control, RAND, R-3734-A/AF,
January 1990; and Joseph E. Nation, West German Military Modernization Goals,
Resources, and Conventional Arms Control, RAND, R-3841-A/AF, 1991,



would likely evolve by 2005. Crowd-out and prioritization among the
services and within the air force budgets were carefully examined
based on a rigorous analysis of historical budget and procurement
data. Major system spending priorities for each service and for the
defense budget as a whole were identified, derived from assessments
of national military and doctrinal, industrial, technological, and eco-
nomic objectives, preferences, and requirements.

The results of this research seemed to confirm the initial concerns.’
It appeared that:

+ National governments would make available insufficient funds
over the next 15 years to meet the costs of Allied air force equip-
ment and operations requirements as defined at that time.

+ Budget shortfalls would be unevenly distributed within air force
budgets, with disproportionately heavy cuts suffered in the areas
affecting readiness. This would contribute to a trend toward de
facto mission specialization with a greater emphasis on air defense
(counter-air) and a relative decline in Allied TACAIR operational
flexibility.

+ Even without a Conventional Forces Europe (CFE) arms control
agreement, the total number of Allied tactical fighter squadrons
would decline by 10 to 15 percent.

THE NEED FOR AN UPDATE

The dramatic events that have taken place in the Soviet Union,
Eastern Europe, and the Persian Gulf since mid-1989 clearly require
an updating and reassessment of our earlier conclusions. The stun-
ning changes in the Soviet Union and Eastern Europe from 1989
through 1991 have overturned many of the basic assumptions under-
lying traditional threat perceptions and long-term NATO threat as-
sessments of the past four decades. The former East European
Warsaw Pact (WP) members have all overthrown their Communist
regimes and have rapidly moved toward the formation of democratic
governments and capitalist economies, and are eager to establish
closer relations with the West.8 Soviet forces have already begun

5Bowie, Lorell, and Lund; and Nation.

6In mid-February 1991, the WP members agreed to disband the WP military struc-
ture by April of that year.



withdrawing from Czechoslovakia and elsewhere in Eastern Europe.?
The reunification of Germany has eliminated the traditional intra-
German horder. Fundamental questions have been raised about the
future structure and role of NATO. New security arrangements de-
signed to accommodate a unified Germany have come under discus-
sion. The U.S. military presence in Europe will decline markedly,
while the future direction and domestic stability of the Soviet Union
and many East European nations will remain uncertain. Many
Europeans now envision the emergence of an entirely new collective
security framework for Europe that will differ profoundly from the
former bipolar confrontation of blocs. Even if a less radical course is
followed, it is clear that the existing security framework and tradi-
tional threat perceptions will change dramatically over the next sev-
eral years.

Major breakthroughs in conventional arms control are also having
profound effects on NATO European national military requirements,
capabilities, force structure size, and composition trends. The signing
of the CFE agreement in November 1990 is expected to result in sub-
stantial reductions in land forces and Soviet tactical air forces, pro-
ducing a further decline in the perceived threat.?

Further conventional arms control agreements are generally expected
to follow, but their format and shape are quite uncertain. It is un-
clear, for example, whether they will continue within the former
NATO/WP negotiating format or shift to the wider arena of the
Conference on Security and Cooperation in Europe (CSCE); naval
arms control issues also wait to be addressed. But what is certain is
that, because of arms control agreements and other factors, through-
out 1990 public perceptions of a dramatic decline in the Soviet threat
became widespread, raising expectations of a vast peace dividend and

7In December 1988, the Soviet Union announced its intention to implement unilat-
eral reductions of its forces stationed in Eastern Europe, including withdrawal of five
divisions and approximately 5,000 main battle tanks. By July 1989, it became clear
that the new East European governments and a united Germany would demand all
Soviet forces to withdraw back into the Soviet Union by 1994.

8The CFE treaty calls for the reduction of WP and NATO forces from the Atlantic to
the Urals to equal levels in five categories of weapons: 20,000 tanks, 20,000 artillery
pieces, 30,000 armored combat vehicles, 2,000 helicopters, and 6,800 combat aircraft on
each side. Compared to the force levels existing at the time the negotiations began in
1988, these ceilings require an overall reduction of about 60 percent for the WP and 10
percent for NATO. The ceiling on tactical combat aircraft, while requiring massive
Soviet reductions, exceeds the numbers of such aircraft stationed in NATO Europe (put
at 6,300), and thus requires no reductions of in-place NATO tactical airpower assets.
The CFE treaty requires the WP air forces to reduce their combat aircraft inventories
by 29 percent. See Brigitte Sauerwein, “CFE: The Story So Far,” International Defense
Review, January 1991,



placing enormous downward pressures on Western defense budgets
and procurement.?

Finally, the Iraqi invasion of Kuwait on August 2, 1990, the massive
deployment of U.S. forces to the Persian Gulf, supported by major
European NATO force contributions, and the outbreak of hostilities
on January 16, 1991, raised basic questions about the future role of
European forces in out-of-area contingencies. Many observers argue
that the possibility of a greater European role in such contingencies
in the future demands a rethinking of the size, composition, organiza-
tion, and orientation of existing force structures.

Because of these changes and uncertainties about the future
European and global security environment, virtually every European
NATO government launched major reviews of its overall security pos-
ture in 1990 to reassess long-range equipment requirements, desired
capabilities, future force structure size, and composition. As overall
force structures inevitably decline, many observers predict that air
forces and navies will become relatively more important in relation to
land forces. Requirements for equipment types and capabilities are
likely to change. There may be a shift towards defensive and away
from offensive equipment or capabilities. Requirements for out-of-
area contingencies may also become relatively more important, with
the emphasis shifting towards mobility and agility. European states
may refocus their security requirements towards Mediterranean,
North African, and Middle Eastern security issues.

Because of the extensive changes in the strategic/military environ-
ment and the major defense reviews undertaken in all NATO
European countries beginning in 1990, our earlier force structure pro-
jections require modification. Of course, substantial uncertainties
remain. As of this writing, not all countries have publicly announced
final official results of their defense reviews. Nonetheless, published
reports and recent discussions with Allied planners provide sufficient
information to develop reasonable projections of future Allied fighter-
attack force structures, which should prove to be considerably more
accurate than those developed by the earlier RAND effort. Because of

9However, in December 1990, following the signing of the CFE treaty, doubts began
to emerge in the West about the willingness of the Soviet leadership to fully carry out
the provisions of the treaty. In early February 1991, Secretary of State James Baker
suggested that ratification of the treaty should be delayed pending resolution of several
disputes regarding treaty interpretation and clarification of leadership trends in the
Soviet Union. See Michael Evans, “Fears for Future of European Forces Treaty,” The
London Times, December 21, 1990.



the greater uncertainties that exist now, however, the time frame for
our projections has been reduced to 10 years, from 1990 to 2000.1¢

THE CONTRIBUTION OF ALLIED TACAIR

Currently, the Allies provide the vast majority-—nearly 80 percent—of
in-place fighter attack squadrons available for NATO operations in
the Central Region, as illustrated in Fig. 1.1. The British, Germans,
and French each provide about one-fifth of the available squadrons,
with another 20 percent or so contributed by the combined forces of
the Netherlands, Belgium, and Denmark. However, Allied squadrons
are generally smaller (around 15 to 18 aircraft) than USAF
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Fig. 1.1—The Historical Importance of Allied TACAIR

10This Report does not attempt to systematically assess the military effectiveness of
the evolving force structures, or the ultimate shape of the strategic concepts that will
determine the future employment doctrines of European air forces. The former would
require an extensive modeling effort well beyond the scope of this research effort, while
the latter has not yet been determined by the Europeans themselves.



squadrons (generally 24 aircraft).!l Yet even when numbers of air-
craft are compared, and USAF reinforcements as historically pro-
grammed are included, the Allies still provide well over half of the
fighter-attack aircraft currently available in wartime. Furthermore,
a significant percentage of the most capable two-seat all-weather/
night interdictors in NATO’s Central Region are furnished by the
Allies.12

The U.S. Air Force is in the process of planning substantial draw-
downs of the USAFE (U.S. Air Forces in Europe) force structure and
reexamining the traditional reinforcement deployment plans.!3 A
clearer understanding of future directions of the Allied air forces
should help inform U.S. Air Force procurement and deployment plan-
ning for the European theater. With much smaller forces in place—
possibly half the current squadrons by 1992—USAFE may want to
consider the likely evolution of future European capabilities and mis-
sion priorities in structuring its future European force posture.

The remainder of this Report reviews the modernization plans and
requirements of each Central Region European Allied air force as
they existed in the late 1980s, and then presents likely modifications
of those plans based on the changed circumstances of the early 1990s.
These projections, of course, assume no radical new change in the
strategic environment over the next decade.

11British fighter squadrons usually vary from about 12 to 15 primary assigned air-
craft (PAA). Most German squadrons have an official PAA of 18, but many, especially
those with older types such as F-4s, have fallen below authorized strength. All French
squadrons are pegged at 15 PAA. Dutch and Belgian F-16 squadrons consist of 18 and
20 PAA respectively. Danish squadrons are around 15 PAA. Numbers of reserve air-
craft in storage vary widely. The British and French air forces maintain large numbers
of fighter aircraft in storage; the other Central Region Allied air forces do not.

12This assessment uses squadrons rather than actual aircraft numbers for the sake
of simplicity. The fighter aircraft that are actually operationally available in any given
squadron vary widely from air force to air force and among various aircraft types
within each air force. In addition, detailed numbers are classified. To simplify the
problem and to avoid having to deal with classified numbers, squadrons were used as a
broad indicator of future trends.

13By early 1991, revised USAF plans called for a reduction of at least eight tactical
fighter wings down to a level of 26.5 from the existing overall force level of 36. USAF
planners are examining the possibility of even more drastic reductions down to 22
wings. This compares with the 1984 USAF tactical fighter plan that had projected an
overall increase to 40 wings. See Barbara Amouyal, “Tactical Wings Fight for Parity in
Face of Historic Reductions,” Defense News, November 12, 1990, p. 8.



2. THE ROYAL AIR FORCE

In the late 1980s the United Kingdom’s Royal Air Force (RAF)
planned to maintain, and possibly even expand, its existing active op-
erational force structure of approximately 515 fighter/attack aircraft,!
organized into 16 dedicated air defense squadrons and 19 attack/
strike squadrons.? As shown in Fig. 2.1, the air defense units include
six Tornado F.3, four Phantom FG.1/FGR.2,3 and six Hawk T.1A%
squadrons, while the attack forces are comprised of eleven Tornado
GR.1/1A, three Harrier GR.3/5, three Jaguar GR.1A, and two
Buccaneer S.2B% squadrons. Eight Tornado, two F-4 Phantom, and
two Harrier squadrons are based in Germany, while the rest are lo-
cated in the United Kingdom.

At this time the RAF had numerous major procurement and upgrade
programs laid out for the next 15 years. A Tornado GR.1 mid-life up-
date (MLU) to GR.4 standard planned for 1992-1993 was intended to
provide passive all-weather/night capability against moving targets.
Harrier squadrons were also programmed to acquire this capability
through upgrading to GR.7 standard, which included installation of a
HUD (Head-Up Display)-projected FLIR (Forward Looking Infrared)
sensor for night operations. Tornado tactical reconnaissance versions
(GR.1A) would continue to enter the inventory, while Air Staff
planners hoped to procure an antiship version to replace aging
Buccaneers. The most ambitious program, of course, was for the

1Several hundred additional fighter/attack aircraft are thought to be in storage.

2This accounting includes Operational Conversion Units (OCU), operational evalu-
ation units, and weapons training units that are intended to have a wartime opera-
tional role.

