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PREFACE

This report was prepared for two RAND projects: "Alternative
NATO Futures," sponsored by the U.S. Army's Training and Doctrine
Command, and "Enhancing the Allied Contribution to Tactical Air-
power in NATO's Central Region," sponsored by the U.S. Air Force's
Deputy Chief of Staff for Plans and Operations. These projects were
performed jointly under the National Security Studies program entitled
"The Future of Allied Tactical Airpower in NATO's Central Region,"
for the Arroyo Center and Project AIR FORCE, two of RAND's
federally funded research and development centers.

The report compares the financial requirements of modernizing
West German military forces with a range of budgetary resources both
with and in the absence of negotiated conventional force reductions in
Europe. The analysis focuses on the evolution of economic and demo-
graphic constraints on long-term West German defense planning, proj-
ects resource-requirement imbalances, and examines potential reactions
to imbalances. It should be of interest to those concerned with
developing concepts and force structures for NATO missions in the
early 21st century, allied modernization efforts, the emerging West
German security debate, and conventional arms reductions in Europe.

The information cutoff for this report was February 1990.
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SUMMARY

Over the past several years, West German ieaders have unveiled
carefully constructed and ambitious plans, commonly called Bundes-
wehr 2000, to modernize military forces in the next several years. The
financial requirements of these modernization efforts are certain to be
large, particularly since replacement equipment is almost always more
costly than its predecessors. Requirements appear substantial e,'en
with conventional force reduction agreements that cut forces.

Several factors further complicate West Germany's modernization
efforts. A precipitous drop in the number of male youths will make
achieving conscript personnel goals virtually impossible. This demo-
graphic trough will also exert strong upward wage pressures for career-
ists and make careerist personnel objectives, both more difficult to
achieve and more costly.

The falling Soviet threat, strengthened by political and economic
reforms in Eastern Europe; the debate over NATO strategy and force
structure; and the emerging debate about the need for and role of the
Bundeswehr complicate modernization efforts. The reunification of
Germany also seems certain to alter modernization plans.

West Germany's ability to achieve its military modernization goals
is important. For the immediate future Germany will remain the most
critical European player in NATO's defense strategy. This will be true
as long as Soviet forces are in Eastern Europe and regardless of the
outcomes of reforms in the East, Conventional Forces in Europe (CFE)
negotiations, and German reunification.

Arms control agreements may result in substantial decreases in
modernization requirements and lead to a more optimistic appraisal of
West Germany's ability to meet its objectives, but a first-stage CFE
agreement that marginally reduces NATO forces may only modestly
improve the chances of achieving modernization objectives. The enor-
mous costs of modernizing East Germany's economic infrastructure in
a united Germany will also exert downward pressure on defense
resources and further complicate modernization efforts.

This report compares the financial requirements of achieving
Bundeswehr modernization goals with a range of projected budgetary
resources. The financial requirements of major equipment production
and projected resources are estimated for two cases: in the absence of
conventional arms control in Europe and following a first-stage CFE
agreement.
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The total production costs of equipment modernization in the
absence of arms control are DM 141 billion, based upon current esti-
mates. A range of feasible annual production cost growth, 0 to 8 per-
cent, has been used to estimate future costs, resulting in a range of
major equipment requirements from DM 141-230 billion.

To forecast major equipment production in the absence of arms con-
trol, aggregate defense budget growth is based on historical data,
including defense budget share of gross domestic product (GDP), con-
stant defense spending over time, and the defense budget's share of
total government expenditures. Demographic and other budgetary and
economic data are analyzed to forecast likely growth in areas of the
national budget that compete with the Ministry of Defense (MoD) for
funds.

Defense budget expenditures seem unlikely to increase at an annual
rate of more than 2.5 percent in a high resource scenario. (Recent
expenditure patterns indicate that this rate is very optimistic.) In a
low-resource scenario, defense spending may be more tightly con-
strained by nondefense requirements and may fall at an annual rate of
1 percent from 1990 to 2005. These scenarios probably overstate
defense spending since they do not consider the effects of decreases in
the perceived Soviet threat or the effects of reunification.

A model for West German defense spending uses historical data to
project available funding levels for specific budget categories, including
the production of major equipment items.

Conventional arms control agreements will undoubtedly reduce West
German modernization requirements and defense resources. Require-
ments will probably fall about 10 percent. For the purposes of this
analysis, aggregate German defense budgets under a first-stage CFE
agreement are assumed to remain flat in real terms. (This probably
overstates budget levels.)

Finally, requirements are contrasted with resources. In the
absence of arms control, the middle requirement, middle
resource case results in a DM 117 billion major equipment
shortfall, representing 14 percent of projected defense spend-
ing between 1990 and 2005. A low requirement, high resource
scenario results in a DM 50 billion surplus, and a high requirement,
low resource scenario results in a DM 225 billion shortfall, or 29 per-
cent of projected defense spending. These figures represent the differ-
ence between major equipment production resources and requirements.
The sea category (roughly corresponding to the Germany Navy)
appears to be the most underfunded based on projected ratios of short-
fall to production.
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Equipment shortfalls represent the difference between production
resources and requirements and understate an additional increase in
aggregate defense spending necessary to eliminate production short-
falls. Defense budget shortfalls are projected to be roughly 38
percent greater than major equipment shortfalls. In the middle
case, the shortfall is DM 161 billion, or roughly 19 percent of
aggregate spending during the 1990-2005 period.

Much smaller shortfalls exist under CFE assumptions. A CFE
agreement reduces defense budget shortfalls from 19 percent (the
estimated middle-case figure in the absence of arms control) to
between 9 and 10 percent. (These figures reflect flat defense spending.
Real annual decreases, more likely following CFE agreement, result in
larger shortfalls.) Further reductions in requirements, such as those
planned for subsequent CFE talks, increases in resources, or both, may
be necessary to avoid future shortfalls.

Reductions in defense resources after a first-stage CFE agreement
may exacerbate shortfalls. For example, under optimistic first-stage
CFE requirements (i.e., a 15 percent reduction in major equip-
ment requirements) and a defense budget decline of 2 percent
per year, equipment and defense budget shortfalls increase to
DM 118 and 162 billion, respectively. The latter represents a
20 percent defense budget shortfall. To meet CFE require-
ments in the middle case, the defense budget must increase at
an average annual rate of almost 2 percent.

It is almost certain that conventional arms control agreements and
the continued rapid changes in East Germany, including the prospects
for unification with the west, will reduce Bundeswehr modernization
requirements. Further, the magnitude of pre-CFE shortfalls would
probably alarm planners, and they would take steps to modify plans.
The 10 percent shortfall following a CFE agreement might not cause
planners to make major changes, however, but that shortfall is based
on flat budgets that would be unlikely after agreement.

These potentially large shortfalls are also less daunting when placed
in a broader economic context. For example, even in the high require-
ment, low resource case, the projected defense budget shortfall is com-
parable to a single year of on-budget West German federal expendi-
tures or about one-half of annual federal outlays. This shortfall is even
smaller compared with West German GDP, representing less than 1
percent of projected GDP between 1990 and 2005.

Projected shortfalls may have a substantial effect on the West Ger-
man security debate. In particular, they may accelerate the debate and
lead to arguments for large conventional force reductions and
correspondingly large budget savings. This will probably intensify the
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debate on West Germany's role in NATO, NATO's legitimacy and
strategy, and the need for and role of the Bundeswehr.

Projected shortfalls would probably not greatly weaken Germany's
commitment to NATO. However, they might increase criticism of the
social costs of the Bundeswehr, and that could provide ammunition to
advocates of German neutrality. Tighter budgets and projected short-
falls may marginally weaken the German link to NATO.

Bundeswehr restructuring will undoubtedly occur in light of changes
in Eastern Europe. However, large shortfalls will probably lead more
political leaders to argue for changes in West Germany's grand security
strategy.

Reactions by MoD planners will vary largely depending on the
emerging security environment and the results of West Germany's
security debate. If substantial shortfalls appear likely, planners may be
forced to make difficult choices, ranging from stretching out procure-
ment purchases to large personnel reductions and abandoning specific
missions. However, MoD plans will probably be influenced more so by
changes in Soviet and their Warsaw Pact member defense efforts.
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I. INTRODUCTION

BACKGROUND

West German leaders have recently unveiled carefully constructed
and ambitious plans, commonly called Bundeswehr 2000, to modernize
military forces in the next several years. Between 1990 and 2005, Bun-
deswehr 2000 calls for the replacement or upgrading of all main battle
tanks, 60 percent of fighter aircraft, and slightly more than one-half of
major naval combatants. Substantial modernization efforts for minor
equipment, including munitions, are also planned. The financial
requirements of these modernization efforts are certain to be large, par-
ticularly since replacement equipment is almost always more costly
than its predecessors. Requirements appear substantial even with con-
ventional force reduction agreements that cut forces. Planners are
currently amending modernization requirements as a result of events in
East Germany, the Soviet Union, and Eastern Europe and in anticipa-
tion of reductions in Conventional Forces in Europe (CFE); however,
in the absence of such reductions, West German leaders appear com-
mitted to achieving existing objectives.

Factors Complicating Modernization Efforts

Several factors further complicate West Germany's modernization
efforts. A precipitous drop in the number of male youths will make
current conscript personnel goals virtually impossible. These factors
will also exert strong upward wage pressures for careerists and make
careerist personnel objectives both more difficult to achieve and more
costly. Increasing personnel costs in turn may reduce defense
resources available for investment and jeopardize the acquisition of
replacement equipment.

Three political factors in the Federal Republic will also make these
modernization objectives more difficult: 1

The falling perception of the Soviet threat, strengthened by
political and economic reforms in Eastern Europe, especially in
the German Democratic Republic (GDR).

'For a history of the emerging security debate, see Asmus, 1989. Asmus identifies
four changes that have intensified the security debate in the 1980s: the collapse of the
security consensus following the Intermediate Nuclear Force (INF) debate, falling per-
ceptions of the Soviet threat, generational change and the move toward more auto-
nomous German foreign and security policies, and a drop in appeal of major parties and
the rise of more radical parties.
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" The debate over NATO strategy and force structure in light of
the falling threat.

" The emerging debate about the need for and role of the Bun-
deswehr.

The perceived threat from the East has declined consistently in the
past ten years and is probably the greatest factor affecting support for
modernization plans.2 In a poll taken just before the dismantling of
the Berlin wall, less than one in seven West Germans expressed con-
cern about the threat of a Soviet military attack.3 Recent events in the
GDR, including democratic elections and the relaxation of emigration
and travel restrictions, have almost certainly further decreased West
German fears. The apparently inevitable reunification of the two Ger-
manys also reduces the threat perception and is certain to alter
modernization plans in the long term.4

This decrease in threat perception is best understood in a historical
context. West German fears of Soviet military action have centered
around two very real vulnerabilities. First, of course, was the fear that
Soviet control of the GDR and their strong military presence in
Eastern Europe might lead to military action against West Berlin.5
Although Soviet troop presence in the GDR may still provide the
opportunity for such action in the immediate future, eventual Soviet
troop withdrawals make this increasingly unlikely.

Second, West Germans rightly feared that Soviet domination of
Eastern Europe and their stationing of large military forces there pro-
vided a convenient staging ground for an attack against the West.
Continued Soviet support for reforms in Eastern Europe and the estab-
Lihment of democratic regimes across Eastern Europe have lessened
the Soviet noose around Eastern Europe and, in the eyes of many West
Germans, signaled an end to Soviet domination. Recent Soviet unilat-
eral military concessions and the possibility that most, if not all, Soviet

2Asmus, 1989, p. 20.
3Frannfurter Allgemeine Zeitung, 1989c.
4Reunification under the so-called "Two Plus Four" plan now appears probable

(Lewis, 1990). West German modernization plans will probably change drastically
should reunification occur, but it is not clear that this would diminish greatly West Ger-
man modernization objectives until Soviet forces leave East Germany. (This corresponds
largely to the so-called "Genscher" plan, which would ban all non-German NATO forces
from current East German territory after reunification and would permit Soviet forces to
remain in East Germany pending a negotiated conventional forces settlement.) In any
event, West German forces will probably not incur deep cuts for several years, indicating
that the Bundeswehr will maintain current modernization plans, adjusted for arms con-
trol, in the short term.

5There were, for example, four major international crises between 1947 and 1962 over
the status of Berlin.
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forces will soon quit Eastern Europe have greatly reduced the perceived
threat of Soviet military action.6

Finally, the high probability of deep cuts in Soviet conventional
forces through the CFE process has further decreased the Soviet
threat. Rapid progress at the Vienna negotiations and accompanying
political commitments from the Soviet Union and the United States to
expedite agreements lessen the probability of failed negotiations.
First-stage CFE reductions, which include roughly 50 percent cuts in
Soviet forces in the Atlantic to the Urals area, would greatly decrease
the Soviet threat.

As the perceived threat of Soviet attack has decreased, debate over
NATO strategy and structure has increased. In addition, there have
been occasional debates about West German membership in NATO,
further complicating Bundeswehr modernization goals.

There have been no serious suggestions that the Federal Republic
leave the NATO alliance, however. Strong popular support for the alli-
ance continues, including majority support for nuclear weapons.7

Broad political support for NATO among West Germany's parties also
exists, although there has been a decrease in support of NATO
forward-defense strategy.

Several factors account for the growing doubts about NATO strategy
and structure." West Germans have long been concerned that NATO's
adoption of flexible response left them too dependent on the American
nuclear guarantee. However, two events in the 1970s and 1980s contri-
buted to the unraveling of the security consensus and greatly increased
the debate about NATO strategy. First, the INF debate highlighted
the contradictions between security policy and long-term West German
political goals with the East, leading left-of-center politicians, particu-
larly Social Democrats, to question underlying NATO strategy. More
recently, right-of-center politicians began to question NATO strategy
and the value of American security guarantees in the aftermath of the
Reykjavik summit and the "double zero" outcome of the INF negotia-
tions. The debate over NATO strategy, force structure, and West Ger-
man support for NATO is certain to continue as NATO begins discus-
sions on short-range nuclear weapons modernization in 1992.

6Some recent reports suggest that all Soviet troops will be out of Eastern Europe
within five years.