3The Phantom FG.ls and FGR.2s are British-built versions of the McDonnell
Douglas F-4B Phantom powered by Rolls-Royce Spey turbofans and equipped with nu-
merous other British modifications. Deliveries began to the RAF in the spring of 1968.
See Frederick Biery and Mark A. Lorell, Preplanned Product Improvement and Other
Modification Strategies: Lessons from Past Aircraft Modification Programs, RAND,
N-1794-AF, December 1981,

4In 1983, the RAF contracted for the modification of 88 Hawk T.1 advanced trainers
for the point air defense role. On the completion of the upgrade in 1986, 72 Hawks or-
ganized in six squadrons were declared to NATO.

5The Buccaneers are assigned to SACLANT (NATO Supreme Allied Commander
Atlantic) and undertake the antiship/TASMO (Tactical Air Support of Maritime
Operations) mission. As demonstrated during the Persian Gulf War, Buccaneers also
can be tasked with illuminating targets with laser designators in support of Tornados
equipped with laser-guided bombs (LGBs).
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Fig. 2.1—RAF Fighter Force Structure and Revised Projections

procurement of 250 European Fighter Aircraft (EFAs),® planned to
begin in 1996, to replace at least eight squadrons of Phantoms and
Jaguars,

According to plans as they existed in 1988, the RAF-dedicated air de-
fense forces in 2005 were expected to consist of four to five EFA
squadrons and seven Tornado F.3 squadrons (possibly still supported
by the six Hawk squadrons). Attack/strike squadrons would include
nine units equipped with upgraded Tornado GR.1s and two with
Tornado GR.1A reconnaissance aircraft, three EFA attack and recon-
naissance squadrons, three Harrier GR.7 squadrons, and two Tornado
-antiship/TASMO squadrons.

Numerous support platforms, and new air-to-air and air-to-ground
munitions were also programmed. The most important of the latter

BLike the Panavia Tornado strike/attack fighter, the Eurofighter EFA is a collabo-
rative procurement project; its four participants are the United Kingdom, Federal
Republic of Germany, Italy, and Spain. For an account of the early phases of the pro-
gram, see Mark A, Lorell, The Use of Prototypes in Selected Foreign Fighter Aircraft
Development Programs: Rafale, EAP, Lavi, and Gripen, RAND, R-3687-P&L, Septem-
ber 1989,
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category included the ST(A)71236 and 1238 smart anti-armor muni-
tions requirements and the more advanced ST(A)1242 and 1243
standoff smart glide bombs.2 The RAF also placed high priority on
development of the Advanced Short-Range Air-to-Air Missile
(ASRAAM) and procurement of the U.S.-developed Advanced Medium
Range Air-to-Air Missile AMRAAM).

Although our earlier assessment suggested that the RAF equipment
budget would suffer only a small to moderate shortfall throughout
most of the 1990s, we anticipated some crowding out of RAF equip-
ment programs by major Royal Navy systems such as the Trident nu-
clear ballistic missile submarine and Army programs such as the
Chieftain/Challenger Main Battle Tank (MBT) replacement.? We also
expected a serious procurement bulge to arise beginning in the late
1990s when many different RAF platforms were expected to reach the
end of their useful operational lives and would need to be replaced, at
a time when EFA costs would be at their height and a new generation
of munitions would have to be developed and procured by the RAF.
Most important, our initial cost estimates, combined with past
historical evidence, suggested that EFA would cost considerably more
than anticipated—probably on the order of at least 100 percent more
in real terms—and would experience schedule slippage. Our
assessment of past procurement trends showed that the likely RAF
response would be to delay Initial Operational Capability (I0C) and
stretch out procurement over a longer period, but not cut back on
total numbers.10

In early 1990 the U.K. MoD launched a major internal review of fu-
ture British defense requirements and procurement plans in light of
the rapidly changing military/strategic environment and growing

TJoint Staff (Air) Target.

8Planners anticipated that ST(A)1238 would probably be met through procurement
of a dispenser weapon similar to SWAARM (Smart Weapon Anti-Armor) or a variant of
the Rockwell Hellfire. ST(A)1236 was basically the UK. requirement for NATO
Modular Stand-Off Weapon (MSOW) munitions dispenser for high-value fixed targetse
The RAF is reportedly experimenting with a possible new munition for use against
hardened aircraft shelters (HAS), but no specific formal requirement for this munition
seems to exist. See Nick Cook, “Anti-HAS Weapon Studied for RAF,” Jane’s Defence
Weekly, December 1, 1990.

9See Joseph E. Nation, British Military Requirements, Resources, and Conventional
Arms Control, RAND, R-3734-A/AF, January 1990.

10gimilar conclusions were reportedly reached in a study conducted by Dr. Philip
Sabin of the Department of War Studies, King’s College, London, in a recent study on
U.K. defense in the 1990s conducted for the International Institute for Strategic
S;\Sgies. See “Weighing Up the UK’s Options,” Jane’s Defence Weekly, December 22,
1990.
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downward pressures on the defense budget. For months, service and
industry representatives lobbied hard against major cuts, while
waiting nervously for the outcome of the review. By spring, bad news
began leaking from U.K. defense planners. In May, the MoD imposed
a freeze on procurement because of higher than anticipated inflation.
At the end of June, the MoD demanded additional economies; it effec-
tively eliminated the anticipated eighth batch production lot of
Tornados by cancelling its orders for 26 GR.1 and 7 F.3 attrition
fillers. This decision implied an inevitable reduction in RAF
Tornados because of insufficient attrition replacements.!! Further, it
foreshadowed potentially serious industrial base problems because it
meant a shutdown of the Tornado production line in 1992, opening at
least a four-year gap between the end of Tornado production and the
beginning of EFA production. Shortly after the Tornado cutback, the
MoD cancelled the ST(A)1238 program, eliminating the RAF’s only
medium-term prospect for an advanced smart anti-armor munition.

Finally, in late July, Secretary of State for Defence Tom King an-
nounced the overall results of the defense review, entitled “Options
for Change.” The study envisions dramatic reductions and major re-
structuring of the British armed forces to be implemented over a five-
year period.12 Of the three services, the army and the air force are
slated to experience the most serious cuts. Overall RAF manpower
will be reduced by 16 percent to 75,000 (compared to 25 percent for
the army and only 5 percent for the navy). RAF forces in Germany
will lose both their Phantom squadrons and half of their eight
Tornado GR.1/A squadrons. In the United Kingdom, two Phantom:
squadrons and one Tornado GR.1 squadron will be disbanded,
although an additional Tornado F.3 squadron will be established. All
remaining Tornado GR.1 squadrons will be dual-tasked in both the
conventional and nuclear roles.!¥3 The two Buccaneer squadrons are

HThe cancellation also effectively killed the Italian Air Forces plan to procure 16
Electronic Combat and Reconnaissance (ECR) Tornado variants, because a minimum of
50 orders is necessary to proceed with a production lot. See Nick Cook, “Tornado Line
to Close in 1992,” Jane’s Defence Weekly, June 30, 1990.

1240ptions for Change” received widespread press coverage. For example, see
Carole A. Shifrin, “Britain Will Cut Armed Forces by 18 percent Over Next Five Years,”
Aviation Week & Space Technology, July 30, 1990, p. 22; “The Peace Prospectus,” The
Economist, July 28, 1990, p. 47; Michael Evans, “King Reduces Armed Forces by 18 Per
Cent,” London Times, July 26, 1990; and similar stories in The Financial Times, Jane’s
Defence Weekly, Armed Forces Journal International, Military Aviation News, Defense
News, and elsewhere.

13Currently, 2 of the 11 Tornado GR.1 squadrons are cleared for conventional op-
erations only. The nuclear-capable Tornados are now equipped with WE177 free-fall
nuclear bombs. These are scheduled to be replaced by a tactical air-to-surface missile
(TASM), possibly collaboratively developed and produced with France.
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to be retired, to be replaced in the TASMO role by two of the Tornado
GR.1 squadrons withdrawn from Germany and equipped with Sea
Eagle antiship missiles. The three Jaguar and three Harrier
squadrons (two of the latter in Germany) will be retained.

Thus, the Options for Change defense review projects a net loss of
seven RAF squadrons—three Tornado GR.1 and four Phantom—for a
total reduction of 20 percent by 1995 in the RAF active fighter/attack
squadron force structure, We anticipate further reductions in force
structure by the year 2000 because growing costs and budget pres-
sures will cause cancellation, cutbacks, or delays in procurement of
EFA and other systems.

Programs for expensive new support platforms and surface-to-air
missiles (SAMs) may also contribute further to the budget squeeze
throughout the 1990s. No follow-on programs have yet been identi-
fied for the Hawk, C-130 tactical transport, and VC-10 tanker. The
EH-101 tactical helicopter and MSAM air defense missile will be ex-
pensive programs and are likely to be slipped to the right or can-
celled.’4 If the RAF moves towards a more mobile power projection
force, as some have thought likely in the post-Cold War environment,
it will need to buy significant numbers of costly FLA (Future Large
Aircraft) transports.15

The only new fighter/attack platform scheduled for procurement dur-
ing the remainder of the 1990s is the EFA. As noted earlier, the orig-
inal RAF requirement was for 250 EFAs, to be procured between 1996
through 2005, primarily to replace the four aging Phantom squadrons
and OCU as well as the three Jaguar squadrons. As of late 1988,
RAF planners were increasingly viewing EFA as primarily an air de-
fense fighter, with only a secondary, perhaps even nominal, air-to-
ground role. Although the Options for Change review confirmed the
United Kingdom’s commitment to EFA, the early retirement of the
Phantom squadrons, which act as placeholders for EFA, raised new
questions about EFA’s future role. However, some RAF planners now
see EFA as more important than ever as an early replacement for the
disappointing F.3 interceptor version of the Tornado.

Press accounts report that the RAF already considers the F.3 inade-
quate for countering the existing threat posed by the Soviet Su-27

14«Options for Change” calls for a 50 percent reduction in Nimrod MPA (Maritime
Patrol Aircraft). Cancellation of the U.S. Navy P-7 program eliminates the most likely
follow-on candidate.

18Nick Cook, “Cuts, But No Role Change for RAF,” Jane’s Defence Weekly, August 4,
1990, p. 154.
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Flanker and future agile Soviet fighters. The press has also widely
reported major technical shortcomings with the F.3 radar. Yet an F.3
MLU poses a dilemma for the RAF, because an extensive update pro-
gram, as was originally planned for the mid-1990s, could be seen as a
threat to ultimate EFA procurement. Indeed, in November 1990, the
F.3 upgrade appeared to have been indefinitely delayed in order to
save money for EFA and transform the F.3s into the EFA placehold-
ers, now that the Phantoms will be withdrawn.18

But for a variety of reasons, serious doubts remain regarding EFA
cost, schedule, and ultimate procurement. Pressures continued to
grow throughout 1990 in the Federal Republic of Germany for cancel-
lation of the program. Concern also mounted over Italy’s ability to
continue funding its share of EFA development. If Germany with-
draws, it seems unlikely to many observers that the other partners
can afford to pick up its one-third share of the anticipated $12.45 bil-
lion development costs. At this writing, conventional wisdom sug-
gests that Germany is likely to stay the course at least through the
R&D phase, in part because withdrawal penalty clauses in the EFA
contract would enormously reduce any potential savings and because
a substantial percentage of the R&D costs have already been paid.!?