7Bild Zeitvwa, 1989. Almost 50 percent support nuclear weapons in the alliance as
long as the Soviet Union possesses them; 24 percent favor no NATO nuclear weapons
under any conditions. Also see Asmus, 1989, pp. 23, 27-44. For official statements on
the importance of West German membership in NATO, see Foreign Broadcast Informa-
tion Service, 1989c.

sSee Asmus, 1989, especially pp. 18-26, for background on the initial consensus for
NATO strategy and structure and its unraveling.
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A growing number of West Germans have also begun to question the
need for and role of their armed forces, particularly in light of the
decreased threat, the perceived success of Ostpolitik, and a sense that
the Bundeswehr is swallowing scarce federal funds.9 Many West Ger-
mans argue that economic and political powers embodied in Ostpolitik
are more appropriate international tools than military strength, point-
ing to recent reforms in the East as evidence of the correctness of this
policy. Although West German political parties disagree over the
degree of political and economic ties necessary, all believe that greater
interaction with the East is appropriate and implicitly suggest a
reduced military effort.

Despite this, in 1989, 90 percent of West Germans believed that the
Bundeswehr is needed to maintain peace in Europe.'° Defense Minis-
ter Stoltenberg has rejected criticism aimed at the legitimacy of the
Bundeswehr, arguing that weakening it at the present time ignores the
risks of failed reforms in Eastern Europe and in the Soviet Union."

Stoltenberg argues further that equal forces in NATO and the Warsaw
Pact are critical to European stability and the emergence of a common
Europe in the coming decade. Despite this agreement on the need for
the Bundeswehr, disagreement continues over specific roles and mis-
sions.

Broad agreement exists that the future of the Bundeswehr will be
largely determined by changes in the Soviet Union and Eastern
Europe.' 2 Even the most conservative political elements acknowledge
that existing modernization efforts were developed under different cir-
cumstances. In particular, modernization plans were developed before
the arrival of Secretary Gorbachev when the prospects for German
unification and arms control were bleak. Major changes now look
inevitable; in fact, changes in modernization plans have been
announced in anticipation of CFE agreement. 13 Until such agreement
occurs, West Germany will continue to pursue existing modernization
efforts.

9As Sec. III explains, West German defense spending occupies about one-tenth of all
(i.e., on-budget and off-budget) federal outlays.

"°Welt am Sonntag, 1989.

"Foreign Broadcast lpformation Service, 1989e. Also see Frankfurter AUgemeine
Zeitun, 1990s.

' 2For recent official statements on the effects of the decrease in the Soviet threat on
the Bundeswehr, see Presse- und Informationsamt der Bundesregierung, 1989; Foreign
Broadcast Information Service, 1989c.

13See Sec. V for a summary of recently announced changes in the Bundewehr.



The Importance of Modernization

West Germany will for the immediate future remain the most criti-
cal European player in NATO's defense strategy." (This will remain
so as long as Soviet forces are in Eastern Europe and regardless of the
outcomes of reforms in the East, CFE, and German reunification.)
The German Army [Heer] supplies about 50 percent of NATO's ready
land forces, 60 percent of its ready tanks, and 67 percent of all
ground-based air defense.3 The German Air Force (Luftwaffe] pro-
vides 30 percent of NATO's tactical aircraft, while the German Navy
[Marine] provides 30 percent of north and west European NATO
member naval forces. The navy is particularly important in the Baltic
Sea, where it contributes 70 percent of NATO's total sea forces and
100 percent of NATO's sealift forces.

Skepticism regarding West Germany's ability to achieve its moderni-
zation objectives is not limited to outside observers. Many observers,
including some within the MoD, have suggested that major financial
constraints will lead to reductions in or cancelations of modernization
programs in the 1990s.16 Arms control agreements may substantially
decrease modernization requirements and lead to a more optimistic
appraisal of West Germany's ability to meet its objectives. However, a
first-stage CFE agreement that marginally reduces NATO forces may
only modestly improve the chances of achieving modernization objec-
tives.

The Federal Republic of Germany (FRG) remains committed to a
strong defense and to the alliance. As noted above, a majority of
members of all political parties continue to support FRG membership
in NATO. Similarly, West Germany's military forces continue to be
well regarded in terms of capabilities, readiness, and equipment. How-
ever, increasing economic, demographic, and political pressures are cer-
tain to undermine modernization efforts.

Identifying the FRG's modernization objectives permits U.S. and
NATO planners to coordinate long-term military and weapon acquisi-
tion strategies. This results in a more efficient use of defense resources
and permits long-term planners to carefully orchestrate changes in

14Continued reforms in Eastern Europe, especially in the GDR and the Soviet Union,
will probably decrease the relative importance of the German contribution in the long
term.

15For information about-service contributions to NATO, see Presse- und Information-
saint der Bundesregierung, 1988a.

16Most concern centers on the high costs of German participation in the European
Fighter Aircraft (EFA) and the Panzerabwehrhubschrauber (PAH-2) programs. Some
have suggested that as many as 100 other programs may have to be canceled if Germany
maintains its commitment to EFA. See Aviation Advisory Service, 1987; Thelen, 1988;
Current News, 1987a; World Weapons Review, 1988.
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strategy in advance. Similarly, U.S. and other NATO planners are
more able to react in a timely manner to uncertainties in the planning
process and to more effectively coordinate long-term NATO policies.

Identifying potential problems in achieving modernization objectives
may highlight approaching difficulties in long-term planning, and this
may encourage rationalization, standardization, and other efficiency
measures.

APPROACH

This report compares the financial requirements of achieving Bun-
deswehr modernization goals with a range of projected budgetary
resources. The financial requirements of major equipment production
and projected resources are estimated for two cases: in the absence of
conventional arms control in Europe and following a CFE agreement.

" The study identifies major equipment and financial require-
ments necessary to meet modernization objectives.

" An analysis of historical defense budget data and aggregate
economic trends establishes a range of likely defense budget
resources.

" The study develops a model of the West German defense
budget to project future resources for major equipment require-
ments.

" The financial requirements of major equipment modernization
are compared with projected resources for such items and the
implications of imbalances are examined.

STRUCTURE

Section II summarizes Bundeswehr modernization goals to the year
2005, starting by outlining modernization goals embodied in Bun-
deswehr 2000. Based on this restructuring, it identifies missions and
major equipment assets of West German armed forces today and esti-
mates major equipment replacement rates and costs. Section III fore-
casts a range of aggregate defense budget resources. Section IV offers
a model of the West German defense budget, estimates future funding
available for the production of major equipment items, and compares
requirements for the production of major new equipment items with
these funding levels. Section V examines changes in West German
requirements and resources under conventional arms control scenarios.
Section VI discusses the resource-requirements imbalance. Section VII
examines the effects of shortfalls on the West German security debate
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and describes how West German central planners might react to
defense budget shortfalls. It briefly discusses the implications of these
actions for West German, U.S., and NATO defense policy and plan-
ning and their influence on the West German security debate.



II. MISSIONS, MAJOR EQUIPMENT, AND
MODERNIZATION OBJECTIVES

PLANNING CONSTRAINTS

Bundeswehr planners have recognized increasing pressures on the
West German military structure for several years. This pressure ori-
ginates from West Germany's shrinking cohort of draft-age males and
the realization that today's military manpower levels cannot be main-
tained under current manpower policies and conscription laws. Politi-
cal pressures outlined above have also influenced defense planning.
However, additional constraints and opportunities have had a major
influence on long-term West German defense planning.

There is a recognition that West Germany's military future must
remain nonnuclear. Germany's history and rising public opposition to
nuclear power and nuclear weapons require this course. Even as the
Soviet threat decreases, MoD planners recognize the need to structure
forces that diminish the danger of a short-warning Warsaw Pact attack
and provide a credible forward defense. Bundeswehr planners expect
continued modernization of Soviet forces in the 21st century, forcing
planners to modernize Bundeswehr units. Planners also recognize that
economic constraints, based in part on competition from other federal
expenditure programs such as health and social security, may limit
increases in defense spending. This has led to widespread concerns
that available defense resources may not increase in real terms in the
1990s and early 2000s. Finally, technical opportunities and expected
technological breakthroughs, primarily in the areas of sensors, com-
munications equipment, and deep strike weapons, have greatly influ-
enced Bundeswehr planning.

MODERNIZATION GOALS IN THE
ABSENCE OF ARMS CONTROL

These constraints and perceived opportunities have led the Bun-
deswehr to explicitly state conditions necessary to achieve Bundeswehr
2000 goals:'

'Pre,.- und Informationsamt der Bundesregerung, 198&.

8
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" Centralized expenditures for common missions, including recon-
naissance, radio 3ignal communications, and air transport.

" Elimination of overlapping missions and the clear definition of
service responsibilities.

" Lowering of operations expenditures through increased use of
simulation.

" Avoidance of unexpected real cost growth in weapons procure-
ment by freezing weapon specification in the development
phase and establishing price ceilings.

* Consistent and more efficient use of existing weapons platforms
to increase fighting power.

ARMY

Army modernization objectives emphasize several important changes
in future composition and the army's role in West Germany's defense
effort. The highlights include:

" Greater reliance on technology, especially the development of
sensors, drones, command and control capabilities, accurate
long-range artillery, and defensive systems.

* Greater emphasis on mobility, including the creation of two
air-mobile divisions.

" Greater emphasis on deep operations and the increased use of
barriers.

" Clear division of responsibilities between the army and the air
force. The army will be responsible for operations up to 100
kilometers from the Forward Edge of the Battle Area (FEBA),
and the air force will be responsible for operations beyond 100
kilometers.2

* Decrease in the levels of readiness (accompanied by a greater
reliance on reserves).3

" Decrease in the number of year-round active personnel to
318,000 and an increase in the number of active-duty equivalent
personnel (i.e., various reserve categories) to 26,000. 4

2Defense Marketing Service, 1989.
3The Army will have about 17,000 fewer active soldiers under the new structure, and

readiness levels will fall from 90 percent today to between 50 percent and 70 percent.
Wehrtechnik, 1988i.

4'Fume, 1988c
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Army Structure Changes

Substantial changes in the army structure are planned, including
changes in both the Field and Territorial Army. These changes are
apparent primarily at the division and brigade levels and are summar-
ized in Table 1.

The Field Army structure scheduled to be implemented in 19916 will
continue to be based on three Corps: the First Corps in Miinster
(NORTHAG), the Second Corps in Ulm (CENTAG), and the Third
Corps in Koblenz (CENTAG). The Third Corps will continue to be
smaller than the first or second. Each of the larger corps will maintain
one air-mobile division, while the third will receive a mixed air-mobile
brigade.6 Each corps will operate target acquisition drones,7 CL-289
reconnaissance drones, attack drones,8 and LAPAS airborne reconnais-
sance aircraft by the late 1990s.9 Each corps is expected to operate
multiple-launch rocket systems (MLRSs) in conjunction with these
reconnaissance assets, and each will maintain PAH-1 attack helicopter
regiments, BO-105M and Alouette scout helicopters, as well as UH-1D
and CH-53G transport helicopters. I?

The new army structure will continue to consist of 12 divisions,
although there will be some important changes in division types. Most
notably, there will be a decrease from 12 to 10 mechanized divisions
and an addition of two air-mobile divisions.1 The air-mobile divisions
in the First and Second Corps will operate one brigade of attack heli-
copters. These will include PAH-1 and PAH-2 attack, escort, and
scout helicopters. The divisions will also contain one air-mechanized
brigade with two paratrooper and two air-mechanized battalions, one
medium and one light helicopter regiment.'2 The composition of the
mixed air-mobile brigade planned for the Third Corps closely parallels
these air-mobile divisions. The army's increased emphasis on mine
warfare will probably lead to the strengthening of the engineer bat-
talions in each division. Reconnaissance drones and MLRS artillery
will be posted to each division. 3

5 1usler, 1988b. If the Soviet threat continues to fall and the prospects for conven-
tional force agreement continue to be favorable, this date and Bundeswehr 2000 structure
may change considerably.

sThe composition of the mixed air-mobile brigade is discussed below.
7 Haualer, 1988b.
'Flume, 1988c; Hauler, 1988b.
9LAPAS aircraft will be operated by the Luftwaffe.
'°Wehrtechnik, 1988e.
"1Hasler, 1988b.
1Flume, 1988c; Csoboth, 1988.
13 Flume, 1988c. Hauler, 1988b. Drones may be posted at the division and corps lev-

els.
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Table 1

ARMY STRUCTURE

Current Structure Structure 2000

Field Army
(brigades)

rank 17 16
3 tank btn 2 tank btn
1 mechanized btn 2 mechanized btn
1 artillery btn 1 artillery btn

Mechanized infantry 15 12a

3 mechanized btn 2 mechanized btn
1 tank btn 2 tank btn
1 artillery btn 1 artillery btn

Light infantry 0 5
4 infantry btn
1 engineer btn
I artillery btn

Mountain 1 1
4 mountain btn 4 mountain btn
1 artillery btn 1 artillery btn

1 tank btn

Rear-area security 2
5 rifleman btn

Airborne 3 2
4 airborne btn 2 paratrooper btn

2 air mechanized btn

Attack helicopter 0 2

"Mixed" air-mobile 0 1
1 air-mobile mechanized btn
1 paratrooper btn
1 mixed tranaport regiment

Territoria Army

(brigades)

Home-defena. 12 0

Home defene regiments 15 15

Franco-German 0 1
aEquipment vintage is the only apparent difference between future tank

and mechanized infantry battalions.
btn - battalion
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The new Field Army structure will result in an increase in the
number of brigades from 36 to 42,14 and an increase in brigade types.
The army will contain ten brigade types, 15 an increase of five from the
current structure. Twenty-eight of the 42 brigades will be mechanized,
a decrease from current levels of 32.

Tank brigades will continue to dominate the army structure,
although this represents a slight decrease from the current 17. Tank
brigades will consist of two tank battalions, two mechanized battalions,
and one artillery battalion, a decrease of one tank battalion and an
increase of one mechanized battalion per brigade. Tank brigades in the
early 1990s will be equipped with Leopard 2 main battle tanks, replac-
ing remaining Leopard 1 and M-48 tanks currently in operation.16 All
tank brigades will be equipped with the Marder fighting vehicle;
slightly less than one-half will acquire the Marder 2, while the
remainder will receive upgraded Marder 1 Armored Personnel Carriers
(APCs) in the early to mid-1990s. A subsequent purchase of Marder 2
vehicles may occur to equip all brigades. Finally, tank brigades will be
equipped with Panther tank destroyers, as well as other reconnaissance
armored vehicles.'