There is widespread speculation, however, that Germany may with-
draw from the production phase in 1993 when a final commitment to
procure EFA must be made.!® Such a withdrawal would of course
reduce the production run and thus potentially increase the unit cost
to the other partners, already estimated at between $30 and $50 mil-
lion.1®

16Nick Cook, “RAF Tornado F.3 Upgrade Axed,” Jane’s Defence Weekly, November
10, 1990. Also see Nick Cook and Tony Robinson, “RAF May Bid For Extra EFAs,”
Jane’s Defence Weekly, May 19, 1990; “Tornado MLU Out to Tender,” Jane’s Defence
Weekly, June 2, 1990,

17For example, see “Federal Republic of Germany,” AAS MILAVNEWS, NL-343,
May 1990.

181y November 1990, a spokesman for the Christian Democratic Union, Chancellor
Kohl's governing party, was quoted as stating that the ruling coalition had already
agreed to cancel the EFA program following the R&D phase. See “Further Doubt Cast
on EFA,” Defense News, December 3, 1990.

190riginal projections called for British and German procurement of 250 EFAs
each, with the Italians and Spanish acquiring 165 and 100 respectively, for a total of
765 production aircraft. According to press reports, however, a U.K. MoD study under-
taken at the end of 1990 showed that German withdrawal from the EFA production
phase would not necessarily increase unit costs for the remaining partners if total pro-
curement remained at or above 400 aircraft. As a result, these reports claim, the other
partners have become increasingly determined to see the program through with or
without German participation. See Douglas Barrie and Guy Norris, “Bonn Studies
Show F-16 is Only Price Rival to EFA,” Flight International, January 16-22, 1991; and
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Whatever the Germans plan to do, EFA clearly remains the RAF’s
highest procurement priority. There are growing indications that the
RAF is more than willing to sacrifice other important programs to
save EFA.20 Yet even if all the current partners remain in the pro-
gram through the production phase, we still expect EFA to experience
major cost growth and schedule slippage. Historical experience and
independent cost analysis?! suggest that EFA program costs could
rise as much as 100 percent above current estimates. The first flight
of prototype P01 has been delayed numerous times, most recently by
six months to the summer of 1992 due to a lengthy dispute between
the United Kingdom and Germany over selection of the radar. The
first operational EFAs are currently programmed to begin entering
the RAF inventory in 1997. But with continuing downward pressure
on the U.K. defense budget, growing EFA program costs, and likely
additional development delays, we expect IOC to slip a further one to
two years and procurement to be stretched out and reduced.??

Therefore, we predict that if EFA is not cancelled outright, probably
no more than three squadrons will be operational by 2000.22 By that
time the continued utility of the remaining Hawks in the air defense
role and the viability of the aging Jaguars in the attack role will be
questionable. Overall, then, we expect a decline of up to 31 percent in
the RAF fighter/attack force structure by 2000, as shown in Fig. 2.1.

As a result of these shortfalls, RAF counter-air capabilities may de-
cline relative to threat capability in the late 1990s as EFA is delayed,
Phantoms disappear from the inventory, necessary Tornado F.3 up-
grades continue to slip, and no new offensive counter-air (OCA) muni-
tions are developed due to budget pressures. However, homeland air

Nick Cook, “Bonn Pull-out Will Not Destroy EFA,” Jane’s Defence Weekly, December 8,
1990.

20For example, see Douglas Barrie and Julian Moxon, “EFA Increase Blamed on
U.K. Inflation Rate,” Flight International, November 28-December 4, 1990.

21Based on an analysis conducted in 1989-1990 by Kirninder P. Braich of RAND.

22y K. defense spending has declined in real terms every year since 1985. Despite
increases in defense expenditures announced in early 1991 to cover costs of British op-
erations in the Gulf, the U.K. MoD still plans to reduce overall defense expenditures by
6 percent by 1994. See Ian Kemp, “U.K. Spending to Fall by 6 Per Cent,” Jane’s
Defence Weekly, November 17, 1990; and “British Defense Spending Reductions Likely
to Continue Despite Gulf Tensions,” Aviation Week and Space Technology, September
3, 1990.

28The inevitability of at least cutting back the planned EFA buy has been recog-
nized widely by informed observers in the United Kingdom for some time. For exam-
ple, see Philip A. G. Sabin, “Whither the RAF?" Royal United Services Institute
Journal, Summer 1990,
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defense capabilities will receive an enormous boost in the early 1990s
as Boeing E-3 aircraft continue to enter the inventory.2¢

Multirole flexibility and air-to-ground capability will probably lessen.
Historically, the RAF has emphasized specialized single-role squad-
rons. In the past, however, air defense F-4s retained a secondary na-
tional air-to-ground role. This role has already been dropped to ex-
tend the airframe life of these aging platforms. EFA’s role has not yet
been determined. As mentioned previously, one leading option under
consideration prior to the 1990 Options for Change review was to as-
sign all seven EFA squadrons as primary air-to-air with a secondary
air-to-ground mission. If EFA is procured and this approach is
adopted, the secondary mission may become increasingly nominal be-
cause of operational cost issues and because the cancellation of
ST(A)1236 and 1238 leaves the RAF without a modern anti-armor
weapon. If development of even more advanced air-to-ground muni-
tions called for in ST(A)1242 and 1243 is delayed or squeezed out by
growing EFA costs, as seems plausible given the severity of existing
budget constraints, this trend will continue. At the same time,
ground support capabilities could further decline as other at-
tack/strike platforms such as the Tornado GR.1 and Harrier grow in-
creasingly elderly, if needed upgrading and life-extension programs
are delayed. Indeed, no follow-on programs are currently planned be-
fore 2010 for Tornado GR.1 and Harrier.

24The first of seven RAF Boeing E-3D Mk.1 AWACS (Airborne Warning and Control
System) arrived in the United Kingdom in July 1990.



3. THE GERMAN AIR FORCE

The German Air Force (GAF) fighter/attack inventory of about 550!
first-line fighter/attack aircraft is composed of only three types of
platforms: the IDS (interdiction/strike) Tornado attack aircraft, the
F-4F Phantom interceptor, and the simple, lightweight Alpha Jet
battlefield attack aircraft, as shown in Fig 3.1. Ten Tornado squad-
rons are dedicated to interdiction missions.2 Offensive air support
(OAS)—which includes close air support (CAS) and battlefield air
interdiction (BAI) in NATO parlance—is provided by seven Alpha Jet
squadrons. Nine squadrons of F-4F Phantoms are dual-tasked, four
with a primary air-defense role and five with a primary attack role.

30
221 Multirole, primary Multirole,
air defense primary attack
251
20
15|

10

Number of squadrons

1990 2000 1990 2000
Air defense Attack

NOTE: This figure shows the 1990 force structure and our updated projections
for the year 2000.

Fig. 3.1—German Fighter Force Structure and Revised Projections

1A small number of fighter/attack aircraft remain in storage.

2All squadron numbers include OCUs and other specialized training and evaluation
units.
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Four squadrons of RF-4Es undertake tactical reconnaissance with a
secondary attack role.

Our earlier study projected that the GAF would experience substan-
tially more severe procurement problems than the RAF over the next
15 years because the procurement budget shortfall was expected to be
moderate to large.? Throughout the 1980s the German Air Force
pointed out with increasing urgency the need to modernize its
fighter/attack force with more capable platforms equipped with im-
proved munitions to replace Alpha Jets and F-4Fs. The Luftwaffe ar-
gued that the Alpha Jet, basically a clear-weather trainer fitted out
only with simple avionics, possessed insufficient capability for the
1990s.4 Further, GAF Phantoms had been originally procured with-
out the radar and fire-control system of standard USAF F-4Es and
thus could not accommodate beyond-visual-range (BVR) radar mis-
siles such as the AIM-7 Sparrow.5

Despite these arguments, the German MoD centralized planning staff
in the mid 1980s assigned highest priority to army modernization
programs. Army needs were expected to be great. High priority army
equipment included such costly programs as the Franco-German
PAH-2 attack helicopter, a Leopard II MBT replacement, and a new
family of armored fighting vehicles (AFVs). Furthermore, unfavor-
able demographic trends were expected to increase army personnel
costs dramatically. These priorities severely constrained air force
procurement options.

In 1987, the MoD cancelled the MLU planned by the GAF for the
seven squadrons of Alpha Jets, and rejected any one-for-one replace-
ment of this platform with a new aircraft. As a compromise, the GAF
developed a new requirement for 80 additional Tornados as a partial
replacement (approximately one Tornado for two Alphas). Subse-
quently, the MoD reduced this requirement by over half, finally
authorizing a follow-on buy of 35 IDS Tornados to modernize two of

3See Joseph E. Nation, West German Military Modernization Goals, Resources, and
Conventional Arms Control, RAND, R-3841-A/AF, 1991.

4The lightweight subsonic Alpha Jet was originally developed collaboratively with
the French in the late 1960s and early 1970s as an advanced trainer. With the growing
realization that the Panavia Tornado would prove too heavy and expensive to serve as
a replacement for the G.91 light attack aircraft, the German MoD decided to modify the
Luftwaffe version of the Alpha Jet slightly to serve as a G.91 follow-on. The French,
believing the basic aircraft possessed insufficient capability to serve in a frontline
combat role, refused to take part in a joint program to substantially modify the aircraft.

5For a detailed critique of German Air Force procurement policy in the 1960s and
1970s, see Alfred Mechtersheimer, MRCA Tornado: Rustung und Politik in der
Bundesrepublik, Osang Verlag, 1977.
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the seven Alpha squadrons, but delayed placing any orders for the
aircraft. The MoD continued to delay approval of any RF-4E re-
placement but eventually authorized equipment upgrades to extend
its service life through 2000. However, approval was granted and ac-
quisition began of 35 ECR (Electronic Countermeasures/Recon-
naissance) Tornados, a SEAD (Suppression of Enemy Air Defenses)
version of the aircraft similar in mission to the USAF F-4G Wild
Weasel .8

Earlier, the MoD had also authorized a major update program for
part of the Luftwaffe F-4F fleet, and favorable exchange rates later
permitted an expansion of this so-called ICE (Improved Combat
Efficiency) program. Approximately three-quarters of the 140 PAA
aircraft deployed in eight squadrons are scheduled to be retrofitted
with the Hughes APG-65 radar and a new IFF System (Identification
Friend or Foe), giving them full AMRAAM BVR capability.?

The ICE program is intended to extend the service life of the F-4F
into the late 1990s pending arrival of the EFA fighter into operational
service. EFA has been the centerpiece of GAF modernization hopes
for nearly a decade. Like the RAF, the GAF had originally planned to
procure 250 EFAs to replace its four wings of F-4Fs, beginning in
1996. However, by 1988 the planned buy had already been stretched
out (some would say cut back) by reducing the number authorized in
the 10-year long-range plan by 20 percent to 200. At the time, it was
uncertain whether the remaining EFAs would ultimately be ap-
proved.

Despite these problems, as late as 1988, the GAF still hoped to field
early in the next century a fighter/attack force of 8 EFA, 10 IDS
Tornado, 2 ECR Tornado, and 4 RF-4E squadrons equipped with so-
phisticated new generation munitions, to maintain its current force
size (possibly supplemented by several squadrons of remaining up-
graded Alpha Jets).

In the late 1980s, the GAF envisioned several major new munitions
programs for development in the 1990s, including the vertical ballis-
tic anti-armor weapon (VBW), the MAW (MSOW A/B/C) modular
standoff anti-armor munitions dispenser, and an antiradiation SEAD
drone (ARD) to support penetration missions.

6The first of two ECR Tornadoe squadrons began forming in May 1990 at Jever,
Federal Republic of Germany.

"The first ICE-upgraded Phantom flew in July 1989. The entire F-4F fleet is
scheduled to receive structural upgrades and new navigation/attack avionics.
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The collapse of the Warsaw Pact and the rapid acceleration towards
German reunification in 1989 raised major doubts about the viability
of long-range Luftwaffe modernization objectives. Throughout much
of 1990, German MoD and service planners redirected their energies
towards the difficult problems of restructuring, integrating, and de-
mobilizing the armed forces required by the unification of the German
Democratic Republic (East Germany) with the Federal Republic of
Germany on October 3. In consultation with the Soviet Union and
key NATO partners, the German government concluded that the
Bundeswehr troop strength in a unified Germany would not exceed
370,000 troops, about 20 percent less than preunification strength.
Luftwaffe personnel are slated to be cut proportionately from over
100,000 to around 80,000. With the exception of a small number of
MiG-29s, Soviet-built aircraft inherited from the former East German
air force will not be incorporated into front-line combat squadrons.?
In the short term at least, there are unlikely to be any radical
changes in Luftwaffe roles and missions or existing organization.
However, no detailed official announcements on future GAF force
structure plans have been revealed as of this writing.?

The procurement and formation of two squadrons of ECR Tornados is
continuing as originally scheduled. However, the German MoD has
reconfirmed that all seven squadrons of Alpha Jets will be removed
from first-line operational service.l® Furthermore, the British can-
cellation of its planned Tornado GR.1 attrition buy, which effectively
ended hopes for an eighth production batch, renders even more un-
likely the Luftwaffe follow-on buy of 85 IDS Tornados intended to
equip two new Tornado squadrons to replace one Alpha wing.

At this writing, EFA still remains at the center of Luftwaffe modern-
ization plans, despite widespread speculation that Germany may de-
cide in 1993 against joining the production program after the comple-

8According to press reports, a squadron of 24 ex-East German MiG-29s may be used
for operational training purposes or to patrol former East German airspace but will not
remain in the Luftwaffe inventory indefinitely. Four Luftwaffe F-4 Phantoms (plus two
back-up aircraft) will also be maintained on quick reaction alert status in eastern
Germany. See Heinz Schulte, “MiGs for Luftwaffe,” Jane’s Defence Weekly, October 6,
1990.

9Good overviews of future Luftwaffe prospects are offered in John T. Correll, “The
Luftwaffe Looks Ahead,” Air Force Magazine, January 1991; and Brigitte Sauerwein,
“The West German Air Force,” International Defense Review, April 1990.

104t least some of them will probably be transferred to the Portuguese air force.
See “Alpha Jets for Base ‘Rent,’ ” Jane’s Defence Weekly, July 21, 1990.
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tion of R&D.!! As noted earlier, EFA had originally been intended to
replace the nine Luftwaffe squadrons of F-4F Phantoms, and possibly
some of the RF-4Es. By the late 1990s, the F-4Fs will have been in
Luftwaffe operational service for a quarter of a century. If the EFA
program continues, inevitable R&D delays and cost-growth may cause
a rundown of the F-4F force due to attrition, as the latter aircraft are
forced to remain in the inventory even longer than anticipated. A life-
extension program is still scheduled for the RF-4Es, but airframe fa-
tigue and likely procurement of a reconnaissance drone mean these
aircraft should decline in numbers.12

These problems will be exacerbated if Germany decides not to join the
EFA production program in 1993. Possible alternatives to EFA in-
clude off-the-shelf purchases of upgraded U.S. aircraft such as the
F-16 Agile Falcon or F-18 Super Hornet, participation in the French
Rafale program, or production of an upgraded Tornado F.3 (air de-
fense version) equipped with the ECR90 radar and EJ2000 engine in-
tended for the EFA.18 For any solution to be politically and economi-
cally acceptable, it would have to include further R&D and significant
German industrial participation. This in turn could delay procure-
ment and replacement of aging Phantoms even more.

Because of the enormous industrial, technological, and economic is-
sues at stake in the EFA program, the most likely outcome at this
writing appears to be a continuation of German participation, but
with dramatically reduced procurement numbers—on the order of 100
to 150 aircraft—and a stretched out acquisition schedule.14

Whatever option is chosen, it is very unlikely that the Phantom fleet
will be replaced on anything like a one-for-one basis. Further, some
F-4Fs will likely have to remain in the inventory well into the next
century waiting for their replacement. Their numbers will continue

Upor example, see “German Support for EFA Slips as Cold War Ends,” Aviation
Week and Space Technology, September 3, 1990; and “German Forces: Marching to
the Beat of a New Drum,” Jane’s Defence Weekly, November 10, 1990.

12Ag‘ing Luftwaffe Phantoms are already affected by maintenance and airframe
fatigue problems. See Francis Tusa, “A Tale of Two Wings: Luftwaffe’s Tornados and
Phantoms,” Armed Forces Journal International, May 1990.

133¢e Jean-Louis Prome, “L'incertain avenir de I'EFA en Allemagne,” Aviation
International, June 1, 1990.

) early 1991, press reports claimed that independent cost studies commissioned
by the Bundestag defense committee had demonstrated that, with the exception of an
off-the-shelf purchase of the General Dynamics F-16, EFA remained the most cost-
effective solution to the Luftwaffe’s requirement for a new-generation agile air defense
fighter. See Douglas Barrie and Guy Norris, “Bonn Studies Show F-16 is Only Price
Rival to EFA,” Flight International, J anuary 16-22, 1991,
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to decline through natural attrition, and their operational capabilities
will become progressively more limited through the need to enforce
further training restrictions in order to reduce airframe fatigue.
Thus, the GAF may face a significant shortfall in air defense plat-
forms by the end of the decade.

Above all for cost reasons, we expect all five F-4F squadrons with
primary attack roles to disband by 2000. Some of the F-4Fs will be
used as attrition fillers for the remaining F-4F air defense squadrons
waiting to be replaced by EFA. One or two additional Phantom air
defense squadrons may even be formed. At least two, and possibly all
four, of the RF-4E squadrons are likely to be retired by 2000.

In 1988, we had predicted that the GAF fighter/attack force structure
would decline by around 10 to 15 percent over the next decade as
Alphas were retired from active combat service and the Phantom
force declined through attrition. Based on the above factors, our re-

vised estimate projects a decline from 23 to 43 percent, as shown in
Fig. 3.1.

Procurement of EFA in significant numbers after 2000 will improve
the air defense picture, but may contribute to a relative decline in
multirole and attack capabilities early in the next century. The
Germans are adamant that EFA remain a dedicated air defense
fighter, in part to save development costs.1® This means that the four
F-4F squadrons currently assigned a secondary air-to-ground mission
and the four squadrons with a primary air-to-ground mission will
become dedicated counter-air squadrons if they are modernized with
EFA. This transformation to a dedicated defensive counter-air force
has already begun with the current Phantom fleet; the need to extend
the airframe life of the F-4Fs has forced the reduction or elimination
of their air-to-ground and low-level activities because of anticipated
delays in EFA procurement. In a like manner, the secondary air-to-
ground roles of the four RF-4E squadrons are likely to be pro-
gressively eliminated. GATF attack capabilities will decline further as
Tornados age if replacement programs and MLUs are “pushed to the
right.”16 A procurement bulge caused by peak EFA costs in the late
1990s may make it extremely difficult to develop and procure the new

15This requirement is reminiscent of the slogan of the Pentagon “fighter mafia”
during the early days of the development of the the F-15 Eagle: “Not a pound for air-to-
ground!”

18Minor equipment upgrades have been funded for German Tornados, but no mgjor
MLU similar to the RAF G.4 improvement has been yet programmed. See “Tornado
Upgrade Talks,” Jane’s Defence Weekly, September 8, 1990.
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generation of smart stand-off attack munitions such as the VBW and
MAW.

Indeed, a reduced procurement emphasis on attack missions had al-
ready been officially sanctioned in doctrine prior to the “revolution of
1989.” Bundeswehr long-range plans in the late 1980s increasingly
emphasized mission specialization and sought to avoid mission dupli-
cation among the services to reduce unnecessary costs. Despite vigor-
ous GAF opposition, the MoD transferred procurement priority in the
area of Offensive Air Support (close air support and battlefield air in-
terdiction to about 100 kms beyond the forward edge of the ground
force engagement) to the army. Large army programs designed to
provide corps assets for this mission area, such as the PAH-2 attack
helicopter, Multiple Launch Rocket System (MLRS), and a variety of
reconnaissance and combat drones, are seen in some circles as jeop-
ardizing expensive GAF munitions programs such as the VBW and
MAW and undermining GAF requirements to replace the IDS
Tornado, RF-4E, and Alpha Jets with new manned systems.

Thus, the Luftwaffe in 2000 may be as much as 40 percent smaller
than today and may consist primarily of aging Phantom and Tornado
squadrons, supplemented by a handful of EFAs. Many GAF program
requirements of the late 1980s may be delayed because of declining
budgets, EFA cost escalation, and a perceived reduction in the threat.
A Tornado MLU, which will be needed by the turn of the century (but
is as yet unprogrammed), as well as new munitions, additional
planned UH-1D modernization, and Transall C-160 tactical transport
upgrades, may all be squeezed out or delayed. Decisions on follow-on
programs for the IDS Tornado, RF-4E, Alpha Jet, and Transall may
have to be further deferred, leading to a progressive rundown of airlift
and manned tactical reconnaissance capabilities after 2000.



4. THE FRENCH AIR FORCE

The French Air Force (FAF) deploys 32 fighter/attack squadrons in
the Central Region totaling about 5§15 first-line aircraft of numerous
types, making it roughly equivalent to the GAF in size and capabil-
ity.! As shown in Fig. 4.1, air defense is provided by six squadrons of
Mirage 2000Cs, and seven squadrons of Mirage F.1Cs. A mix of seven
Jaguar, four Mirage IIIE, three Mirage 2000N, and two Mirage 5F
squadrons are tasked with the conventional attack and nuclear strike
roles. Tactical reconnaissance and a secondary attack role have been
assigned to three squadrons of Mirage F.1CRs.

In our original assessment of FAF modernization plans, we predicted
moderate to large equipment budget shortfalls because of the massive
modernization requirements of all three services. Officially, the
French government insisted that all major modernization programs
would be funded, but historically, priority has been placed on strate-
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Fig. 4.1—French Fighter Force Structure and Revised Projections

IIncludes OCUs. Excludes Alpha Jet weapons training units.

23



24

gic and tactical nuclear forces. French nuclear modernization re-
quirements were great. Defense planners placed major emphasis on
procuring new ballistic missile submarines and the Hades tactical
nuclear missile to replace the Pluton. The silo-based S-3 strategic
ballistic missiles and the Mirage IVP strategic bombers would also be
obsolete by the end of the century. On the conventional side, expen-
sive army programs included the LeClerc main battle tank,
HAP/HAC (PAH-2) attack helicopter, Orchidee battlefield surveil-
lance helicopter, Trigat antitank guided missile, Multiple Launch
Rocket System (MLRS), NH-90 utility helicopter, and others. Large
navy programs such as the Charles de Gaulle nuclear carrier, new
nuclear attack submarines and surface combatants, and F-8 Crusader
and Etendard carrier fighter/attack aircraft replacements would also
place heavy demands on the conventional force modernization budget.

To make matters worse, we recognized that the FAF had the largest
modernization and replacement requirements of any air force in the
Central Region. On top of the modernization programs already un-
derway, as many as six additional air defense squadrons and 10 at-
tack squadrons, or approximately 50 percent of total fighter/attack
squadrons, needed to be modernized between 1990 and 2005 to main-
tain the current force structure. The FAF intended to meet most
of its fighter modernization requirements with a new all-French
platform, the Dassault Rafale. Further, the FAF also had require-
ments for several other expensive new platforms, including Boeing
AWACS (Airborne Warning and Control System),2 a Transall follow-
on, and the Ecureuil II utility helicopter, as well as other systems
such as the Crotale NG medium SAM, and the Mistral SHORAD
(Short-Range Air Defense) missile.