7

Twelve mechanized brigades in the Army Structure 2000, represent-
ing a decrease from 15 in the current army structure, resemble the
composition of planned tank brigades. Mechanized brigades will con-
tain two tank battalions, two mechanized battalions, and one artillery
battalion, an increase of one tank battalion and a decrease of one
mechanized battalion from current levels. However, there brigades will
be equipped with upgraded Leopard 1 rather than Leopard 2 tanks.' s

In all other respects, these brigades will parallel tank brigade structure
except mechanized brigades will probably not receive Marder 2 APCs
because of budgetary constraints.' 9 Structure 2000 includes two types
of mechanized brigades whose compositions differ slightly. Each bri-
gade will contain two tank, two mechanized, and one artillery bat-
talion; however, six type 1 brigades will contain four companies per
tank battalion, and the remaining six type 2 brigades will contain only
three companies per tank battalion. 20

"The 42nd brigade should be counted as one-half of a brigade since this is the
Franco-German brigade and is not under NATO's direct command.

'5Flume, 1988c. This includes two types of mechanized brigades.
'aWehrtechnik, 1988e.
"7 lbid.
'8Flume, 1988c.
19Wehrtechnik, 1988e.
2Haasler, 1988b.
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Structure 2000 will introduce five light infantry brigades, each with
four infantry battalions, one engineer battalion, 2' and one artillery bat-
talion. Infantry brigades will be trained to fight most future battles on
foot. In previous structures, infantry battalions had fought primarily
from armored vehicles. Infantry brigades will be equipped with nonup-
graded Leopard 1 tanks,22 Panther tank destroyers,23 and reconnais-
sance armored vehicles. Infantry brigades will continue to rely on
M-113 APCs for troop transport, although these may be replaced by
Marder is transferred from mechanized and tank brigades.24 Infantry
brigades may receive additional transport helicopter support to increase
mobility in the new structure. 25

The five air-mobile brigades constitute the most radical develop-
ment. Each air-mobile division in the First and Second Corps will con-
tain one atack helicopter brigade and one air-mechanized brigade.
The Third Corps will contain one mixed brigade with both attack heli-
copters and air-mechanized assets. The attack helicopter brigades in
each air-mobile division will be equipped with PAH-i, PAH-2, and
escort and scout helicopters26 and will concentrate on destroying
attacking armored equipment. Wiesel armored fighting vehicles trans-
ported by UH-1D, NH-90, and CH-53 helicopters are planned for air-
mechanized brigades in air-mobile divisions. 27 Air-mechanized brigades
will contain two paratrooper and two air-mechanized battalions. The
mixed brigade will contain one mixed attack helicopter regiment as
well as one mixed transport helicopter regiment, one paratrooper and
one air-mechanized battalion. 28

The establishment of these air-mobile brigades indicates a major
shift in battlefield responsibilities from the air force to the army.
Specifically, the army will obtain responsibility for counterattacks up
to a distance of about 100 kilometers from the FEBA. This transfers
responsibility for close-air support and battlefield air interdiction mis-
sions from the air force to the army. Army attack helicopters, aug-
mented by army artillery, MLRS, and attack and reconnaissance
drones, are expected to provide virtually all combat power up to 100

2
1This is an addition from previous infantry structures, resulting from an increased

emphasis on mine-laying. Flume, 1988c.
22Haaler, 1988b.
23 Wehrtechnuk, 1988e.
24 Thi should ocrur if.there is a complete replacement of Marder 1 by Marder 2 in

tank and mechanized brigades.
25Fume, 1988c.

6Haualer, 1988b.
27

Wehrtechnik, 1988e.

2Csoboth, 1988; Haasler, 1988b.
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kilometers. The air force will perform close-in missions in emergency
situations; however, regular air force close support will not exist in the
new structure.

Rear-area security, mountain, and the Franco-German brigade'
complete the new structure. Two rear-area security brigades will con-
tain five light infantry battalions and will operate nonupgraded Leop-
ard 1 tanks. These brigades will operate in the First and Second Ger-
man Corps only. One mountain brigade with four mountain battalions
and one artillery battalion will continue to operate. However, this bri-
gade will be augmented with one tank battalion equipped with Leopard
1 tanks.' Mountain brigades will also contain Panther tank destroy-
ers.

The Territorial A,--- will undergo several important changes in the
new structure. The 12 home-protection brigades will be disbanded.
(Thp-e rcles will largely be taken over by rear-area security brigades in
the Field Army.) Then, 15 currently unattached home-protection regi-
ments will perform reservist training in peacetime and rear area
defense in war; bow,.-er, their readiness will decrease as the number of
active soldiers declines. In a crisis or war, these regiments will be ini-
tially staffed by active soldiers but will be rounded out by reservists.

Personnel and Readiness Changes

The shrinking draft-age cohort has led planners to place a g -tater
emphasis on the use of on-duty reserve soldiers to maintain current
Bundeswehr active force personnel levels. The army currently main-
t .ins 341,000 active soldiers, of which 336,000 are active duty regulars.

he remaining 5,000 represent the average number of on-duty reserv-
i:cs on annual training. In the future, the number of active army sol-
diers will fall to 318,000. 31 Planners expect, however, to use 26,000
ready- or on-call reservists to reach a level of 344,000 soldiers and meet
future peacetime requirements levels.

This reduct;on in the number of active duty soldiers will lead to
reductions in army readiness, although West German officials insist
that these levels will be adequate against a Warsaw Pact surprise
attack.32 Today's 90 percent readiness rate will drop to between 50

nThis brigade is technically attached to the Territorial Army.
30Flume, 1988c.
31 Ibid. This level is not expected until 1995.
32Not all officials agree with this assessment. See Hubatshek, 1988. Recent assess-

ments indicate that the Warsaw Pact's surprise attack capability has decreased substan-
tially.



15

percent and 70 percent,33 as a direct result of decreases in the number
of active soldiers. Fifteen of the 28 mechanized brigades in the new
structure will maintain three ready battalions (70 percent readiness
rate); however, the remaining two battalions in each brigade, although
fully equipped, are only 10 percent staffed and will become ready only
after the call-up of reserve personnel. For example, a tank brigade
with two tank battalions (one ready), two mechanized battalions (one
ready), and one artillery battalion (ready) would become 100 percent
ready in the following manner. Approximately one-half of the active
personnel from the ready tank and mechanized battalions would
transfer to the equipped but unmanned tank and mechanized bat-
talions. Thus, all tank and mechanized battalions in this brigade
would be 50 percent staffed. Reservists, as they become active, would
fill in each battalion until these were 100 percent ready. 3  Planners
expect this to occur in a period of less than 48 hours.

Equipment Requirements

Army Structure 2000 indicates a large number of modernization pro-
grams, a majority of which concern armored assets.35 Planners expect
several upgrade and modernization programsfor main battle tanks.
Figure 1 illustrates the projected composition of main battle tanks to
the year 2005. The M-48, used primarily in rear area security brigades
in the Territorial Army, will leave the inventory in 1991. About 2,100
Leopard 1 tanks will remain until at least the yea. 2000, although
slightly more than one-half will be upgraded from the current A2/3
status to A5. Upgraded Leopard ls will operate in mechanized and
mountain brigades. Nonupgraded Leopard ls will remain in service
with infantry and rear-area security brigades.36 Beginning about the
year 2000, Leopard 2s should begin to replace Leopard ls in all non-
tank brigades. The transfer should occur with the introduction of the
KW2000 to tank brigades. 37

Several changes are also planned for army armored personnel car-
riers and other armored fighting vehicles (AFVs). Figure 2 summa-

"Flume, 1988c; and Presse- und Informationsamt der Bundearegierung, 1988c.
3Trhi reliance on ready reserves has also led army planners to increase the number

of officers in each company from two to three. Flume, 1988c.

35At the time of this writing, it appears that a unified Germany might acquire equip-
ment currently in use in the East German military services. This could affect its long-
term modernization objectives and equipment requirements.

nThese will also operate from rear-area security regiments.
3 7KW2000 is sometimes called KW 90. It is unlikely that the KW2000 production

run will be sufficient to replace all Leopard 2 tanks in tank battalions before 2005.
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rizes the changing composition of major APC/AFVs until 2005.38

Beginning in 1989, approximately one-half of the Marder 1 A1/2 vehi-
cles currently in tank and mechanized brigades will be upgraded to the
A3/4 version. Upgraded Marder is will probably remain in tank bri-
gades, while nonupgraded Marder is will remain in mechanized bri-
gades until the middle of the 1990s. In 1996, the first production order
of 841 Marder 2 AFVs is scheduled to enter the tank brigade inventory,
replacing the Marder A3/4 version, which will then probably replace
nonupgraded Marder is in mechanized brigades. An additional produc-
tion run of more than 1,000 Marder 2s will be required to replace
remaining upgraded Marder is in mechanized brigades. The require-
ment for Marder 2 totals about 2,100.

The army also hopes to replace several other armored assets. The
M-113, which currently serves as troop transport, should be replaced
by either the Marder 1, Puma, or Schuitzenkampfwagen. (Marder 1
replacement will occur only if there is a purchase of 2,100 Marder 2s,
allowing the transfer of Marder 1 to replace the M-113.) Production of
the Puma or SchiitzenKW, should the MoD decide on a new armored
vehicle, should begin in 1996 and require a total production run of
2,100. 39 The army also plans to replace the Luchs reconnaissance vehi-
cle in the mid-1990s, although the exact replacement equipment
remains unspecified. This will require a production run of more than
400 armored reconnaissance vehicles. Finally, the introduction of air-
mobile brigades should lead to the purchase of more than 300 Wiesel
AFVs. Additional equipment requirements include purchases of
armored engineering and mountain vehicles in the early 1990s, includ-
ing Pioneerpanzer 2, Bergepanzer 3, and the Keiler Minenriumpanzer.
No replacements or modernization programs are apparent for the
Fuchs transport or M-577 command post vehicles.

Artillery modernization plans center on the PH2000, the army's
planned family of howitzers, and the MLRS. PH2000 should replace
FH-70 and M-109G 155 mm howitzers beginning in 1995 and 2000,
respectively. PH2000 will replace the latter only after an upgrade pro-
gram, now scheduled for the early 1990s. The total requirement for the
PH2000 is more than 1,000. ° Additional MLRS production should
allow the army to replace its Lance and LARS systems in the next few
years.

38It excludes Wiesel, Pioneerpanzer 2, Bergepanzer 3, and other armored assets with a
total purchase of less than 200.

39As Table 4 indicates, the army may choose to replace M-113 with Marder I rather
than purchase the Puma or Schiitzenkampfwagen. Since the Marder 2 will not enter the
inventory until 1996, I have assumed that the M-113 replacement (Marder 1, Puma, or
Schiltzenkampfwagen) enters in 1996.

4OGeisenheyner, 198Th.
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A great deal of emphasis has been placed on the development of the
army's attack drone KDrH. Analysis has led planners to believe that
the KDrH is more efficient than continued use of aircraft in attacking
targets within 100 kilometers of the forward line of own troops
(FLOT). This drone will augment artillery in attacking targets beyond
the range of MLRS. An initial purchase of at least 4,000 drones is
planned.

41

The MLRS and KDrH will require the purchase of two new tactical
reconnaissance systems. KZO and CL-289 drones are designed to pro-
vide real-time or near real-time target acquisition data to commanders.
The KZO will be a division asset and will operate as a target designa-
tor for MLRS at ranges of up to 50 kilometers. The CL-289 will be a
corps asset and will provide data at ranges of up to 100 kilometers.

The army also plans to modernize its tank destroyer armored vehi-
cles and other anti-tank weapons. Armored tank-killers Jaguar 1 and 2
will also be replaced in the mid-1990s by Panther,42 which is based on
a Leopard 1 chassis. A replacement of Milan, HOT, and perhaps TOW
anti-tank weapons by Trigat-3 (also referred to as PARS) is scheduled.
Trigat-3 will be produced in two variants: the medium-range (MR)
version (2,000 meters) will replace Milan in ground units, while the
long-range (LR) version (4,000 meters) will replace HOT and TOW.
These systems should enter service in the mid- to late 19909.

The army plans a modernization of its air defense equipment,
including Stinger replacement of Redeye. Stinger will operate from
Panther and from attack and observation helicopters. Roland systems,
placed on a Marder chassis, will be upgraded in the mid-1990s. Roland
systems will also probably augment or replace other close-in defense
systems such as the RH202. Gephard will be upgraded in the mid-
1990s as well.

The army's increased emphasis on air-mobile operations, including
the establishment of two air-mobile divisions, will probably increase
helicopter requirements in the 1990s and early 2000s, which should
lead to a considerable number of upgrades and replacement programs
for army helicopters. Figure 3 illustrates the future projected composi-
tion of army helicopters to 2005. BO-105M and SA-318 Alouette air-
craft should remain in service as scout helicopters until about 2005,
although a replacement of the Alouette force may be required near the
year 2000. A replacement for some BO-105M helicopters is probable if
the army proceeds with plans to modify 54 existing BO-105M aircraft

41Defense Marketing Service, 1989.
' 2Panther will be equipped with Pars-3LR and Stinger and will have both anti-tank

and anti-helicopter missions.
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to escort PAH-2 anti-tank helicopters.43 Further, the army expects to
begin operations in the late 1990s with the PAH-2 anti-tank helicop-
ter." In the near term, the PAH-1 will be upgraded pending the intro-
duction of the PAH-2. The cooperative PAH-2 venture with France
will lead to the production of 212 PAH-2 helicopters to replace PAH-is
now in service. Also, the army plans to introduce either upgraded
PAH-1 helicopters or the BK-117 in an escort role in the late 1990s.
These will operate with PAH-2 anti-tank helicopters. In addition, the
army expects to maintain its medium- and heavy-lift transport helicop-
ters, although the establishment of two air-mobile divisions will lead to
additional transport helicopter requirements. Some UH-1D helicopters
will be upgraded in the late 1990s, although most will be retired by
2005; the NATO helicopter 90 (NH-90) should augment the UH-1D.'
No replacements are scheduled for CH-53 helicopters until 2010.

Table 2 summarizes current major army equipment, replacement,
and modernization programs planned for the 1990s and 2000s and esti-
mates the production costs of army equipment. The total production
costs of army modernization are DM 56 billion, expressed in DM 1987.

AIR FORCE

The German Air Force will also undergo several changes in Bun-
deswehr 2000. The high points include:

" The transfer of responsibility for operations within 100 kilome-
ters of the FEBA to the army. Support of land operations
inside this boundary will be limited to emergency situations.

* An increased emphasis on attacks against air and land forces in
deep operations.

" An increased emphasis on real- and near-real-time tactical
reconnaissance efforts and electronic warfare capabilities.

"This asaumes that the army purchases BK-117 instead of upgrading BO-105M to
escort roles. See Table 4.

"The introduction of PAH-2 may be delayed, although its eventual procurement is
expected even under the changing security environment. Saddeutsche Zeitung, 1989.

45Ibid. All NH-90 procurement plans, including those for the navy and air force, may
be postponed following a CFE agreement.

"Prese- und Informationsamt der Bundesregierung, 1988c.
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Structure and Personnel Changes

The current German Air Force structure will change only marginally
in the transition to the Bundeswehr 2000. The most important of
these changes concerns the transfer of responsibility for close-in opera-
tions to the army and the corresponding transfer of Alphajet squadrons
to training aircraft.

The Luftwaffe will continue to commit its resources to NATO's 2d
and 4th Allied Tactical Air Forces (ATAF). The Luftwaffe also sup-
ports NATO's 2ATAF through AIRBALTAP, the allied air forces' Bal-
tic Sea operations.

The number of Luftwaffe divisions (four, consisting of two air
defense and two fighter/bomber squadrons) will remain unchanged in
the new structure;47 however, there will be notable changes in the
number of aircraft squadrons. The transfer of the seven Alphajet
squadrons to a training role will reduce the number of fighter/bomber
squadrons. This will be compensated for somewhat by the introduction
of two each Tornado IDS and ECR squadrons. 4s The net loss in
fighter/bomber squadrons in the new structure is four. Other tactical
aircraft squadron totals should remain constant. There are no planned
changes in aggregate utility, transport, surface-to-air missiles, and heli-
copter squadrons in the Bundeswehr 2000.

The air force will face the largest personnel loss under the new mili-
tary structure. The number of active airmen will fall from about
111,000 to 98,000.49 An additional 9,000 active duty reservists will
bring the active force total to 107,000. Considerable emphasis will be
given to personnel savings and the procurement of personnel-saving
equipment.

Equipment Requirements

Equipment requirements in the immediate future will concentrate on
improvements in syatemwide reconnaissance, command and control,
and munitions effectiveness. ° In the long term, many aircraft will be
replaced, although in the near term, mostly mid-life upgrades are
required.

4 7The 1st and 2nd divisions are assigned to 4ATAF; the 3d and 4th, with the excep-
tion of one fighter/bomber and one reconnaissance wing assigned to COMAIRBALTAP,
are assigned to the 2ATAF. Kuebart, 1988, p. 25. The Luftwaffe is organized into three
commands: air fleet, logistic, and administration.

48IDS-interdiction and strike; ECR-electronic combat and reconnaissance.

tMini"try of Defense, 1987, and Presse- und Informationsamt der Bundesregierung,
1988c.

5 Wibel, 1988, p. 18.
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Major tactical aircraft assets will undergo several changes in the
next 15 years. Figure 4 illustrates the projected composition of fighter
and attack aircraft to the year 2005.

In the near term, RF-4E reconnaissance aircraft will be upgraded.
In about 2000, these aircraft will be replaced by an undesignated air-
craft. Tornado ECR aircraft will be augmented in their roles with the
introduction of anti-radiation drones (DAR). The introduction of
Egrett in the mid-1990s will provide an additional reconnaissance capa-
bility.

The most important modernization program planned for the
Luftwaffe is replacement of the eight F-4F squadrons. Four squadrons
are primarily assigned to perform air defense missions, although they
retain some multirole capability. The remaining four perform ground
attack missions. In the short term, one-half of all F-4F squadrons will
receive mid-life upgrades, including avionics intended to contribute to a
future look-down, shoot-down capability. The Luftwaffe is expected to
purchase at least 200 EFA to replace these F-4F squadrons. 51 In the
long term, an additional 50 EFA are scheduled to be purchased.

The introduction of two additional Tornado IDS squadrons in the
early 1990s will compensate somewhat for the eventual transfer of
seven Alphajets to training roles. This will increase the number of
Tornado IDS squadrons to 12. However, this transfer will decrease the
Luftwaffe's close air support and battlefield air interdiction ground
attack capability.

Few changes are expected for utility or transport aircraft. The
Transall C-160 will shortly undergo a mid-life upgrade and is expected
to remain operational until 2010. UH-1D helicopters will be slowly
replaced by the NH-90 in the late 1990s, although one-half of the
current inventory should be upgraded and available for continued ser-
vice from the late 1990s. Current plans call for the purchase of 60
NH-90 aircraft. Fokker 614 and Boeing 707 aircraft are likely to be
replaced under the new structure, although the costs of these replace-
ment aircraft will be modest, as will replacement costs for utility air-
craft, such as Hansa and Do-28.

5 1Both the Social Democrats (SPD) and the Free Democrats (FDP) oppose EFA pro-
curement. Der Spiegel, 1989; Frankfurter Ailgemeine Zeitung, 1990a. Complications
remain in EFA development. For example, the British prefer a Ferranti radar, while the
Germans prefer Telefunke-i. The aircraft may be produced with different systems for
each participant. Frankfurter AUgemeine Zeitung, 1990b and 1989b. EFA's less-than-
bright future is evidenced in a recent statement by Messerschmitt-Boelkow-Blohm
(MBB), EFA's prime German contractor. Flight International, 1989, reports the follow-
ing MBB statement: "The only problem areas are weight, performance, radar, electronic
combat equipment, timeframe, and cost."
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Surface-to-air missile (SAM) modernization will proceed as Patriot
and Roland replace Nike and Hercules. In the long term, M-SAM52

will replace IHawk SAMs. The costs of these are large, although the
United States will bear some of the costs associated with the protection
of U.S. bases in Germany. 3 Finally, the Luftwaffe plans to purchase
perhaps 1,000 Stinger air defense weapons for point defense.

There are numerous modernization plans for Luftwaffe munitions
and missiles. For example, the Luftwaffe expects to purchase more
than 10,000 Advanced Medium-Range Air-to-Air Missiles (AMRAAMs)
and Advanced Short-Range Air-to-Air Missiles (ASRAAMs).5'
AMRAAM is expected to be operational in 1994, while ASRAAM will
become operational near the year 2000. Maverick and AIM-9
Sidewinder upgrades will continue in the early 1990s, equipping F-4F
and Tornado aircraft. Finally, the Luftwaffe plans to purchase the
Modular Abstand Waffe, (MAW, or MSOW), the Mehrzwechwaffe
(MW-1), and the Vertikalbordwaffe (VBW). At least 500 MSOWs will
be purchased, while about 1,000 MW-is are expected to be purchased.

Table 3 summarizes current Luftwaffe equipment, modernization
plans, and estimated production costs of modernization. The total pro-
duction costs of air force modernization are DM 60 billion, expressed
in DM 1987.

NAVY

Structure and Personnel Changes

The stru-ture of the German Navy will remain essentially
unchanged in the Bundeswehr 2000. This results directly from the
navy's continued mission emphasis in the Baltic and in waters sur-
rounding NATO's northern flank.

The navy will retain its air division, including two combat and
reconnaissance wings, one anti-submarine warfare (ASW) and mari-
time patrol wing, and one search-and-rescue (SAR) wing. The navy is
also expected to retain its destroyer flotilla with four squadrons, its fast
patrol boat flotilla with four squadrons, its submarine flotilla with two
squadrons, and several mine warfare and other support units.

52Also designated Taktischeluftvertiedigungsuystem, or TLVS.
"These costs to the United States are excluded in the following table, which esti-

mates German SAM modernization costs.
5'This may be canceled following CFE agreement. Sadeutache Zeitung, 1989.
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The number of on-duty active personnel will fall from 38,700 to
34,100.m However, 4,000 active duty reservists will be added.

Equipment Requirements

The German Navy is in need of a modernization program. A major-
ity of major surface combatants are now more than 20 years old. The
average age of submarines is 20, and virtually all mine-counter mea-
sures vessels (MCMVs) are approaching the 30 year mark. Other
equipment, including ship tenders and maritime patrol aircraft, are
almost certain to be replaced in the coming 15 years. Figure 5 illus-
trates the composition of major combatants to the year 2005.

The largest modernization program centers on the major surface
combatants. Of the 15 frigates and destroyers currently in service,
nine will almost certainly be replaced before 2005. The navy plans to
replace its Lutjen, Hamburg, and KoIn-class destroyers and frigates in
the 1990s. Replacement equipment includes a combination of Type
123 and NFR-90 vessels in the mid- to late 1990s. 5

The navy also plans to replace one-half of its fleet of Type 205 and
206 submarines. All six Type 205 submarines will be replaced in the
mid-1990s with the Type 212. Twelve of the 18 Type 206 submarines
will receive upgrades in the mid-1990s; the Type 212 will replace those
not receiving upgrades. Modernization plans for minor combatants,
including MCMVs, corvettes, and tenders, are incomplete. However,
fulfilling the objective of maintaining current force structure indicates
the required replacement of up to 85 percent of vessels in this category.
Funding has reportedly been budgeted for the replacement of Type 331
and Type 340/1 MCMVs. Type 332 and 342 vessels replacing these
should enter service in the early to mid-1990s. Funding has also been
approved for the upgrading of the Type 143 and 148 fast attack boats. 7

Additional funding in later years is necessary if the navy is to achieve
its modernization goals for other MCMVs and tenders.

Bundeswehr planners hope to modernize or replace some of the
aging air assets. Tornado aircraft should operate well into the 21st
century; however, replacement aircraft for the Atlantic maritime patrol
and Dornier Do-28 aircraft are planned. Several possible replacements
for the Atlantic exist, including the P-3 Orion. The NH-90 should

MPresse- und Informatiofiiamt der Bundesregierung, 1988c.
56One Type 122 frigate was in operation in 1989 as indicated in Table 4. NFR-90

procurement may be canceled after CFE agreement. Saddeutsche Zeitung, 1989.
Britain's recent withdrawal from the program makes procurement increasingly unlikely.
However, procurement of a similar ship is expected. de Briganti and Hitchens. 1989.

"7Ibid. The number of upgrades may be cut in half following a CFE agreement.
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replace Dornier aircraft, as well as Sea Lynx and Sea King SAR and
ASW helicopters in the late 1990s.5 8

The navy also expects to modernize its anti-ship missile inventory.
First, the Kormoran 2 should augment or replace existing Kormoran 1
missiles. Second, ANS, RAM, and Seasparrow ship-based anti-ship
missiles are planned for the 1990s. Finally, the helicopter-launched
Sea Skua is planned for the Lynx helicopters.

Table 4 summarizes German Navy equipment, replacement, and
modernization programs, and their production costs. The total produc-
tion costs of modernization are DM 27 billion, expressed in DM 1987.

TOTAL PRODUCTION REQUIREMENTS AND THE

EFFECTS OF UNEXPECTED COST GROWTH

Table 5 summarizes the total financial requirements of modernizing
major equipment.

The total production costs of equipment modernization are DM 143
billion. However, as noted previously, these costs are based upon
current estimates, undoubtedly understating the eventual financial
requirements, since cost growth is common, particularly for systems
that have not yet reached the production stage. Cost growth for many
of the systems outlined above may be substantial.

One example of unexpected real cost growth is the Tornado aircraft
currently operational in the British, German, and Italian air forces.
The Tornado has experienced considerable development and produc-
tion cost growth since 1970; Tornado production costs in real terms
have increased at an annual rate of 5 percent since 1970.

Studies in West Germany also point toward the likelihood of real
production cost growth.59 For example, in 1984, the general price index
for aircraft increased 7.2 percent per year while the general pri'le index
rose 2.5 percent. Thus, the unexpected cost increase for aircraft was
about 4.6 percent.60 Aircraft costs increased at three times the rate of
goods in the general economy. Previous work at RAND has also
demonstrated the likelihood of production cost growth in major sys-
tems.61 Earlier RAND studies reached similar conclusions.62

8rable 6 assumes no Dornier-28D replacement until 2005.
59Hartig, 1988, p. 39. -
60Tbid., p. 40.
61For example, a study of 32 major systems in the 1970s demonstrated 5 to 6 percent

annual cost growth. Dews et al., 1979, p. 39. This figure represents cost growth beyond
full-scale development approval.

62Perry et al., 1971. This study of 24 programs in the 1960s showed an average 44
percent increase in costs.
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Table 5

PRODUCTION COSTS OF
MAJOR EQUIPMENT
(Millions of DM 1987)

Service Costs

Army 55,755
Air Force 60.270
Navy 27,240

Total 143,265

Clearly, the eventual production costs of major equipment will
exceed current estimates. However, because of the high number of
weapons systems noted here, it is infeasible to estimate individual sys-
tem cost growth scenarios. A range of feasible annual production cost
growth, 0 to 8 percent, has been used to estimate future costs. Table 6
illustrates the aggregate effects of these cost growth rates on major sys-
tem production costs. It assumes annual production cost growth of 0
percent, 5 percent, and 8 percent compounded from 1990 to expected
system IOC for all major army, air force, and navy systems. Systems
already in production or slated for delivery in 1990 are assumed to
have no cost growth.6 3

Table 6 indicates a range of major equipment requirements from
DM 143 billion to DM 233 billion. The middle-case scenario estimates
servicewide major equipment production requirements of DM 194 bil-
lion from 1990-2005. In short, modest cost growth may result in sub-
stantially higher financial requirements, which can be compared with a
range of resources outlined in the next two sections.

6For various reasons, some other systems are assumed to experience no or little cost
growth despite their IOC date in the 1990s.
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Table 6

EFFECTS OF MAJOR EQUIPMENT PRODUCTION

COST GROWTH
(Millions of DM 1987)

Equipment Cost Growth
0% 5% 8%

Army
Armored vehicles 28,340 41,450 52,045

Artillery 4,985 6,045 6,785

Drones 3,200 4,075 4,720

Anti-tank 6,650 9,260 11,240

Air defense 3,325 3,325 3,325

Helicopters 9,255 13,225 16,285

Subtotal 55,755 77,380 94,400

Air Force
Fighter/attack 33,405 46,820 57,340

Transport/utility 3,180 4,105 4,775

Air defense/SAMs 10,205 14,280 17,710

Missiles/munitions 13,480 16,605 18,950

Subtotal 60,270 81,810 98,775

Navy
Submarines 4,750 5,800 6,530

Major surface 4,600 5,760 6,565

Minor surface 8,030 10,405 12,135

Aircraft 4,685 6,175 7,265
Missiles/munitions 4,915 5,945 6,650

Air defense 260 260 260

Subtotal 27,240 34,350 39,405

Servicewide total 143,265 193,540 232,580



III. FORECASTING GERMAN DEFENSE
SPENDING

This section forecasts a range of West German defense spending to
2005.1 Forecasts are based on historical data and therefore do not
include probable decreases in spending resulting from the decreased
Soviet threat or the effects of conventional arms control on German
unification; these forecasts probably overstate defense resources should
current Soviet and Eastern European trends continue. (Section V
discusses the effects of the decreased Soviet threat and conventional
arms control agreements on defense spending.)