Thus, in 1988 we predicted that French modernization requirements
would be so great and budget constraints so severe that additional
major shortfalls and delays in FAF procurement plans were virtually
certain. A procurement bulge would emerge in the late 1990s when
Rafale and other services’ programs referred to above would begin to
come on-line. Rafale, if it is not cancelled—and it probably won't be,
given its industrial/technological importance—would totally dominate
the air force procurement budget for years. Inevitable cost-growth
and technical problems would likely lead to slips in IOC and major
reductions in yearly procurement rates and possibly even procure-
ment numbers.

2The FAF requirement was for six. Three have been ordered with an option for one
additional aircraft.
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Since the late 1980s, replacement requirements have grown as exist-
ing modernization programs have slipped further because of bud-
getary problems.? A case in point is the Mirage 2000C, the new front-
line FAF fighter/intercepter and the backbone of the Air Defense
Command (CAFDA)¢ into the next century. This replacement
program for the Mirage F.1C has fallen at least two years behind
schedule. Furthermore, three of new Mirage 2000C squadrons are
equipped with the interim RDM (multifunction Doppler) radar that
has limited look-down/shoot-down capability, and a lower-power
interim engine. The definitive Mirage 2000C equipped with the more
advanced RDI (Doppler Impulse) radar is operational in only three
squadrons.5 Three more aging Mirage F.1C squadrons will also have
to be modernized with the Mirage 2000C/RDI by the mid- to late
1990s. In addition, a requirement now exists to upgrade the first
three Mirage 2000C/RDM squadrons to RDI standard, although a less
costly upgrade of the RDM radar is also under consideration.

The FAF Tactical Air Command (FATac)8 continues to have much
greater modernization requirements than the Air Defense Command.
A total of 250 of the new Dassault Rafale ACE (European Combat
Aircraft)’ now under development are intended to replace Mirage
IIIEs, Mirage 5Fs, and most Jaguars (about 10 squadrons). I0C had
originally been projected for 1996.8 However, there is an urgent need
to replace at least three Mirage IIIE squadrons and two Mirage 5F
squadrons by 1994 because of the advanced age of these aircraft. All
Jaguars are scheduled for replacement by 1998.

3The best discussion of current French modernization requirements is Jean-Michel
Boucheron, Programmation Militaire, 1990-1993, Economica, Paris, 1989.

4Commandant “Air” des forces de defense aerienne.

5The government launched the Mirage 2000C program in 1975, The first prototype
flew in 1978, but IOC of the first squadron equipped with RDM radars was not
achieved until 1984, The first RDI-equipped squadron became operational in February
1989. The RDM was originally developed only for export. Developmental delays on the
RDI led to a five-year slip in I0C, requiring the first 45 Mirage 2000Cs delivered to the
FAF to be equipped with the RDM. In a like manner, the first 38 FAF Mirage 2000Cs
are equipped with the less capable M 53-5 turbo-fan instead of the more powerful M 53
P2. See Boucheron.

6Force aerienne tactique. French military planners are in the process of examining
a major reorganization of French fighter attack assets that could result in the
elimination or transformation of FATac and CAFDA. See “La FATac a la Veille d'une
Evolution Certaine,” Aier & Cosmos, October 27, 1990.

TFor an account of the early phases of the Rafale program, see Lorell, The Use of
Prototypes in Selected Foreign Fighter Aircraft Development Programs: Rafale, EAP,
Lavi, and Gripen, RAND, R-3687-P&L, September 1989.

8The navy is scheduled to procure 80 navalized Rafales.
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As FAF planners came to the realization that the Rafale would not
become available in quantity before the late 1990s, they began
searching for an interim solution. Part of the solution identified by
the FAF was to modify existing Mirage F.1Cs withdrawn from the Air
Defense Command as Mirage 2000C/RDIs continued to enter the
inventory. These aircraft, redesignated the Mirage F.1CT, will be
equipped with Forward Looking Infrared (FLIR) sensors and other
attack upgrades, but will have only limited penetration capability
given the anticipated threat in the late 1990s. Three squadrons of
these gap-filler aircraft were originally scheduled.?

A second part of the solution was the decision to buy three squadrons
of an upgraded conventional attack version of the two-seat nuclear
strike Mirage 2000N, which had been programmed to re-equip all five
tactical nuclear strike squadrons (Jaguars and Mirage IIIEs). This
new derivative aircraft, first designated the Mirage 2000N” and later
called the Mirage 2000D, is a two-seat all-weather attack aircraft
equipped with terrain-following radar (TFR). The three new
squadrons have been programmed to become operational between
1992 and 1996. Approval of this program, however, meant elimina-
tion of two of the planned Mirage 2000N nuclear strike squadrons. In
essence, this measure delayed upgrading the Jaguar nuclear strike
squadrons in favor of the more pressing need to upgrade conventional
attack assets.

All these actions were clearly measures aimed at preserving existing
force structure size in the face of downward budget pressures, in-
creasing costs, and delays in the Rafale program. Finally, beginning
in mid-1989, growing recognition of the inability to fund all require-
ments, combined with the improving strategic environment, led
French planners to make the first major official modifications to
overall force structure plans. In July, Defense Minister Jean-Pierre
Chevenement announced a major plan called “Armees 2000” for re-
structuring the armed forces. The plan called for a reduction in the
defense budget, with the army most affected. French forces would be
pulled out of Germany and armored divisions would be reduced from
six to four, with parallel cutbacks in personnel and major equipment

9This problem is similar to that facing the French navy with its need to replace its
carrier-based Crusaders no later than 1992, IOC of the navalized Rafale is unlikely be-
fore the turn of the century. The navy expressed a strong preference for buying or
leasing the U.S.-built F-18 as an interim solution. The French government rejected
this option in favor of a minor life-extension upgrade of the aging carrier-based inter-
ceptors. See “De Renove Pour L’Aeronautique Navale,” Air & Cosmos, October 27,
1990, p. 15.
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procurement, including the LeClerc MBT.1® Throughout 1990, more
cutbacks or program cancellations were announced, affecting
Orchidee, MLRS, and Hades, among others. Finally, a major internal
French defense review began in late 1990 in anticipation of a formal
presentation of a new Five-Year Defense Plan in the spring of 1991.

At first glance, the FAF appears to have fared much better than the
army in the first round of budget cuts during 1990. All major tactical
fighter programs remain intact. Yet, in order to economize, procure-
ment numbers and rates have been significantly reduced and sched-
ules have been slipped, foreshadowing major force reductions.!!
Rafale IOC is now expected no earlier than 1999, further complicating
the modernization problem. In order to help fund Rafale develop-
ment, the Defense Ministry decided in 1989 to reduce Mirage 2000
procurement rates from 33 to 28 aircraft for 1990. In the 1991 bud-
get, the procurement rate fell to 24 aircraft, 27 percent below the level
of 1989. The FAF calculates that in order to maintain its current
first-line strength, it needs to procure at least 33 aircraft per year.12
Some French analysts have observed that a continuation of this lower
procurement rate through the 1990s will lead to a decline in FAF
strength of up to six fighter/attack squadrons.!3 This trend was re-
inforced by the government decision announced in October 1990 to cut
back procurement of the Mirage F.1CT by 25 percent, effectively re-
ducing long-term operational strength by about one squadron.14

As a result of these changes, we now expect the FAF front-line tacti-
cal fighter force to decline by up to 31 percent by 2000, as shown in
Fig. 4.1. The major uncertainties surround the likely number of
Rafale squadrons and when they will arrive, given budgetary con-
straints and the inevitable R&D problems. Insufficient numbers of
Mirage F1.CTs and Mirage 2000Ds are being purchased to replace
Jaguars and Mirage IIIEs and 5Fs on a one-for-one basis. It is un-
clear whether sufficient numbers of Mirage F.1CTs are being pro-
cured to even maintain their numbers through the 1990s because of

105ee Jacques Isnard, “Armees, horizon 2000,” Le Monde, August 24, 1990.

11For an overview of the 1991 FAF budget, see “Le budget de YArmee de l'air,” Air
Actualites, January 1991.

12Thig caleulation assumes a service life of 20 years, a continuation of existing at-
trition rates, and the maintenance of substantial numbers of reserve aircraft.

13gee Bernard Bombeau, “L’'armee de I'Air en mutation,” Aviation International,
January 15, 1991, :

l4pourteen aircraft were deleted from the original planned buy of 55 Mirage
F.1CTs. See Jacques Isnard, “L’armee de l'air francaise reduira ses commandes
d’avions en 1991,” Le Monde, October 5, 1990.
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their age. Attrition is also likely to considerably reduce the numbers
of Mirage F1.CRs. In 2000, the remaining Mirage F.1Cs in CAFDA
will be at the end of their service lives and will have to be withdrawn
or substantially modified, yet no replacement program has yet been
identified. Further reduction of the present overall projected pro-
curement rates may lead to an even greater decline in front-line
strength.

Procurement delays and stretch-outs may affect FAF force structure
and capabilities in several other ways. All FAF squadrons are cur-
rently multirole (air-to-air/air-to-ground); munitions and training are
divided 70 percent for the primary role, 30 percent for the secondary
role. However, we believe the secondary role will become increasingly
nominal as flying hours are cut and munitions buys are squeezed out
due to growing platform costs.

On the positive side, new FAF platforms will be far more capable
than current aircraft, particularly the Mirage 2000C/RDI, Mirage
2000D, and Rafale, which will provide all-weather/night capability
and greatly improved EW (Electronic Warfare) equipment. Yet con-
tinuing budget problems and program stretch-outs are likely to delay
development of follow-on replacements for the Mirage 2000C, Mirage
F.1CR, Alpha Jet, Transall tactical transport, and KC-135F aerial
tankers. Nonetheless, even after a substantial reduction in force size,
the FAF fighter force overall will be a considerably more effective
force late in the decade than it is today. Indeed, the FAF may field
one of the most balanced and capable tactical fighter forces among the
Central Region allies at the turn of the century as its air defense
modernization and attack squadron upgrade programs are completed
and its new munitions come on-line.

The FAF is currently procuring the Magic II IR dogfight missile,
roughly comparable to the AIM-9L. The MICA (Missile d’Interception
et de Combat Aerien), a new-generation radar missile with an active
seeker akin to AMRAAM, is under development. The AS-30IIR and
ARMAT are the FAF equivalents of the AGM-65D Maverick and
HARM respectively. The FAF plans to develop and procure the
Apache CWS short-range powered stand-off munitions dispenser for
the late 1990s. However, the FAF dropped out of MSOW early and
jettisoned any plans to procure new-generation smart anti-armor
submunitions (Apache CWS will be developed exclusively for OCA,
and possibly air interdiction against fixed targets). This decision may
change, however, in light of the Desert Storm experience. Whether or
not the FAF will be able to afford R&D and procurement of these
munitions in significant numbers remains to be seen.
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Air-to-air capabilities should improve substantially in the 1990s with
full procurement of the Mirage 2000C/RDI combined with MICA, and
the Boeing E-3 AWACS. Although the Mirage 2000D and Rafale will
increase penetration capability, the lack of a smart standoff anti-ar-
mor munition may lead to a relative decline in capability against
massed armor. Airlift and aerial refueling capabilities are also likely
to decline because of lack of money for replacement programs.



5. THE DUTCH, BELGIAN, AND DANISH
AIR FORCES

Together the Dutch, Belgian, and Danish air forces contribute a po-
tent force of more than 370 F-16A/Bs in addition to several squadrons
of Mirage 5Bs, Drakens, and NF-5As to Central Region airpower,
making them nearly equivalent in combined fighter/attack force
structure to one of the “big three” Central Region European air forces.
Each of the little three air forces is briefly examined below.

THE ROYAL NETHERLANDS AIR FORCE

Traditionally, the Royal Netherlands Air Force (RNLAF) has fielded
the most capable air force of the little three. The Netherlands, along
with Belgium, Denmark, and Norway, is in the final stages of
reequipping its fighter force with F-16A/Bs under the auspices of the
joint U.S.-European coproduction effort launched in 1975.! At this
writing, eight squadrons have converted to the F-16, with one last
NF-5A/B squadron remaining through 1992 for a total of 162 PAA, as
shown in Fig. 5.1,

After F-16s began replacing F-104s and NF-5s in the early 1980s, the
RNLAF developed ambitious long-range upgrade and munitions pro-
grams and began thinking about possible replacement platforms for
after the turn of the century. Air force planners envisioned an OCU
(Operational Capability Upgrade) in the early 1990s to provide F-16s
with an AMRAAM capability (although the missile’s full aerodynamic
range would not be exploitable given the existing limitations of the
APG-66 F-16A/B radar). The goal of equipping 70 percent of the force
with active ECM (electronic counter measures) was also established.
Munitions requirements included acquisition of the AIM-9M and
AMRAAM for air defense, the AGM-65D Maverick air-to-ground mis-
sile, unspecified OCA and area denial munitions, as well as SRARM
(Short Range Antiradiation Missile) for SEAD and MSOW for attack.
The RNLAF also hoped to acquire a night/under-the-weather capabil-
ity through the use of FLIR technology and possibly night goggles.
For the longer term, the RNLAF looked forward to procurement of an

IFor an analysis of the early phases of the program, see Michael Rich et al,
Multinational Coproduction of Military Aerospace Systems, RAND, R-2861-AF, October
1981,
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Fig. 5.1—Dutch, Belgian, and Danish Fighter Force Structures and
Revised Projections

entirely new platform, or possibly a radically modified F-16 such as
the proposed General Dynamics Agile Falcon.

As a fall-back position if new platforms were not forthcoming, the
RNLAF developed collaboration plans for a major mid-life update
(MLU) of the F-16 in the mid 1990s, the exact content of which re-
mained to be determined through negotiations with the United States
and other European F-16 partners. The intention was to upgrade the
radar to APG-66V standards, providing true BVR missile capability
for use with AMRAAM. New mission and weapons management
avionics were also to be adopted.?

In the late 1980s, long-range RNLAF plans assumed a 3 percent an-
nual real growth in the overall defense budget. By 1988, worsening
budgetary constraints made such growth much less likely and cast in-

2A full description of both the Agile Falcon and early phases of the MLU program
can be found in “‘L’Agile Falcon’ et I'Europe: De Plus en Plus Lentement?” Aviation
Moegazine, January 15, 1989,
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creasing doubts on many RNLAF programs. When the long-awaited
new Ten Year Defense Plan was finally officially revealed late in the
year, it assigned highest priority to costly army systems, including a
new army attack helicopter and a new MBT.® The most important
decision applicable to the RNLAF was that F-16A/Bs would definitely
not be replaced beginning early in the next century as the RNLAF
originally hoped, but would be retained in the inventory at least until
2010, and possibly through 2025. Thus the RNLAF would not take
part in Agile Falcon or acquire any other new fighter platform.
Planned F-16 attrition buys were slashed by 50 percent. In addition,
the new defense plan called for complete abandonment of the tactical
reconnaissance mission by 1993. It also finalized the cancellation—
announced earlier—of AGM-65D Maverick and SRARM, and signifi-
cantly delayed procurement of AMRAAM.

With the dramatic changes under way in Eastern Europe and the
Soviet Union throughout 1989, the Dutch government began a formal
review of the Ten Year Defense Plan. In early 1990, the Minister of
Defense announced important changes arising from the review.4 This
revision established the objectives of further reducing defense
expenditures and military manpower, the former by at least 8 percent
over the next decade and the latter by 15 percent through 1995—with
the possibility of an additional 15 percent by the end of the decade.5
The planned F-16 attrition buy was cancelled outright, leaving total
procurement at 195 rather than the originally envisioned 213. The
result will be a reduction in squadron PAA from 20 to 18, the equiva-
lent of the loss of one squadron.

Earlier rejection of the Agile Falcon program and the reduction in
squadron PAA increased the relative importance of the F-16 MLU
program, originally projected to begin in 1994. However, substantial
growth in cost estimates for the R&D phase of the program an-
nounced in late 1990 raised concerns about Belgian withdrawal.®
Further, the start date for the production phase has been slipped an

3See “Dutch Plan Major Forces Change,” Jane’s Defence Weekly, October 8, 1988.

4See Martijn Delaere, “Dutch to Cut Back Air Commitment,” Jane’s Defence Weekly,
January 27, 1990; and Henry van Loon, “Preview to a New Dutch Defence Plan,”
Military Technology, August 1990.

5De Volkskrant, September 12, 1990,

6Barbara Amouyal and Theresa Hitchens, “Cost Hike May Kill F-16 Upgrade,”
Defense News, November 26, 1990. As of November 1990, only the United States,
Norway, and the Netherlands had formally committed to the program. See
“Netherlands Joins F-16 Program,” Defense News, December 3, 1990.
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additional two years to 1996, and a new milestone date for a separate
production decision has been established for 1993.7

Clearly, the RNLAF faces several potential procurement problems in
the coming decade. Numerous RNLAF programs have already been
officially delayed or cancelled and are likely to lead to a shift in role
emphasis. The RNLAF had been moving toward a multirole force
from its former stature in the early 1970s as a largely air-to-ground
attack force. By 1992, all squadrons will be split 50-50 between air-
to-air/air-to-ground roles. However, continuing budget cuts and can-
cellation of Maverick and SRARM raise doubts about the likelihood of
RNLAF procurement of more advanced attack munitions, leading to
the conclusion that RNLAF air-to-ground capability may decline fur-
ther. In addition, all manned tactical reconnaissance roles will be
eliminated by 1992. However, the RNLAF may be able to maintain
significant attack capabilities through procurement of relatively inex-
pensive laser-guided bombs (LGBs).

Although air-to-air capability should improve with purchase of AIM-
9M, AMRAAM, and the OCU/MLU upgrades—assuming the MLU
program is not cancelled—training may be restricted as airframes
continue to age and because of the lack of attrition fillers.
Furthermore, a significant percentage of RNLAF F-16s are Block 10
aircraft, which can only carry two AMRAAMs instead of six.®

THE BELGIAN AIR FORCE

The Belgian Air Force (BAF) is currently composed of four squadrons
of 18 PAA F-16A/Bs in the attack role, two F-16 squadrons in the air
defense role, and two squadrons of Mirage 5B/BR in the attack and
tactical reconnaissance roles, for a total of 144 PAA, as shown in Fig.
5.1. BAF fighters are not currently equipped with any internal or ex-
ternal active/passive EW equipment.

Our original study projected a large to very large budgetary shortfall
for the BAF. The Belgian defense budget had declined in real terms
every year between 1979 and 1988, for a total real reduction of 15
percent. Furthermore, several expensive army programs such as a
new attack helicopter (A-129) had been given high priority and would
place heavy demands on diminishing budgetary resources.

TJoris Janssen Lok, “$187m F-16 MLU Share for Dutch,” Jane’s Defence Weekly,
January 19, 1991.

8This problem is supposed to be addressed in the F-16 MLU program.
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The Belgian government played a critical role in the demise of the
Agile Falcon program. In the wake of budget cuts announced early in
1989, the Belgian government announced its unwillingness to take
part in a mgjor airframe upgrade of the F-16 or procurement of a new
aircraft.? At the same time, the government continued its refusal to
commit to the F-16 MLU program. After much hesitation and grow-
ing pressure from the United States and the other members of the
European F-16 consortium, the Belgian government finally signed
Memorandum 44 in March 1989 committing it to participate in a pro-
gram to identify common avionics for the F-16 MLU.10

Originally, the BAF had hoped to replace its remaining two
squadrons of Mirage 5B/BRs with additional F-16s. As this became
increasingly unlikely, air force planners developed an extensive mid-
life update program (MUP) for these aging platforms, including air-
frame life extension, a new engine, and avionics improvements to
bring them up to F-16A standards. Budgetary constraints, however,
soon forced cancellation of this project. In November 1989, the gov-
ernment finally approved a much more modest Mirage Safety
Improvement Program (MirSIP) for only 20 aircraft that would in-
clude minor life extension and safety modifications (such as a new
ejection seat), a new weapon delivery and navigation system, and ca-
nard control surfaces.!!

This decision was the harbinger of a major cut in force structure. In
early 1990, the government decided to withdraw the remaining
Mirage 5B/BRs (about 27) by the late 1990s, reducing the Belgian
commitment to NATO by 24 PAA, or about 1.3 squadrons. Further
economies are to be achieved through reductions in readiness of four
of the F-16 squadrons.’? Thus the BAF envisions a future force
structure of seven F-16 squadrons with 15 PAA each and one
squadron with 15 PAA MirSIP Mirage 5s. However, since the Belgian
government is not planning to buy additional F-16 attrition fillers,
and attrition is running much higher than originally anticipated, it is
likely that further force reductions will be necessary by the late

9Barbara Amouyal and Theresa Hitchens, “Defense Cuts Crush EFA, Rafale, Falcon
Hopes to Involve Belgium,” Defense News, March 20, 1990.

10“Belgium Commits to F-16 Upgrade,” Defense News, March 27, 1989.

11“Mirage 5 Upgrades for Belgium: New Details,” International Defense, February
1990.

12J0ris Janssen Lok, “Belgium to Cut Last Mirage 5BAs,” Jane’s Defence Weekly,
January 12, 1991.
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1990s.13  As reported above, recent cost growth on the F-16 MLU
program has raised doubts about continued Belgian participation.

As a result of an official defense review conducted by Chief of Staff
General Charlier throughout late 1988 and into 1989, the government
approved several badly needed subsystem and munitions procure-
ment programs for the air force. These include acquisition of 135
Electronique Serge Dassault Carapace passive ECM systems!¢ for
F-16s (following cancellation of the Loral Rapport-2 active EW system
the BAF had originally planned to buy), funding for air-to-air missiles
(AIM-9M and presumably AMRAAM), and an advanced air-to-ground
missile (possibly AGM-65D). Procurement of the Mistral short-range
air defense (SHORAD) missile and eight Siai SF.260TP basic train-
ers!® was approved, as well as a program for structural life extension
for BAF C-130 tactical transports.

The long-term viability of the BAF remains questionable. Failure to
authorize funding for any new airframes before 2005-2010 means
that the existing F-16s, Alpha Jet trainers, and C-130s will have to
soldier on indefinitely. The failure to significantly upgrade or replace
the Mirage 5B/BRs means these squadrons are unlikely to be able to
operate effectively much beyond 2000. Continuing budgetary con-
straints make acquisition of adequate attrition fillers, munitions, EW,
and air defense missiles problematical.

As we predicted in our earlier study, by 2000 the BAF will have de-
clined by as much as 25 percent or more as Mirages are retired and
F-16s continue to suffer attrition. With inadequate munitions and
poor penetration capability, the BAF will probably tend increasingly
toward de facto defensive counter-air (DCA) as its dedicated mission.
Indeed, in early 1990 the BAF announced that all F-16 squadrons
would be given an air defense capability, and the attack mission
would be de-emphasized.!6 However, even if adequate numbers of
AMRAAM nmissiles are procured, air defense improvements will be
limited because nearly 50 percent of the BAF F-16s are Block 10
AMRAAM-constrained aircraft (unless the MLU rectifies this prob-
lem). Manned tactical reconnaissance capability will disappear with
the Mirage 5BRs and airlift capability will decline.