The defense budget's share of GDP, constant defense spending over
time, and the defense budget's share of total government expenditures
are analyzed to forecast a range of future defense spending levels.
Then, demographic and other budgetary and economic data are
analyzed to forecast likely trends in other areas of the national budget.
These other expenditure categories may compete with the MoD for
scarce government funds, providing some insight into their effects on
future defense budgets.

Aggregate West German defense spending is often expressed in two
forms: the first reflects total spending as found in category [Einzel-
plan] 14 of the German federal budget. The second is the more com-
mon NATO definition. Einzelplan 14 excludes some expenditures
found in the NATO definition and is therefore always less than the
NATO definition. For example, Einzelplan 14 excludes military per-
sonnel pension expenditures, 2 membership in NATO's civilian struc-
ture, and other items.3 These excluded expenditures total DM 11 bil-
lion in the 1989 budget. The NATO definition in recent years has
added about 20 percent above that shown in Einzelplan 14. This
report explicitly notes these two expenditure definitions.5

'See Sandier and Murdoch, 1986; Don, 1986, for a more detailed budget forecasting
methodology.

2 These are found in Category 33 of the German federal budget.
3These include armed force housing, host nation support, federal border guard, and

Parliamentary Commissioni for the armed forces. Presse- und Informationsamt der Bun-
dearegierung, 1988a, p. 3.

4 These expenditures outside Chapter 14 have increased in relative terms over the past
25 years. In the 1960s, they totaled about 10 percent of Chapter 14 expenditures.

5 Beginning in 1989, several minor defense budget personnel expenditures and credits
have been shifted to Einzelplan 14. Wehrtechnik, 1988i.
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HISTORICAL MODELS

Defense's Share of GDP

Nations may typically maintain a roughly constant defense spending
share of GNP or GDP.6 Many NATO countries have maintained a
roughly constant defense budget share of GDP since the early 1970s. 7

Thus, defense spending is a function of GDP growth.
West German defense spending's share of GDP indicates a fairly

steady although not precipitous decline in defense expenditure share of
GDP. Defense share of GDP has averaged about 3 to 4 percent since
1955. The high point occurred in 1963 at 5.2 percent and the low point
in 1958 at 2.8 percent. Currently, the defense share is slightly greater
than 3 percent. Decade averages illustrate a steady decline. In the
1960s, the defense share of GDP was 4.3 percent; it fell to 3.4 percent
in the 1970s and has continued to decrease, although slightly, to 3.2
percent in the 1980s. Defense spending growth has not kept pace with
GDP growth.

Long-term macroeconomic growth (and hence defense budget
growth) may be forecast using either historical data or macroeconomic
models. For example, the yearly GDP growth rate from 1955-1988 was
3.5 percent; however, the rate from 1965-1974 was only 3.1 percent,
and the rate from 1975-1988 fell to just 2.0 percent. The average 1980s
growth rate is 1.9 percent. However, West Germany seems likely to
benefit greatly from Europe's economic integration in 1992 and long-
term growth may be nearer 3 percent.8

About 3 percent represents one optimistic estimate for
macroeconomic growth rates from 1990 to 2005. Defense spending
appears unlikely to increase at a rate parallel to the economy, although
an increase in deferse spending at an annual growth rate of 2.5 percent
is plausible, particularly if a reversal occurs in Soviet and Eastern
European reforms. This results in average defense expenditures of DM
60 billion and an aggregate defense budget of DM 956 billion from 1990
to 2005. 9

6 There is little difference in the FRG's GNP versus GDP. This section uses GDP
data.

'This includes France -Mbout 2.8 percent since 1970), Canada (about 2.2 percent since
1973), the Netherlands (abouE :4 ,jercent since 1970), and Denmark (about 2.3 percent
since 1972).

8See. for example, The Economist, 1989.
9These figures reflect 2.5 percent annual growth following announced MoD expendi-

ture levels to 1992.
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Defense Spending in Real Terms

Some nations maintain constant defense spending in real terms.
West German defense spending in real terms has increased consider-
ably since the mid-1950s. (Spending was very low in real and nominal
terms in the mid- to late 1950s as Germany recovered from World War
II.) The average NATO-defined budget in the 1960s was DM 45.8 bil-
lion; this increased to DM 53.6 billion and DM 61.0 billion in the 1970s
and 1980s, respectively. However, increases have slowed in the 1980s.
For example, defense expenditure growth has slowed from between 2
and 3 percent per year in the 1960s and 1970s to about .4 percent in
the 1980s.'0 Ministry of Defense projections show real annual
increases of less than 1 percent until 1992. In short, West German
defense spending in real terms appears to be flattening considerably. 1

Defense's Share of On-Budget Federal Expenditures

The defense budget's historical share of German on-budget federal
expenditures provides insight into past defense and nondefense spend-
ing priorities and may indicate future defense budget spending levels.' 2

For example, recent increases in nondefense programs, such as health
or social security, might indicates that it will become increasingly more
difficult for the German defense expenditures to maintain a constant
share of federal expenditures.

Defense spending as a share of general government spending has fal-
len from 30 percent in 1965 to about 20 percent in 1987, while some
programs have increased slightly. Most notably, the German federal
debt and expenditures for youth, women, and health research have
increased. Large increases in federal debt began only recently, while
increases for youth, women, and health research became more notable
in the early 1970s. Most other categories, including transportation,
labor and social affairs, education, federal employee pensions, and
economic-related expenditures have remained fairly stable.

This relative decrease in defense spending has occurred as aggregate
on-budget federal government expenditures as a share of GDP have
remained constant. 3 Expenditures reached nearly 16 percent of GDP

10 Average expenditure growth from 1975-1989 (the last 15 years) is 0.9 percent.

"1The 1990 request shows about a 1.5 percent real increase over 1989 spending.
1
2On- and off-budget expenditures are explained below and in App. A. Historical off-

budget data are unavailable and are not examined. Germany's eventual reunification
suggests potentially major changes in German federal expenditures. These are not exam-
ined.

13General German government (including off-budget social security, and state and
local) expenditures are much higher, of course, than that reflected in this figure.
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on three occasions since 1965-each of these coincided with economic
recessions. This share has declined in recent years to slightly more
than 13 percent. A continuation of this reduction in federal govern-
ment expenditures as a share of GDP indicates that programs in gen-
eral will not be able to increase as rapidly as the economy expands. Of
course, individual programs, such as defense, may increase as a share of
total expenditures, but only at the expense of nondefense programs.

In sum, defense spending has fallen relative to other spending pro-
grams and now averages about 20 percent of on-budget government
spending. A reversal in this trend, while possible, appears unlikely.

FUTURE TRENDS IN FEDERAL GOVERNMENT
EXPENDITURES

The German federal budget contains on- and off-budget expenditure
categories that correspond roughly to on- and off-budget expenditure
categories in the United States. Off-budget expenditures include all
transfer payments financed through payroll deductions.' 4 These
include almost all pension, health, and other social expenditure
categories. On-budget categories account for the remaining share of
federal expenditures.'

5

Off-budget Expenditures

In 1985,16 aggregate off-budget social security spending totaled about
DM 400 billion, in DM 1987, 60 percent of all federal expenditures.
Pension payments to retired individuals are about two-thirds of off-
budget expenditures. Other social benefits, including accident and
health insurance, and other social expenditures represent the remain-
ing one-third.

Germany's demographic situation indicates potential increases over
the next 15 years in off-budget pension expenditures. In particular, the
increasing number of retired individuals may result in upward pressure
on expenditures. The pension-age population is expected to increase

'Off-budget expenditures also include several additional, but minor, expenditure
categories. These are not examined.

!'State and other local -xpenditures in Germany are substantial. In the last several
years, these have been comparable to on-budget federal expenditures.

'8Latest year available.
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by about 12 percent between 1990 and 2005, excluding pensioners in
the GDR who may exert additional pressure on expenditures.

At the same time, as the pension-age population increases between
1990 and 2005, the working population is expected to decrease 8 per-
cent. Thus, under existing pension contribution and benefit schemes,
the pension fund may fall into an approximate 20 percent deficit over
the next 15 years. 17

This pension fund deficit may be trimmed in several ways. includir.
benefit reductions, pension contribution increases, or increased on-
budget contributions to the pension fund. (The latter reflects the use
of general tax revenues to eliminate the off-budget pension fund defi-
cit.) On-budget contributions currently required to eliminate the pen-
sion fund shortfall are about DM 24 billion. This has increased in
recent years and is discussed in more detail below.' 8

On-budget Expenditures

Trends in many on-budget federal government expenditure
categories result from political decisions within participating ministries
and the Bundestag and are difficult to forecast. Additionally, uncer-
tainties caused by the financial requirements of unification complicate
on-budget forecasts. However, expenditure trends in some categories.
such as labor, social affairs (including some social security, war victims.
and accident benefits), and education are related to demographic fac-
tors. This section examines future expenditure trends in Labor and
Social Affairs (Einzelplan 11 of the federal budget) and Youth,
Women, and Health Research (Einzelplan 15). (Education expendi-
tures are very small at the federal level and are not examined.)' 9

These two expenditure categories account for slightly less than one-
half of nondefense expenditures. Appendix A describes these estimates
in greater detail.

17This figure (1.12/.92 = 21 percent) assumes unchanged contributions per worker
and unchanged benefits per pensioner.

1'rhese increases may have been exacerbated by the return of many ension-age eth-
nic Germans from the Soviet Union and other Eastern European countries. The West
German government offers pension benefits to these immigrants. although they have not
contributed to the pension fund, obviously placing a strain on the fund balance.

19Overcrowding in Germa& universities may lead to increased federal expenditureq to
attract more professors and construct more buildings. An increase in federal expendi-
tures from DM 1 to DM 2 billion may occur through most of the 1990s. However. t.le
aggregate federal contribution will remain small. Widman. 1989.
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Labor and Social Affairs

Labor and Social Affairs expenditures account for the largest nonde-
fense share of West German federal government expenditures. Expen-
ditures for pensions constitute the largest category within Labor and
Social Affairs, 40 percent. On-budget pension expenditures represent
general federal revenues used to eliminate pension account shortfalls.
Accident and health benefit insurance expenditures account for 27 per-
cent of total expenditures, while war victim benefits account for about
20 percent. Unemployment compensation, other minor benefit pro-
grams, and administrative expenditures account for the remainder.

Forecasts of nonpension Labor and Social Affairs categories based
on demographic factors do not indicate any substantial changes from
1990 to 2005. However, on-budget pension expenditures may increase
considerably to reduce the off-budget pension fund deficit or to pay for
the introduction of GDR pensioners. Table 7 illustrates forecasts for
all Labor and Social Affairs expenditure categories, assuming continued
current benefits and contribution schemes. Appendix A outlines Labor
and Social Affairs expenditure forecasts in greater detail.

Aggregate expenditures appear unlikely to increase at an annual rate
of more than 7 percent under current benefit and contribution
schemes. This probably overstates future expenditures since some
adjustments are likely in benefit and contribution schemes; however,
there will be increased difficulty in limiting social expenditures and a
potential to crowd out defense and other federal expenditures.

Table 7

LABOR AND SOCIAL AFFAIRS EXPENDITURE FORECAST
(Millions of DM 1987)

Expenditure 1990 1995 2000 2005

War victims 11,990 10,730 9,600 8.600
Pensions 24.000 52.000 82.000 97,000
Other social 40.235 44.420 49,000 54,150

Total - 76,225 107,150 140.600 159,750

Average annual increase i 7.0 5.6 2.6
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Youth, Women, Family, and Health Research

Youth, Women, Family, and Health Research expenditures account
for about 8 percent of nondefense expenditures, including allowances to
families based on their number of children, educational assistance
benefits, civil service expenditures for young men who choose not to
join the military services, and minor medical research expenditures.

Child allowance expenditures constitute the largest category,
recently accounting for two-thirds of all expenditures. Educational
assistance benefit expenditures account for 18 percent, and medical
research and administrative expenditures account for the remainder.

Forecasts of expenditures based on the number of children do not
indicate any substantial changes from 1990 to 2005. Aggregate expen-
ditures should not increase at more than about 2 to 2.5 percent in the
1990s, decreasing after 2000, when expenditures should be level. These
expenditures appear unlikely to contribute greatly to pressures within
the federal budget to decrease defense spending, particularly after 2000.

CONCLU9IONS

Most on-budget expenditure categories appear unlikely to increase
rapidly in the next 15 years, although German unification will probably
result in increases in some categories. However, on-budget social secu-
rity expenditure increases, necessary to reduce off-budget pension fund
deficits, may increase pressures to reduce long-term defense and other
federal spending. On-budget social security expenditures are certain to
increase unless the government successfully increases worker contribu-
tions to the social security fund and decreases pension benefits. If not,
there may be increased incentives to mitigate this pension fund short-
fall by decreasing other expenditures, including defense. Defense
budget expenditure patterns since 1975 may indicate these tightening
constraints.20 Thus, even if the threat of war with the Soviet Union or
others increases, defense budget expenditures seem unlikely to increase
at an annual rate of more than 2.5 percent in a high-resource
scenario.21 This roughly parallels expected economic growth, although
it is slightly less.

In a low-resource scenario, defense spending may be more tightly
constrained by these nondefense requirements and may fall at an
annual rate of 1 percent per year from 1990 to 2005. This assumes
that off-budget expenditure growth, combined with government

2Based on conversations with MoD and Finance Ministry staff.
21 Recent expenditure patterns indicate that this rate is very optimistic.
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reluctance to increase social security taxes on workers, limits growth
opportunities for defense expenditures. A middle case estimates .4 per-
cent average annual defense budget growth, paralleling average growth
in the last decade. These scenarios probably overstate defense spend-
ing since they do not consider the effects of decreases in the perceived
Soviet threat or changes in Eastern Europe. Average 1990-2005 expen-
ditures in the high-, middle-, and low-resource scenarios are DM 60, 53,
and 49 billion, respectively, expressed in DM 1987.



IV. THE GERMAN DEFENSE BUDGET MODEL

The budgetary model developed in this section is a residual model.
It estimates funding available for the production of major weapons by
subtracting constant funding and personnel expenditures from total
projected resources. For example, the MoD, regardless of specific mis-
sion requirements,' will spend a certain portion of its funds on neces-
sary maintenance, operations, basic research and development, and
administrative costs, either in absolute or percentage terms. These
expenditures, as well as a range of personnel cost estimates, are sub-
tracted from aggregate MoD resources. The residual represents avail-
able funding for the production of major equipment items.