13vBelgian Air Force Looks Beyond the Cuts,” Jane’s Defence Weekly, April 21, 1990.

l4gee “French Develop Expandable EW System for Belgian F-16 Fleet,” Aviation
Week & Space Technology, October 15, 1990.

16ynlike the other small F-16 air forces that depend heavily on U.S. Air Force
training assets, the BAF supports its entire training program on a national basis.

16«New Role for Belgian F-16s,” Jane’s Defence Weekly, March 24, 1990.
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THE ROYAL DANISH AIR FORCE

Currently, the Royal Danish Air Force (RDAF) fields a force of just
under 100 fighter/attack aircraft divided among four F-16A/B and two
Saab-Scania F/RF/TF-35 Draken squadrons. The F-16s are assigned
the unique FXA role, which is primarily air defense and TASMO
(Tactical Air Support of Maritime Operations) for interdicting marine
landing forces, and some battlefield air interdiction (BAI). The two
Draken squadrons conduct BAI/AI (Air Interdiction) and tactical re-
connaissance, the latter in peacetime only.17

Originally, we estimated that the RDAF procurement budget would
experience a moderate to large funding shortfall. As in the case of the
Belgians and Dutch in 1988, army modernization programs such as a
Leopard tank upgrade and procurement of an attack helicopter had
been assigned first priority in the overall defense budget, subjecting
the air force budget to some squeeze-out. The navy also had been au-
thorized to go ahead with a major ship procurement program.

Denmark still plans to take part in the multinational F-16 OCU and
MLU upgrade programs along with the Netherlands, Belgium, and
Norway. A Danish-developed active EW system (ALQ-162) mounted
integrally in a weapons pylon is being procured for its F-16s. The
government has budgeted initial funding for replacement of the aging
Drakens in the late 1990s, and for a SHORAD (Stinger or Mistral)
and I-Hawk. The RDAF is taking part in an AIM-9L upgrade pro-
gram and plans to procure small numbers of AMRAAM. An ambi-
tious air-to-ground munitions program has been identified for the
next decade, including the CBU-97 Skeet and MSOW-type munition.

Similar to the Netherlands and Belgium, however, Denmark has re-
jected the option of procuring an F-16 replacement—or radically up-
grading the existing force—prior to 2005-2010. The government now
plans to disband one Draken squadron from 1993 to 1995.18 Funding
for a Draken replacement has been included in the long-range budget
plan, but the money set aside may prove insufficient. Although the
Saab-Scania Gripen is officially a contender, the only realistic candi-
date—and the one supported by the RDAF—is a follow-on buy of
F-16A/Bs. However, these aircraft will be out of production by the
late 1990s. The RDAF has already been forced to reduce its planned

175¢e B. B, Larsen, “Offensive Air Operations Over Sea and Land,” NATO’s Sixteen
Nations, February—March 1987,

18Denmark Set to Delay Cuts Until CFE,” Jane’s Defence Weekly, January 6, 1990,
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attrition buys of F-16s and will likely experience a slow decline in
numbers, as lost aircraft are not replaced.

SUMMARY

As of this writing, the little three air forces taken together are offi-
cially programmed to decline by two squadrons, or about 10 percent,
by the end of the decade. However, we predict a much greater overall
loss through the 1990s of approximately seven squadrons, or over 30
percent, as shown in Fig. 5.1. We believe such a decline in force
structure is likely because of the severe budgetary obstacles that will
confront the BAF and RDAF as they try to replace their Mirages and
Drakens, and because of the decisions of all three countries not to ac-
quire sufficient numbers of F-16 attrition aircraft. We also anticipate
a growing trend in all three air forces toward a greater emphasis on
DCA, because of the failure to replace or adequately modify existing
platforms, budgetary restrictions on the procurement of air-to-ground
munitions and support assets, changes in training and readiness, and
political concerns. These factors may lead to the “twilight” of the
small air forces by the end of the decade.



6. CONCLUDING OBSERVATIONS

SUMMARY CONCLUSIONS

This section reviews and expands on some of the major points that
emerge from the assessments of the individual air forces in the pre-
ceding sections. These points may be briefly summarized as follows:

* Acquisition of new generation fighter/attack aircraft (EFA and
Rafale) remains the single highest procurement priority for the
British, German, and French air forces. These programs are likely
to experience significant cost growth and schedule slippage.

* New system cost growth, combined with the perception of a re-
duced threat and declining defense budgets, will lead to an overall
Allied Central Region fighter force reduction of 22 to 40 percent by
2000.

* Most of this reduction will entail the removal of aging second gen-
eration fighters such as Mirage III/5s, Drakens, F-4s, and Jaguars,
whose long-term utility is questionable. The remaining aircraft
will be mostly high-capability third-generation fighters, primarily
Tornado, Mirage 2000, and F-16 variants.

* The RAF and GAF will lack a modern, capable air defense platform
until EFA or some substitute is procured. This could cause a sig-
nificant gap in air defense platform capabilities for these air forces
by the late 1990s.

* The Dutch, Belgian, and Danish air forces are unlikely to procure a
new fighter/attack platform before 2005-2010. The result will be
an aging force structure that will decline by about 30 percent by
2000.

* Operational lessens from Desert Storm may significantly influence
procurement priorities for munitions in the 1990s, particularly in
the area of PGMs.

* Although they are likely to increase in priority, many support re-
quirements for out-of-area contingencies such as airlift, aerial re-
fueling, and C®I are not likely to be fully met because of budgetary
constraints.

* Overall, the NATO Central Region air forces are moving away from
their historical emphasis on attack roles towards a more balanced
division of squadron roles between air defense and offensive mis-
sions. Multirole mission flexibility is likely to decline.

38
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+ Because of planned platform modernization programs, expected
avionics upgrades, new air-to-air missile procurements, and the ef-
fectiveness of relatively cheap PGMs as demonstrated by Operation
Desert Storm, the overall Allied fighter force in 2000 will likely be
more capable and balanced than the current force, despite reduc-
tions in force posture of as much as 40 percent.

FORCE STRUCTURE TRENDS: RAF, GAF, FAF

Procurement of the new fighter/attack platforms will remain the
highest priority for the big three air forces. Assuming they are not
cancelled, these programs will dominate the air force procurement
budgets in the 1990s and may squeeze out or delay other important
programs for procurement of munitions and support assets such as
reconnaissance, airlift, helicopters, and SAMs. As we predicted in our
earlier study, it appears increasingly obvious that the RAF will
continue to place its highest priority on completing development and
procurement of EFA, even at the expense of other important pro-
grams. Already key attack munitions programs and the Tornado F.3
upgrade are thought to have fallen victim to the need to find money to
support continued EFA development. The French government is
equally committed to Rafale procurement to the possible detriment of
other programs. The air force budgets of Germany and France will be
further squeezed by high-priority and costly army and navy procure-
ment programs, such as those for attack helicopters (PAH-2), MBTs
(LeClerc), and naval systems (Charles de Gaulle CV).

Overall, the big three fighter/attack force structures will most likely
decline 30 to 40 percent as modernization programs go ahead at a re-
duced rate in response to growing platform costs, a receding threat,
and declining defense budgets. Plans have already been announced
for dramatic slashes in the RAF force structure. The Luftwaffe will
not replace Alpha Jets on a one-for-one basis. No replacement for the
RF-4E has been selected. Timely upgrades and a follow-on to the IDS
Tornado are problematical. Procurement of sufficient EFAs to replace
all German F-4F squadrons is not likely. Further EFA cost growth—
which seems highly probable—will lead to greater reductions in pro-
curement numbers. If the Germans pull out of EFA because of con-
tinued cost growth, they will need to buy some other air defense
fighter—which would probably cause even greater modernization de-
lays. If the program continues without Germany, the fighter will
likely cost even more on a unit basis, leading to reductions in the RAF
buy. However, we believe a variety of political, technological, and in-
dustrial requirements make total German withdrawal from EFA after
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completion of R&D rather improbable. FAF procurement rates have
recently slipped nearly 30 percent below minimum levels required to
maintain current force levels. FAF fighter force structure will be
maintained with difficulty if the Rafale program continues but expe-
riences cost growth and schedule slippage, as seems likely.

By the end of the 1990s, the RAF and the GAF force structures will be
dominated by Tornados, possibly supplemented by a handful of EFAs
and a mix of other fighters either of an earlier generation (F-4Fs,
Jaguars), of lower capabilities (Hawk), or with highly specialized roles
(Harrier). As a result, these two air forces may face a significant
shortfall in modern air defense platforms by the end of the century.
As inevitable technical problems and cost overruns delay EFA I0C
several years beyond current projections, less capable platforms such
as F-4s and Tornado F.3s will be required to remain active in the RAF
and GAF much longer than originally anticipated.

The RAF Tornado F.3 is already thought by many to be outclassed by
new-generation Soviet fighters, particularly in the arena of close-in
maneuvering air combat. GAF F-4Fs are being upgraded with cur-
rent-generation radar and avionics, but their airframes, even after a
life-extension program, continue to age and are aerodynamically
dated. Cancellation of EFA and procurement of an alternative fighter
will probably delay modernization even more. However, if EFA pro-
curement goes ahead roughly as planned, this shortfall in modern ca-
pable air defense platforms should be rapidly ameliorated after the
turn of the century.

The FAF air defense forces should be in reasonably good shape as the
decade draws to a close with the completion of the Mirage 2000C/RDI
modernization program. Although the FAF fighter force structure is
likely to shrink dramatically through the decade, it will be made up
largely of relatively modern and capable Mirage 2000C/N/D variants.
Undoubtedly, Dassault will propose an air defense variant of the
Rafale early in the next century to begin replacing the oldest Mirage
2000Cs.

It should be noted that in the near term both RAF and FAF air de-
fense C3I capabilities are being enhanced dramatically through the
coordinated procurement of the E-3A AWACS. Plans to acquire ad-
vanced air-to-air munitions (AMRAAM, MICA) will also add consid-
erable BVR air defense capability for these air forces.

Offensive air support (OAS), air interdiction (AI), and offensive
counter-air (OCA) capabilities should continue to improve in the near
term for all three air forces as advanced munitions such as JP233,
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MW1, and AS-30L continue to enter inventories and airframe capabil-
ities improve with the RAF upgrade of the Tornado GR.1 and the FAF
introduction of the Mirage 2000D and F.1CT. The long-term outlook
is more problematical, particularly regarding capabilities against
large masses of armor. The NATO MSOW program has collapsed.
The French do not plan to buy a new-generation anti-armor submuni-
tion for their Apache standoff munitions dispenser, and the British
have cancelled ST(A)1238 and keep delaying selection of candidates
to meet other munitions requirements. Original RAF and Luftwaffe
plans to acquire expensive MSOW-type munitions are likely to be
substantially delayed or cancelled in the face of rising EFA costs. By
the late 1990s, the Tornado IDS/G.1s will be approaching two decades
in operational service, and no replacement platform is yet envisioned.
Continued subsystem upgrades and the development of a replacement
platform will be required to maintain attack capabilities into the 21st
century.