The residual model is constructed such that investment expendi-
tures, and major equipment expenditures in particular, are assumed to
be the greatest discretionary defense budget categories. In other words,
if aggregate defense spending changes, operations and personnel expen-
ditures will change relatively less than investment expenditures. For
example, decreases in aggregate expenditures will lead to modest reduc-
tions in operations and personnel expenditures and to large reductions
in investment expenditures.

A cursory examination of historical expenditure data appears to con-
firm these assumptions. For example, simple regressions demonstrate
almost no relationship between aggregate defense and operations
expenditures and aggregate defense and personnel expenditures; how-
ever, there is a significant positive correlation between aggregate
defense and investment expenditures. 2

,Of course, certain expenditures are related to mission requirements. Maintenance
costa for 14 aircraft, for example, would be quite different than maintenance costs for 14
aircraft squadrons; however, in general terms, expenditure for such items as clothing,
food, and the development and production of some minor procurement items are con-
stant or functionally related to other spending categories.

2This series of regressions explains the relationships between the independent vari-
able (aggregate defense expenditures) and three dependent variables (personnel, opera-
tions, and investment). Forcing the dependent variable coefficients to sum to 1 results in
a 0 value for investment of .6. In other words, investment expenditure falls (rises) .6
percent for each 1 percent fall (rise) in aggregate defense expenditures.

51
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DEFENSE EXPENDITURE CATEGORIES
AND MODEL STRUCTURE

The West German defense budget is often broken down into two
major categories: investment and operations.3  Operations expendi-
tures include personnel expenditures. Historical data demonstrate the
division of resources among these three categories. Appendix C con-
tains further detailed statistical information on West German defense
spending since 1965.

Personnel and investment together have maintained roughly 75 per-
cent of total expenditures, while operations make up the remaining
share. One notable trend between 1965 and 1972 is the relative
decrease in investment expenditure ana the relative increase in person-
nel costs. Personnel expenditures have increased from just over 25
percent in the mid-1960s to more than 40 percent in the late 1980s.
Investment expenditure share has fallen by roughly the same magni-
tude.

Einzelplan 14, the defense section of the annual West German
federal budget provides a much greater level of detail. Table 8 illus-
trates German defense budget chapters and their 1989 spending levels. 4

German MoD category classification numbers are also shown. Each
category's share of total defense spending is listed in parentheses. In
addition, each chapter is identified as operations, personnel, or invest-
ment expenditure.

Table 8 indicates 22 defense budget categories, ranging from minor
expenditures, such as religious affairs with 1989 expenditures of DM 52
million, to personnel and investment expenditures with expenditures in
the billions of deutschemarks. 5

The West German defense budget is centrally planned and task-
oriented. There are no separate categories for service personnel or
equipment expenditures. For example, Chapter 19, aircraft and mis-
siles, includes expenditures for the procurement of all Bundeswehr air-
craft, including those purchased for army and navy missions. The Ger-
man Navy's Tornado IDS aircraft and the German Army's helicopters
and drone purchases are found in this category. Similarly, all SAMs,
including those purchased for the air force and navy, are found in the
land category.

As Table 8 indicates, most expenditures occur in several categories:
personnel 42.5 perceiit (categories 3, 4, and 23), land equipment 14.7

3 Einzelplan 14 breaks down defense spending into 22 categories. These have
remained mostly unchanged since 1965 and are explored shortly.

4These expenditure amounts are those of the proposed 1989 defense budget.
rThere is no category 9.
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Table 8

THE 1989 DEFENSE BUDGET
(Millions of DM)

Chapter Expenditure Percents Categoryb

1. Central Staff 642 1.2 0
2. General Administration 366 .7 0
3. Active Force Personnel 12,202 22.9 P

4. Civilian personnel 7,580 14.2 P
5. Training, education 364 .7 0
6. Religious affairs 52 .1 0
7. Protection of Rir-hts 7 0 0
8. Public Health 588 1.1 0

10. Food 668 1.3 0
11. Clothing 620 1.2 0
12. Construction 5,170 9.7 I
13. Engineering 108 .2 I
14. Communications 1,941 3.6 1
15. Land Equipment 7,843 14.7 I
16. NBC Protection 107 .2 I
17. Quart master 778 1.5 0
18. Ships 1,892 3.6 I
19. Aircraft 3,879 7.3 I
20. R&D 3,040 5.7 1
21. Procurement office 1,195 2.2 0
22. NATO membership 1,386 2.6 0
23. Social security 2,861 5.4 P

Total 53,300 100

aSome numbers are rounded.
bO-operations, P-personnel, I-investment.

percent (category 15), air equipment 7.3 percent (category 19), sea
equipment 3.6 percent (category 18), and military research and
development (R&D) 5.7 percent (category 20).6 These constitute 73.8
percent of total expenditures and will be the focus of the budgetary
model.

6 Building construction and maintenance also constitute a large share of total expendi-
tures, although this will not be examined closely in the model. Maintenance constitutes
a majority of this expenditure.
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OPERATIONS AND ADMINISTRATIVE EXPENDITURES

This section examines 11 operations and administration categories
in the German defense budget. Many of these are very minor expendi-
tures. Together, they account for about one-fourth of all German
defense budget expenditures.

Central staff, general authority and administration, and technology
and procurement office represent most administrative expenditures.
Their share of total defense spending since 1965 has remained fairly
constant.7 Recent expenditure data place this between 4 and 5 percent.
The budgetary model assumes this continued constant spending as a
share of total defense spending, estimating expenditures at the
1976-1989 average of 4.6 percent. Future central staff, general author-
ity and administration, and technology and procurement office expen-
ditures are estimated at 1.34 percent, 1.03 percent, and 2.25 percent,
respectively.

Foodstuffs and clothing have also accounted for a sizable amount of
total defense spending since 1965. However, these amounts appear
constant in real spending terms rather than as a share of total defense
spending. The average foodstuffs expenditure in the 1965-1975 period
was DM 700 million; that in the 1975-1989 period will be near DM 670
million. Average clothing expenditure increased slightly from just
under to slightly more than DM 500 million. Future spending on these
items is estimated at DM 1,180 million (DM 670 million for foodstuffs
and DM 510 million for clothing).

Several minor operations expenditure categories also appear related
to aggregate defense spending. Some of these constitute less than .1
percent of total spending;, however, in the aggregate, these constitute
about 3 percent of defense spending. The share of defense spending
that includes religious affairs, protection of rights, health services, and
quartermaster expenditures has increased since the mid-1960s. The
average share from 1965-1975 was 2.6 percent; this increased to 3.1
percent from 1976-1989. The greatest increase occurred in quarter-
master expenditures, which increased at an annual average rate of 1.7
percent. The future miscellaneous operations and administrative

7Several changes in these expenditure categories since 1965 have led to minor data
adjustments, and this figure reflects these adjustments. For example, the MoD
transferred some expenditure authority from general authority to nondefense categories
after 1972, resulting i-a large decrease in expenditures. Accordingly, the figure esti-
mates general authority share of defense spending from 1965-1972. A one-time person-
nel appropriation to the Bundesministerium accounted for the sharp peak in 1974. A
one-time payment to the United States in 1967 also greatly inflated this category's 1967
expenditure share. This has also been removed to preserve consistency. Finally, NATO
membership expenditures, listed under general authority from 1965 to 1969, have been
removed to preserve consistency. NATO membership expenditure is described below.
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expenditure share is estimated at the 1976-1989 average of 3.1 per-
cent.8

Education has become an increasingly costly but minor category.
Education expenditure share of defense spending since 1965 has
increased from less than .2 percent in 1965 to almost .7 percent in
1989. The average annual increase in education's expenditure share of
total spending is more than 7 percent. A continued increase in educa-
tion expenditures is projected to 2005, although at one-half the rate of
increase since 1965. This results in a defense budget share of 1.2 per-
cent in 2005.

Finally, Germany spends a nonnegligible portion of its defense
budget on membership in NATO. This includes NATO infrastructure,
collaborative weapons programs, and administrative expenditures.
(NATO membership expenditure before 1969 is found in the general
authority and administration category.)

NATO membership expenditure share has increased considerably
since 1969 from just over 1 percent to nearly 4 percent. The average
expenditure share from 1965-1975 was less than 1 percent; this has
increased to 2.2 percent in the 1980s. Much of this increase in the
early 1980s resulted from German participation in the NATO AWACS
program. However, some of this increase has resulted from participa-
tion in such collaborative weapons projects as Tornado, Hawk, and
EFA; a majority of the increases are apparently in infrastructure costs.
Continued NATO membership expenditure share is estimated at 2 per-
cent, reflecting recent expenditure levels adjusted for AWACS produc-
tion expenditure.

PERSONNEL EXPENDITURES

Three expenditure categories will be examined: active forces, civil-
ian, and social security. Expenditures for retired service personnel are
included in Einzelplan 33 and are not examined.

Review of Active Force Structure

The German military has maintained at least 495,000 peacetime
active duty or active duty equivalent personnel since 1975. A majority
of them are active f6rce soldiers, although many are reservists on
active duty.9 Table 9 lists the number of current active personnel in
the army, air force, and navy.

8 lndividual budget shares are religious affairs, .1 percent; protection of rights, .02 per-
cent. public health. 1.05 percent; and quartermaster, 1.91 percent.

9Reservist categories are discussed in greater detail below.
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Table 9

CURRENT ACTIVE PERSONNEL

BY SERVICEO

No.

Service (000)

Army 347
Reserve duty training 7
Conscripts 175
Temporary careerists 131
Careerists 34

Air Force 110
Conscripts 36
Temporary careerists 54
Careerists 21

Navy 38
Conscripts 10
Temporary careerists 19
Careerists 9

Total 495
Conscripts 220
Careerists 268
Reserve duty training 7

aSome numbers are rounded.

Table 9 indicates four active force categories. Temporary careerists
and careerists are combined in the following analysis. A fifth category,
Standby Readiness component, will be introduced in the new military
structure.

Careerist volunteers enter the German military for a period of up to
20 years and constitute about one-half of all active force personnel.' °

Many careerists, of course, may remain beyond their 20 year commit-
ment. Most, however, enter as temporary careerists, as Table 9 indi-
cates. A temporary careerist fulfils at least a two year obligation,
although many become professional soldiers. About one-fourth of all
careerists are currently professional soldiers. All careerists are subject

to Standby Readiness component, a 12-month ready reserve obligation
directly following their active duty. I I

Most enter as tpmporarv careerists and later become prolessional soldiers. The
number of professional soldiers should increase in the new structure. Hubatshek, 1988.

'ln the future, the Standby Readiness component will be expanded to include key
personnel on-call for a 12 ye-jr period.
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About one-half of Germany's peacetime active force requirement is
filled by conscripts. Since 1956, all German males between the ages of
18 and 27 have been subject to military or civil service. 12 Tentative
approval had been given to allow women to volunteer for some non-
combat roles, but it has now been rescinded. 13 The term of service
since 1956 has varied between 12 and 18 months, and it now stands at
15 months. Plans to increase this to 18 months have been postponed
until at least 1992. Conscripts must also serve or be available for ser-
vice following their service period. All careerists are subject to service
in the Standby Readiness component immediately following active
duty. The importance of this ready reserve is expected to increase in
the new military structure, although the cost implications of this are
uncertain.14 All conscripts must also serve a period of reserve duty fol-
lowing the Standby Readiness component.1 5  The total obligation
ranges from 9 months for enlisted personnel and 18 months for offi-
cers. All conscripts are eligible for service until age 45 in peacetime
and age 60 in war.

Reservists soldiers play a key role in Germany's defense effort. This
is expected to increase in importance in war and crisis situations.
Currently, the Bundeswehr relies on more than 2.4 million available
reservists to fill 900,000 positions during mobilization. 16 The reservist
to requirement ratio is expected to fall from this approximate 3:1 ratio
to about 1.3:1 in the 1990s, as the total number of available reservists
falls to about 1.3 million and the reservist requirements increase to 1
million. In crisis and war, this reserve potential will permit the
number of available military personnel to increase to 1.42 million. 17

However, substantial problems remain. Qualitatively, this lowered
reservist to requirement ratio will make it increasingly difficult to
maintain necessary skills. Quantitatively, the Bundeswehr must suc-
cessfully mobilize virtually its entire reservist forces.

12Residents of Berlin are exempt. Consideration had been given to increasing this age
range to 18-32 years. Jane's Defence Weekly, 1987a.

13Women currently may only serve in the medical corps. This tentative approval
would have limited the number of women to 20,000. Tuohy, 1987; The NATO Report,
1988.

14No information is available on reservist versus careerist expenditures and thus no
assessment of the future effects of increased reserves is possible.

'5Reserves will spend up to 12 days annually on reserve duty training. Ministry of
Defense, 1988; and Der Mittler-Brief, 1987. The previous requirement was 4-5 days
annually.

l6lbid, p. 6; and Ministry of Defense, 1988.
17The breakdown is: 456,000 active soldiers, 773,000 ready and active reservists,

90,000 Wartime Host Nation Support, and 77,000 reservists for sustainability. Ministry
of Defense, 1988. p. 3; and Der Mittler-Brief, 1987, p. 3.
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Peacetime Active Force Requirements

The German Ministry of Defense has published a detailed descrip-
tion of personnel requirements in the Bundeswehr 2000. Table 10
illustrates current and projected active service categories. Bundeswehr
2000 projections represent personnel goals.

Reserve duty training and Standby Readiness component will
increase from 7,000 to 39,000 in the Bundeswehr 2000. The number of
careerists and conscripts will fall correspondingly. The service person-
nel breakdown is estimated as follows: army 351,000 (increase of
4,000), air force 107,000 (decrease of 2,900), and navy 38,100 (decrease
of 600).18 These personnel strengths include reserve duty training and
Standby Readiness component personnel. 19

Budgetary Model Estimates for Active Force Requirements

The budgetary model estimates expenditures for careerists and con-
scripts requirements. It does not estimate reserve duty personnel

Table 10

ACTIVE FORCE PERSONNEL: CURRENT AND

BUNDESWEHR 2000 REQUIREMENTS
(Thousands)

Category Current BW 2000

Careerists 268 250
Conscripts 220 206
Reserve duty training 7 15
Standby Readiness component 0 24

Total 495 495

1SSome numbers are rounded. Estimated from Presse- und Informationsamt der Bun-
desregierung, 1988c, pp. 7-10. Future personnel estimates represent those in the mid-
1990s under Bundeswehr 2000. In the near term, the number of personnel (thousands)
in each category is projected as follows:

Catasry 1990 1991 1992

Careerists 268 262 259
Conscripts 215 213 211
Active duty reservists 7 9.8 10.85
Ready reserve careerists 5 10.2 14.15

19 Army total includes 26,000 reserve duty training and Standby Readiness com-
ponent; the air force and navy 9,000 and 4,000, respectively.
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expenditures. Instead, it assumes that expenditures for both reservist
categories (reserve duty training and Standby Readiness component)
are included in past careerist and conscript expenditures. Thus, the
model may understate additional wage premiums necessary to achieve
Bundeswehr personnel reservist goals.20

Careerist Personnel Estimates

Future salaries of military careerist personnel are a function of
several factors, including the unemployment rate, real wage increases
in the civilian sector, and perhaps some less quantifiable measures,
such as levels of patriotism. Economic analyses have also demon-
strated the effects of cohort size on relative wages.21 Wages in small
population cohorts relative to average wages will increase; conversely,
the wages of large cohorts will decrease relative to average wages.22

This relative wage effect may have a considerable influence on
careerist wages. For example, although precise data describing military
personnel careerist recruits are unavailable, many careerists are proba-
bly recruited from the 18-23 year old cohort, which will decline precipi-
tously in the 1990s. The wages paid to careerist recruits may increase
at a more rapid rate than those in the average working population. 23

The cohort will increase slightly from 1995 to 2005, although it will not
return to 1990 levels. Thus, the declining cohort will probably lead to
increases in the relative wages of all young men, including those in the
military.

This declining cohort is assumed to increase the relative wages of
careerist recruits in the 1990s and early 2000s. The share of careerists
affected by this wage effect is assumed to be 50 percent in 1995, 100
percent in 2000, and 50 percent in 2005, based on two principal

2This assumption is necessary since reserve expenditures are not included in avail-
able historical expenditure data. Premiums beyond current base salaries are expected
since past careerists were not subject to additional service time planned in the Bun-
deswehr 2000. Additional conscript reservist compensation may also be necessary or
approved by the Bundestag. Ministry of Defense, 1982, p. 7. For a general discussion of
reservist expenditures, see Wehrtechnik, 1988i, pp. 46-48. Reserve duty training expen-
diture per soldier is estimated at twice the cost of conscript expenditure. Flume, 1988b,
p. 9 .

21Smith and Welch, 198L- and Welch, 1979.
2The disparity between different sized cohorts appears to decrease as years of work

experience increases.
23The continued migration o' voung workers from the East and the unification of

Germany could mitigate or perhaps eliminate these increases if personnel requirements
do not increase.
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assumptions. First, a ten year average term of service is assumed.24

By 1995, 50 percent of current active personnel will have been replaced
by new recruits from affected cohorts. Similarly, all current active per-
sonnel will have been replaced by new recruits by the year 2000.
Second, in the long term, it is assumed the German economy substi-
tutes away from young workers, thereby lessening their wages and the
demand for them. Consequently, the number of youths affected by
relative wage increases is assumed to fall after the year 2000.25 The
magnitude of this relative wage increase is estimated at .3 percent and
is based on previous RAND research.2 s

This declining supply of potential careerists will probably lead to a
second cohort-related wage increase. As the male cohort declines, the
Bundeswehr must attract a substantially higher percentage of the
working male population. For example, the Bundeswehr's annual
recruiting requirement in this cohort will increase by roughly 45 per-
cent between 1990 and 1995.27 This cohort effect represents an addi-
tional wage premium the Bundeswehr must pay to increase its recruit-
ing share ia the 18-23 year old male cohort.28 Cohort effect elasticities
of .2 for enlisted personnel and .4 for officers are assumed.29 In other
words, for each percentage decrease in the youth cohort and in the
absence of reductions in the number of required accessions, enlisted
personnel wages are expected to increase .2 and officer wages .4 per-
cent. The number of service personnel affected is assumed to increase
from 50 percent of personnel in 1995 to 100 percent in 2000, and then
to decrease to 50 percent in 2005.

24This is comparable to estimated average terms of service in other NATO countries,

including the United States.
26The year in which the demand for youth labor declines has been set somewhat arbi-

trarily. In addition to a decreased demand after the year 2000, the relative wage effect is
expected to dampen somewhat over time and to effectively decrease the number of per-
sonnel affected by relative wage increases. The relative wages of older careerists may fall
as those of new careerists increase and thus may have a balancing effect on expenditures.

2Tan and Ward, 1985. Although this study forecast male youth wages in the United
States, the model assumes that wage effects will be comparable in Germany and other
European countries. 1990 is used as a baseline measure of the number of male youths.
The model assumes a wage elasticity of .3. In other words, for each percentage drop in
the cohort size, relative wages of youths increase .3 percent.

27Currently, the Bundeswehr's annual careerist requirement is probably about 25,000
based on a careerist's average length of stay of 10 years and an annual force of 250,000
careerists.

2sThe magnitude of this cohort effect is based on Tan and Ward's research. This
assumes a wage elasticity of .5. Thus, in 1995, the cohort effect is Acohort x wage share
x elasticity - .4 x .5 x .5 - .1 or 10 percent.

2aThe magnitude of this cohort effect is based on Tan and Ward's research. The
cohort effect is slightly overstated in the low personnel expenditure scenario since a
reduction in requirements reduces recruiting share. It is also slightly understated in the
high expenditure scenario for the same reason.
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In addition to these cohort-related increases, the MoD must con-
tinue to offer wages comparable to those in the civilian sector or face
both an exodus from current active force personnel and a decline in the
number of recruits. 30 Historical earnings data provide one estimate of
the future earnings of active military personnel. For example, since
1965, active force careerist earnings have increased at an annual rate of
2.5 percent, although this has fallen to 1.4 percent since 1976. The
model assumes that the MoD must in the future maintain pay compar-
ability to remain competitive with the private sector. Future civilian
and military wage increases resulting from general economic condi-
tions, based on economic growth projection and work force composi-
tion, are estimated at 2.5 percent per year.31 The estimated magnitude
of increases due to relative wage and cohort effects and general
economic conditions is illustrated in Fig. 6. Increases shown are rela-
tive to 1990 careerist expenditures. The wage and cohort effects shown
here may be mitigated by the effects of net immigration, European
economic integration, and especially a move to draft women.

Projected expenditures for the careerist requirement are shown in
Table 11 in three scenarios. In a low expenditure scenario, the MoD is
assumed to pay no relative wage increase or any additional wage prem-
ium to attract a higher percentage of the youth cohort. In a high
expenditure scenario, the MoD is assumed to pay the relative wage and
cohort premium increases shown here. The middle case scenario is an
average of these two. In all three scenarios, the MoD is assumed to
pay increased wages because of general economic conditions.

These figures do not consider future qualitative careerist require-
ments, and this may understate future expenditures. For example, the
Bundeswehr plans to increase the number of officers per tank battalion
to compensate for the decrease in readiness and the increased reliance
on reserve forces. 32 This increase will almost certainly be attainable
only with the introduction of higher wages.

Conscript Personnel Estimates

Expenditures for conscripts are naturally much lower than those for
careerists. For example, in 1989, the Bundeswehr expects conscript
salaries to total just over DM 1.1 billion. Furthermore, it plans a

"The Bundestag recenity offered higher reenlistment bonuses to reduce the outflow
of careerist officers. The NATO Report, 1988.

3 1This is conservative if the FRG's GDP grows at 3 percent per year as some have
suggested.

32 A German tank battalion has 16 officers. This compares with 25 in East Germany

and 43 in the U.K. Wehrtechnik, 1988i, pp. 46-48.



62

C-C,

c 00
00

CC

aci

75

C)~ 0 C

C) c'J w I-C

0,9J~



63

Table 11

MODEL PREDICTION OF CAREERIST
PERSONNEL EXPENDITURES

(Millions of DM 1987)

Expenditure Cohort/Relative Expenditures,

Scenario Wage Effects 1990-2005

High Maximum 225,616
Middle Modest 209,788
Low None 193,802

reduction in the number of conscripts from 222,000 to 206,000 in the
Bundeswehr 2000. This represents a fall of 7 percent, which contrasts
sharply with the relative fall in the available conscript pool. 33

Under current draft laws, the declining draft-age cohort will result
in a shortfall of up to 100,000 conscripts in the 1990s.3 The Bun-
deswehr annual requirement is 225,000. (The Bundeswehr and other
national organi7ations, such as the border patrol, police, etc., have a
requirement of 250,000 annually.)' MoD planners have several ways
to lessen the severity of this demographic trough. 36 First, they may
extend the period of service to 18 months beginning in 1992. Second,
they have deferred the drafting of many eligible Lales until they have
reached the end of their eligibility. Thus, the demographic trough has
been lessened by taking advantage of the excess supply just preceding
this trough. (This will mitigatn the shortfall in the near term, but not
after about 1997.) Third, they have decreased medical standards and
removed the marriage exemption.37 (This will prove to be more costly
since married conscripts receive a higher salary than unmarried con-
scripts.) MoD planners have also established new regulations, which

3The decrease in the 19-year-old male cohort between 1988 and 1994 is nearly 50
percent.

3"Preste- und Informationsamt der Bundesregierung, 1988b, p. 5.
35Der Mittler-Brief, 1987, p. 2. The Bundeswehr's requirement is estimated at

225,000. Presse- und Informationsamt der Bundesregierung, 1988b, p. 5.
36The solutions were originally outlined by the Commission on Long-term German

Military Planning in 1981, Press- und Informationsamt der Bundesregierung, 1988b, p.
5. Although tentative approval had been given to allow up to 20,000 women to volunteer
for some noncombat roles, it has now been rescinded. Tuohy, 1987, p. 1; The NATO
Report, 1988.

3 7Army Gazette, 1987.
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will probably reduce the number of conscientious objectors.38 Figure 7
illustrates the number of conscript solders under these MoD plans.

The number of conscripts in all national services cannot be met
under current policies. In the future, that number can probably be met
only if the Bundeswehr adopts an 18-month term of service and is suc-
cessful in its efforts to limit conscientious objectors and medical
exemptions, and to increase the conscription of married males.39

The average compensation paid to full-time conscripts in 1989 was
about DM 5,100. This represents about one-fourth of average wages
paid to careerists. Wage payments to conscripts have also increased at
a much slower p0 ce than payments to careerists. From 1965 to 1989,
for example, conscript wages increased at about 1 percent per year.

Conscript expenditures are estimated in three scenarios. In a low-
expenditure scenario, estimated future conscript wage increases are
assumed to increase at 1 percent per year. No additional costs result-
ing from the potential conscription of a higher number of married
males are assumed. In the high-expenditure scenario, unmarried con-
script wages are assumed to increase at an annual rate of 2.5 percent,
reflecting expected real wage increases. This scenario also assumes a
10 percent increase in married conscripts and a married conscript wage
20 percent greater than that for single males. The middle case aver-
ages these high- and low-expenditure scenarios. The results are listed
in Table 12.

Social Security Expenditures

Finally, social security expenditures for peacetime active force sol-
diers are estimated based on historical increases. The low-expenditure
scenario assumes no real increases per active soldier. This parallels
observed social security expenditures since 1976. The high-expenditure
case assumes annual real increases of 2.3 percent, reflecting expected
real earnings increases comparable to expected wage increases that are
due to general economic conditions. The middle case averages the
high- and low-expenditure scenarios.

Social security expenditures are projected to fall between DM 2700
and DM 3700 million from 1990 to 2005. None of these scenarios

lsGreater incentives to choose military rather than alternative service have also been
installed. For example, mel who choose civilian service will now be required to serve 20
months. Under old laws, this service period was , months. About 60,000 annually in a
pool of 250,000 draftees refuse entrance into the miitary as conscientious objectors. Not
all are granted conscientious objector status. Presse- und Informationsamt der Bun-
deeregierung, 1988b, pp. 7, 16.

39it would be technically possible to meet conscript goals without the 18-month ser-
vice period, although this would require the drafting of almost all eligible males, regard-
less of their physical or mental attributes.
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Table 12

MODEL PREDICTION OF CONSCRIPT
PERSONNEL EXPENDITURES

(Millions of DM 1987)

Wage Increase in
Expenditure Increase Married Conscripts Expenditures,

Scenario (percent) (percent) 1990-2005

High 2.5 10 22,355
Middle 1.75 5 21,002
Low 1 0 19,649

reflects potential changes in the German social security system, which
might change this estimate considerably.

Civilian Force Requirements

The number of civilian personnel in the MoD and associated organi-
zations in Germany has remained essentially constant since 1965.
Currently, the number of civilian personael totals 169,000. This is
only slightly less than several years in the mid-1970s, when 176,000
civilian personnel were employed. A fitted regression line to the
number of civilian personnel from 1965 to 1989 shows an average
annual .1 percent decline.

Substantial restructuring within the MoD may lessen the require-
ment for civilian personnel in the future; however, recent data indicate
a continuation of about 169,000. In a low-expenditure civilian person-
nel scenario, the number of civilian personnel within the MoD from
1990 to 2005 may fall at a rate of perhaps 1 percent per year, resulting
in an eventual 16 percent decrease in personnel. In a high-expenditure
scenario, the number of personnel is expected to remain at 169,000. A
middle-case scenario estimates a continued .1 percent decline in per-
sonnel requirements similar to what occurred from 1965 to 1989.

Historical data indicate that real civilian wages have increased at a
faster rate than GDP growth, averaging 2.4 percent since 1965. 40 How-
ever, annual growth rates since 1976 have been slower, averaging only
about 1 percent. Three wage-growth scenarios are estimated a low-
expenditure scenario of 1 percent per year, a high-expenditure case at
2.5 percent per year based on expected increases in per capita GDP,

'0This is based on salaries and does not include other minor expenditures found in
Einzelplan 14, Chapter 4.
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and a middle case at 2 percent per year. These estimated cost
scenarios, based on changes in the number of civilian personnel and
estimated wage increases, are highlighted in Table 13.

INVESTMENT EXPENDITURES

The investment category today accounts for s. "Ay more than 30
percent of all defense expenditures in Einzelplan 14. This section
examines minor and major investment categories, including major
equipment production expenditures. Minor investment categories
include: construction and office maintenance; engineering, Nuclear,
Biological, and Chemical (NBC) protection equipment; and communi-
cations. Major investment categories include land production, sea pro-
duction, air production, and R&D.

Minor Investment Categories

Construction and office maintenance, engineering, NBC, and com-
munications equipment account for 14.5 percent of all defense spending
in the 1989 defense budget. Construction and office maintenance
spending, with current expenditures of more than DM 5 billion, dom-
inates these other minor categories.