Like many of the world’s air forces, most European air forces have
never been enthusiastic proponents of the Close Air Support (CAS)
mission. There may be even less incentive to fund specialized plat-
forms and munitions for this mission as armies begin acquiring in-
creasingly capable organic corps fire support assets such as attack
helicopters, MLRS, and combat drones. Historically, only the GAF
placed a high procurement priority on this mission area. Even here,
however, the mission is declining in importance. The most startling
example of this trend can be found in the Bundeswehr 2000 planning
documents written during the mid-1980s that focused on service mis-
sion specialization and rationalization. As a result of these docu-
ments, the Luftwaffe officially transferred procurement priority in the
OAS mission area to the army. Thus, there will be no follow-on or
major upgrade for the Alpha Jet, leading to the inevitable decline and
disappearance of a dedicated fixed-wing close air support force.
Indeed, only RAF Harriers are likely to routinely undertake CAS
missions in the future as the Alphas are retired. Although the GAF’s
plans in the mid-1980s included procurement of an impressive array
of OAS anti-armor munitions, general staff planning priorities and
budgetary constraints suggest that the GAF will increasingly relin-
quish the OAS mission area to the army. The French and Dutch have
also been moving strongly in this direction, in both the areas of doc-
trine and force planning, while the Belgians and Danes have been
rapidly losing the capability to conduct OAS operations effectively in
a future high-threat environment because of budget-driven procure-
ment restrictions. Even the RAF may find it difficult to procure the
necessary munitions to continue to be effective in this arena.
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It is possible, however, that lessons learned from Desert Storm may
mitigate some of these problems and influence other European air
force priorities. The critical importance of the following capabilities,
especially for future out-of-area operations, was dramatically demon-
strated during allied operations in the Persian Gulf:!

* Precision guided munitions (PGMs)

* Suppression of enemy air defenses (SEAD)
* Airlift and mobility

+ Stealth

* Theater C3]I

The spectacular success of precision guided munitions employed by
the allied air forces against high-value fixed targets, armor, and en-
emy air defenses has drawn wide attention. Although the great util-
ity of PGMs has long been accepted, their cumulative effect, especially
compared to conventional dumb munitions, and the relatively low cost
of the operations during Desert Storm, surprised many observers.
Furthermore, the basic PGM—a dumb bomb with a strap-on laser
kit—is relatively cheap and well within the means of most air forces.
The munitions planned in the late 1980s in Europe were highly
sophisticated standoff powered dispensers with “brilliant” sub-
munitions for use against massed armor, designed for the high-threat
Central European environment. These munitions are expensive to
develop and procure, and may not survive the budget slashing of the
1990s. But strap-on laser-guided bombs are relatively cheap, and
may permit the European air forces to maintain significant attack
capabilities without developing the more expensive munitions. In
addition, the lessons of Desert Storm may convince countries like
France to procure greater numbers of existing PGMs such as the AS-
30L laser-guided missile, and develop new submunitions for planned
dispensers such as the Apache. There are indications that the RAF
has become much more actively involved in filling its air-to-ground
munitions requirements since Desert Storm. Both the British and
the French have developed new-generation SEAD PGMs (ALARM
and ARMAT respectively) similar to the U.S. HARM. More emphasis
may be placed on these sorts of munitions in the future following the
Persian Gulf experience.

IThe RAF, FAF, and Italian Air Force were directly involved in combat operations
during Desert Storm. This list of capabilities is drawn from ongoing research at RAND
on Desert Storm conducted by Fred Frostic and others.
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Desert Storm also demonstrated the importance of three other key
areas where the allies have been historically weak: airlift, stealth,
and theater C3I. Although the British, and even more so the French,
have engaged in numerous out-of-area operations over the last
decade, their airlift assets remain inadequate.? Despite the new in-
terest in mobility and out-of-area operations, budget realities and pri-
orities make it unlikely that any Central Region allied air force will
dramatically increase its airlift assets above current levels over the
next decade. Indeed, the existing FAF and GAF fleets of aging
Transalls may have to be supplemented by more purchases of U.S.
Lockheed C-130s or other transports throughout the decade just to
maintain current capabilities.® If given high enough political and in-
dustrial priority, an Airbus derivative might be developed to enhance
European long-range lift capabilities.*

Although the EFA and Rafale developers contend that many low-ob-
servable (LO) technologies will be eventually incorporated into the
operational versions of their fighters to make them stealthy, it is clear
that the Europeans will field no genuine stealth platform until well
into the next century. Acquisition of a handful of E-3As by the RAF
and FAF will increase their theater C3I capabilities, but it is likely
that for the foreseeable future the Europeans will have to depend on
the United States to provide most of these capabilities, especially
when deployed outside Europe.

Finally, mission flexibility, one of the classical attributes of TACAIR,
is likely to continue to decline in the big three air forces. Although
they are replacing multirole Phantom squadrons, EFA will be offi-
cially or de facto single roled, or only nominally multiroled at best.
French multirole capability is also likely to decline for cost reasons.
In addition, the growing avionics complexity and demands of each
general mission area will make it increasingly difficult for pilots in
any air force to maintain full proficiency in both air-to-air and air-to-
ground roles. Thus, the big three air forces will tend increasingly to-
wards single-role specialization.

2For example, see Mark A. Lorell, Airpower in Peripheral Conflict: The French
Experience In Africa, R-3660-AF, January 1989.

3In 1991, French officials were quietly investigating the possibility of French in-
volvement in the McDonnell-Douglas C-17 program.

4The Europeans have formed an international consortium (EUROFLAG) to develop

the next-generation air lifter, but this aircraft is not likely to come on-line until after
2000.
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CAPABILITY TRENDS: RNLAF, BAF, RDAF

The first priority of the little three air forces will be to merely main-
tain their status as full-spectrum independent tactical air forces—
which will become increasingly difficult—and upgrade their existing
fighter platforms. Following the retirement of second-generation air-
craft such as the Draken and the Mirage 5B, their fighter inventories
will be made up almost entirely of F-16s by the end of the decade.

The little three air force procurement budgets will all be severely
squeezed by declining defense budgets. All three air forces have al-
ready eliminated any possibility of procuring new or radically up-
graded fighter/attack platforms before 2005-2010 at the earliest. All
three have not funded sufficient attrition fillers for their F-16 forces,
and replacement of aging Mirage 5Bs and Drakens is problematical.
The result is that in the aggregate the little three will decline by up to
seven squadrons or 30 percent by 2000. Manned tactical reconnais-
sance capabilities will all but disappear, while a steady decline in air-
lift, helicopters, and SAMs will be experienced because of cost con-
straints.

The RNLAF, BAF, and RDAF are clearly in transition; their final
emphasis and capabilities will depend on a series of avionics and mu-
nitions procurement decisions to be made throughout the 1990s.
Most air-to-ground munition programs planned in the 1980s, such as
the AGM-65D and the SRARM, have already been cancelled or
delayed. Funding of sophisticated and expensive new-generation
standoff anti-armor munitions dispensers like MSOW is unlikely. In
addition, the little three armies hope to procure major systems—
primarily attack helicopters and MLRS—to provide their own organic
fire support. Yet it is unclear how the lessons of Desert Storm may
still affect these air forces. They may choose to maintain substantial
air-to-ground capability through acquisition of laser bomb strap-on
kits and other PGMs, and appropriate avionics upgrades, as discussed
above. Nonetheless, these air forces are clearly moving away from
their historic ground attack emphasis towards a more balanced force
and mission mix, with a much greater emphasis on the DCA mission.

As of this writing, AMRAAM appears to be the highest-priority new
munition program for all three air forces. Procurement of AMRAAM
and completion of the OCU/MLU F-16 upgrades, if approved and
funded, will substantially improve all-weather/BVR air defense capa-
bilities through the late 1990s. These improvements may be
undermined, however, as F-16 airframes continue to age and no fol-
low-on platform is procured. The failure to fund fighter replacement
programs for the F-16 for years to come, and the inevitable reduction
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in overall numbers as current aircraft suffer attrition, may bring in-
creasingly into question the long-term viability of the small air forces
as independent entities.

OVERALL FORCE STRUCTURE AND ROLE TRENDS

Our 1988 estimates projected a 10 to 15 percent overall decline in the
total number of Central Region NATO European fighter/attack
squadrons by the year 2005, with a declining emphasis on attack mis-
sions. Our revised estimates now project a decline in squadron
strength of from 22 to 40 percent by the end of the century, with a
similar, although less certain, change in emphasis, as shown in Fig.
6.1.

The greatest decline will come in dedicated attack squadrons.
Historically, the overall Allied force structure has been heavily
slanted towards offensive operations. Currently, nearly half of Allied
fighter squadrons are dedicated to the attack mission. Furthermore,
16 multirole and 11 reconnaissance squadrons are assigned the at-
tack mission as their primary or secondary roles. If these squadrons
are included, 70 percent of the fighter squadrons today are available
for attack. By 2000, we believe the total number of dedicated attack
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Fig. 6.1—Revised Allied Force Structure and Role Projections
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squadrons will decline by almost half. In addition, we project that the
attack role for reconnaissance and multirole squadrons will become
increasingly nominal, as discussed below. The result is likely to be a
force structure more balanced between offensive and defensive roles
than is currently the case.

By the end of the decade, dedicated air defense squadrons could actu-
ally increase in number, by as much as 17 percent, accounting for up
to 45 percent of the force structure in 2000 as compared to only 30
percent now. The air defense mission will have an even greater rela-
tive increase in emphasis since most multirole squadrons appear to be
shifting towards air defense as their primary role. In total, up to half
or more of the force structure in 2000 will be assigned air defense as
its dedicated or primary role, resulting in a force much more evenly
balanced between dedicated attack and air defense platforms than in
the past.

Role flexibility will decline substantially, as the number of multirole
squadrons sinks by nearly 40 percent, reinforced by the increasingly
nominal nature of the secondary roles of the remaining multirole
squadrons. Manned tactical reconnaissance platforms will also de-
cline by as much as one-third. This reduction may be compensated
for, however, by acquisition of unmanned reconnaissance drones and
by other measures.

Despite the substantial decline in numbers, the capabilities of the
remaining fighter/attack aircraft should increase dramatically, as
shown in Fig. 6.2. Currently, only a little over half of the air defense
squadrons possess beyond-visual-range (BVR) missile and radar
search-and-track capability. The remaining squadrons are composed
of essentially clear weather, visual-range day fighters.> By the year
2000, BVR capability will grow to between 77 and 100 percent of the
force. In a like manner, only 30 percent of the current attack
squadrons are all-weather/night capable. In another decade, any-
where from 90 to 100 percent of the force will enjoy this capability.
Although a systematic capability assessment is beyond the scope of
this Report, it seems plausible that such a force, even if 40 percent
smaller than the force in 1990, could be substantially more capable
and effective, if equipped with the appropriate modern munitions and
support assets.

5Mirage IIs, F.1Cs, and 2000C/RDMs carry medium-range radar missiles with lim-
ited BVR capability. If only Tornado F.3s and Mirage 2000C/RDIs were counted here
(because of their longer range and more sophisticated look-down/shoot-down radar ca-
pabilities), the percentage of BVR fighters would fall to 22 percent.
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Fig. 6.2—Revised Allied Capability Trends

Operational and doctrinal interoperability may be improved by the
reduction in aircraft types. The RAF and GAF will move toward force
structures dominated by only two aircraft types: Tornado and EFA.
Some years after the end of the decade, the FAF force structure will
be composed primarily of two types: Mirage 2000 variants and
Rafale. The smaller air forces will become all F-16 forces.

The understandable desire of the Central Region allies to indige-
nously develop or coproduce their own next-generation fighter/attack
aircraft may ultimately lead to two dramatic shortcomings in their
force structures in the early years of the next century. The first is
that their new front-line fighters, which will likely remain in their in-
ventories for decades to come, may be well below U.S. standards in as
many as three key performance areas: low-observable (LO) character-
istics, fire-control radar and other avionics, and propulsion. Perhaps
even more important, the relatively huge resources necessary to ac-
quire these fighters indigenously may also squeeze out the develop-
ment of a new generation of smart standoff munitions and reduce
overall readiness and support assets. The European air forces may
find themselves in the year 2000 outfitted with a very small number
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of some very expensive, but outdated, fighter aircraft, and with insuf-
ficient munitions, aerial refueling, airlift, C3I, and other assets to
support them.
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