Construction and office maintenance expenditures include general
management and construction of military facilities, security services,
reimbursement to German states for the use of facilities, and other
minor expenditures. Administrative functions, including building
maintenance, constitute approximately 70 percent of construction
expenditures.

This type of expenditure has remained virtually constant in DM
1987 since 1970, averaging about DM 5.5 billion. From 1965 to 1969,

Table 13

MODEL ESTIMATION OF CIVILIAN
PERSONNEL EXPENDITURES

(Millions of DM 1987)

Change in Wage
Expenditure Number Increase Expenditures,

Scenario (percent) (percent) 1990-2005

High 0 2.5 149,859
Middle -1.5 2 143,806
Low -16 1 122,170
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expenditures were slightly higher, possibly because of greater infra-
structure projects. Future expenditures are estimated at the 1976-1989
level of DM 5.46 billion.

Engineering expenditures are a fairly minor part of the aggregate
defense budget, representing just more than .2 percent of aggregate
defense spending. This category includes both maintenance and pro-
curement of engineering equipment, although maintenance expendi-
tures dominate this category, averaging almost two-thirds of the total.

These expenditures have declined since 1965. For example, from
1965-1975 they averaged DM 177 million; this has fallen to an average
of DM 122 million since 1976. It is unlikely that this decline will con-
tinue because the army plans to increase its emphasis on mine warfare
and blockade operations. Accordingly, annual expenditures of DM 150
million are estimated, greater than levels since 1980 but less than those
since 1965.

Communications expenditures include rental, maintenance, and pro-
duction of communications equipment. In 1989, nearly 80 percent of
expenditures was on the production of new equipment.

Communications expenditures have averaged just over DM 1.5 bil-
lion since 1965. Average expenditures since 1975 have been slightly
higher than those between 1965 and 1975. Continued annual expendi-
tures of DM 1.53 billion are assumed to 2005, representing the average
since 1965.

NBC procurement remains a minor expenditure in the aggregate
defense budget. In 1989, for example, expenditures were just slightly
more than DM 100 million, less than .2 percent of aggregate defense
spending.

NBC material expenditures experienced a sharp decline in the early
to mid-1970s, perhaps from U.S.-Soviet nuclear arms control successes
and continued expectations of detente. Since 1975, there has been a
steep average annual increase of nearly 5 percent, sharply contrasting
the average annual 7 percent decrease from 1965 to 1975. NBC expen-
ditures are estimated at the post-1975 average of DM 93 million.

Major Investment Categories

Figure 8 outlines major equipment production items associated with
various expenditure categories. This section examines these categories,
as well as all research and development expenditures.
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Land Production

Land production includes all land equipment procured by the navy
and air force as well as the army. This category contains several sub-
headings: maintenance, trucks and other heavy transport; armored
vehicles; automobiles; munitions; and other. Land production also con-
tains additional minor operating costs. It has averaged 14.2 percent of
total spending and 52.4 percent of major equipment production (land,
air, and sea) spending since 1965. Figure 9 illustrates the breakdown
of land production in DM 1987.

Trucks, armored vehicles, munitions, and other account for about
two-thirds of land equipment expenditure. Maintenance expenditures
constitute a majority of the remaining one-third. Truck expenditures
in 1989 totaled more than DM 500 million. This includes expenditures
for large troop truck transports and supply transport vehicles, but does
not include expenditures for smaller transport vehicles and passenger
automobiles.

Historical data demonstrate the cyclical nature of truck expenditures
as a share of land production. Expenditure share peaked in 1970, 1979,
and 1986, probably representing the introduction of new or additional
transport vehicles. The average expenditure share in 1967-1972 is 9.0
percent; it falls slightly to 8.7 percent from 1973 to 1982, but increases
to 10.2 percent from 1983 to 1989. The average expenditure share
from 1983 to about 1991 will almost certainly decrease as expenditures
decrease. Transport vehicle expenditure share is estimated at 9.7 per-
cent until 2005, representing the average expenditure share from 1973
to 1989. 41

Land maintenance includes maintenance of most army systems but
also land-based air force and navy equipment. Expenditures in 1989
totaled DM 1.8 billion.

Maintenance expenditures, following fluctuations in the 1960s and
early 1970s, have remained fairly constant in real terms since 1972.
From 1965 to 1971, annual expenditures averaged just under DM 1.8
billion; this average climbed only several tens of millions after 1971.
Land equipment maintenance expenditure is estimated at DM 1.82 bil-
lion, representing the historical average since 1965.

Limited miscellaneous operations expenditures are included within
the land production category. These are expected to reach slightly
more than DM 100 -million in 1989 and include depot operations and
security, supply maintenance, and transport costs. 42

4 1965-1972 is excluded since 1965 may have a' o been a peak expenditure year.
Inclusion of this time period might overstate expenditure share.

42This excludes apparent one-time operations expenditures in 1965 and 1966.
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Miscellaneous land operation expenditures have remained constant
at slightly more than DM 100 million. From 1965 to 1975, the average
annual expenditure was DM 110 million; it has remained at this level
since 1976. Annual miscellaneous land equipment operations expendi-
ture is estimated at DM 110 million.

The budgetary model also estimates future expenditure on automo-
biles. These data are limited to 1987-1989, but they lie in the DM 50
to DM 60 million (in DM 1987) range. Future automobile expenditures
are estimated at 1989 levels of approximately DM 60 million.

Minor munitions expenditures estimations require two steps. First,
aggregate munitions (practice ammunition, minor munitions, aircraft
munitions,43 artillery, and anti-tank munitions) share of land produc-
tion is estimated at its historical average of 25.8 percent. Second,
minor munitions expenditures (practice and other munitions not
accounted for in Sec. II) are estimated at 65 percent of aggregate muni-
tions based on practice and other munitions shares of 40 and 25 per-
cent, respectively." In short, 65 percent of the munitions category is
designated for minor munitions; the remainder is designated for major
equipment outlined earlier, including artillery, SAM systems, and anti-
tank munitions.45

In summary, the model estimates expenditures for land mainte-
nance, trucks and troop transport, autos, and training and minor muni-
tion procurement. The land residual estimates resources for the pro-
duction of all armored vehicles, munitions (except minor equipment
and training ammunition), artillery, and surface-to-air missile air
defense systems.

Sea Production

Sea production constitutes a minor yet important part of the Ger-
man defense budget. This category has averaged 3 percent of total
spending and 11.2 percent of major equipment production since 1965.
It includes three major categories: procurement of ships, boats, and
other sea vessels; maintenance; and miscellaneous operating expenses.
Figure 10 illustrates the historical division among these three
categories.

Miscellaneous operating expenses include ship charter costs, port
operating expenses, and other minor expenditures including accident

431t is unclear whether aircraft munitions should be included in this or the air produc-

tion category. To avoid any possible double-counting, I have assumed that the model
accounts for aircraft munitions in this category, which may slightly understate projected
shortfalls.

"Wehrdienst, 1988a, p. 1.

4'51t excludes anti-tank platforms.



73

11
CC

co~

0.00

C 0M

c a~

00
ca.

c C-

CV)

(0
(D
(0

ID

o o 0 0 0 0 0D

oD w w0 IT 0 0 N

L96L VYG 10 SU0!IjII!



74

prevention. Typically, these total only about DM 13 million annually;
the budget model accordingly estimates minor sea operating expendi-
ture at this historical average.

Maintenance expenditures constitute a large share of total sea pro-
curement expenditures. Maintenance has consistently been more than
30 percent of sea procurement since 1968. These expenditures reached
a high point of nearly 50 percent in 1977 but have since declined to
historical averages. The average from 1965 to 1975 was 30.8 percent;
this has increased to 38.9 percent since 1976. The high average ages of
German Navy vessels probably account for this increase in relative
maintenance costs. Maintenance expenditure share is estimated at the
post-1976 average of 38.9 percent.4 6

Air Production

This category includes aircraft, missiles, and drones purchased on
behalf of all military services. It has averaged 9.9 percent of defense
spending and 36.4 percent of major equipment production since 1965.
Its three major categories are miscellaneous operating expenditures,
procurement, and maintenance. It has historically often contained
specific line-item expenditures for the production of major aircraft sys-
tems, most recently Tornado and Alphajet. Figure 11 illustrates the
breakdown of air production expenditures since 1965.

Miscellaneous operating expenditures constitute only a small frac-
tion of this category's total expenditures, including aircraft charter
costs; payments for the use of civilian airfields, transport and depot
expenditures; and other.

Miscellaneous air operating expenses as a share of air procurement
have increased considerably since 1980. However, this increase has
resulted primarily from an overall decrease in air procurement expendi-
tures rather than a marked increase in operation costs. The model
estimates air operating expenditures at 1 percent of air procurement,
approximately the historical average from 1965 to 1980.

Air maintenance expenditures constitute a considerable share of air
procurement expenditures and have ranged from DM 1.5 to DM 2 bil-
lion since 1965. The average from 1965 to 1975 was DM 1.8 billion,
and it has fallen considerably to DM 1.5 billion since 1976. Recent
data indicate an expected increase to DM 1.6 billion. Air maintenance
expen1 :itures are estimated at DM 1.62 billion to 2005, considerably

'6Most observers expect continued increases in maintenance expenditures. See
Flume, 1988b, p. 9.
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lower expenditure than historical averages, although slightly above that
since 1976. 47

The residual estimates resources available for the production of all
fixed- and rotary-wing aircraft, drones, and missiles.4 8

R&D

R&D typically constitutes about 5 percent of total defense spending,
about DM 3 billion in 1989. R&D contains several categories: basic
research, military development, and miscellaneous expenditure
categories, including operations. A majority of expenditure falls under
military development. This category also typically contains line-item
development expenditures for major fighter aircraft. For example, it
currently lists development expenditures for Tornado and EFA.

R&D expenditures have been fairly constant in real terms since
1965.49 The average from 1965 to 1975 was nearly DM 2.3 billion,

while the average since 1976 was only slightly more. A substantial por-
tion of the total falls under basic research and operations. For exam-
ple, in 1989, basic research and operations totalled nearly DM 500 mil-
lion, about 16 percent of the R&D budget and close to the historical
average of 16.8 percent. Aggregate R&D expenditure is estimated at its
historical average of DM 2.27 billion.

SUMMARY OF MODEL ESTIMATES AND RESOURCES
IN THE MIDDLE-CASE SCENARIO

Table 14 summarizes the budget model and provides estimated
resources in the middle-case scenario.

The land residual estimates resources available for the production of
tanks, AFV/APVs, anti-tank platforms, artillery, anti-tank weapons,
and air defense equipment. The sea residual estimates resources

471t is uncommon for maintenance expenditure to continually decrease, according to
dats from other nations. In fact, some evidence points toward higher, if not constant,
maintenance share of procurement expenditures. See Nation, forthcoming, Sec. IV.

18It excludes resources for aircraft munitions. These are found in the land equipment
munitions category.

49R&D expenditure data illustrate major fighter aircraft development expenditures
since 1965, including expenditures for the F-104, Tornado, and EFA. Aircraft
development's average siare of total R&D has fallen slightly since the mid-1970s,
although its historical share of R&D is about 24 percent. Germany's nonfighter aircraft
development budget will be squeezed by EFA development costs unless they remain at
current estimated levels or aggregate development funding is greatly increased. For
example, EFA development costs of DM 6 billion spread over 15 years (DM 400 million
per year) would barely fit within the budget. It seems unlikely that EFA development
costs will remain at this level given estimated Tornado development costs to date of DM
7.6 billion (in DM 1987).
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available for the production of all ships, including submarines and
major and minor combat vessels. The air residual estimates resources
available for the production of all fixed- and rotary-wing army, air
force, and navy aircraft, drones, and missiles. Together, these
represent total major equipment production resources.

Table 14

DEFENSE BUDGET MODEL CATEGORIES, DEFINITIONS,

AND MIDDLE-CASE VALUES
(Millions of DM 1987)"

Middle case,

Variable Definition Derivation 1990-2005

B Defense budget Exogenous 845,370

Of Fixed operationab Exogenous 18,880
Ov  Variable operationsc .106 x B 89,775

Ea Active personnel Exogenous 230,655
Ec Civilian personnel Exogenous 143,805
S Social security Exogenous 48,455

R Research and development Exogenous 36,320
M Minor production Exogenous 115,730

P Major production B-OrOv-E,-E, 161,750
-R-S-M

L Land production .524 x P 84,755
Lf Fixed land production Exogenous 31,840
Lv  Variable land production .265 x L 22,435
Lr  Land residual L-LfL v  30,480

S Ship production .112 x P 18,115
Sf Fixed ship production Exogenous 210
Sv  Variable ship production .389 x S 7,045
Sr Sea residual S-S 10,860

A Air production .364 x P 58,875
Af Fixed air production Exogenous 25,920
Av  Variable air production .01 x A 590
A, Air residual A-ArA v  32,365

M Major equipment residual Lr+Sr+A r  73,710

'Some numbers are rounded.

bIncludes food-and clothing.

Clncludes central staff, general administration, training and edu-

cation, religious affairs, protection of rights, public health, quarter-
master, procurement office, and NATO membership.



V. RESOURCES, REQUIREMENTS, AND
CONVENTIONAL FORCE REDUCTIONS

CONVENTIONAL FORCE REDUCTIONS

An agreement reducing conventional forces in Europe appears prob-
able in the next several years.' NATO and Warsaw Pact negotiators at
the CFE discussions in Vienna have agreed in principle to first-stage
reductions involving main battle tanks, armored troop carriers, and
artillery. Warsaw Pact force reductions would be about 50 percent,
while NATO-wide reductions would be about 10 percent. Negotiators
have similarly agreed to sub-limits on equipment in specific geographic
areas and to limits on the absolute size of national forces in Europe.
National limits, for example, stipulate that no nation could have more
than 30 percent of total equipment (a measure designed to limit Soviet
forces). Soviet equipment could also not exceed the combined equip-
ment of NATO forces on the territories of its allies. Negotiators have
not agreed to, but continue to discuss, 15 percent reductions in the
number of combat aircraft2 and helicopters and to discuss reductions in
active military personnel. These specific agreements correspond
largely to the NATO proposal advanced in March 1989 and to
President Bush's subsequent proposal in May 1989.

The Warsaw Pact has not only largely agreed to the NATO proposal
but has suggested second- and third-stage reductions of greater magni-
tude. Warsaw Pact negotiators have suggested Phase II reductions of
an additional 25 percent in equipment and personnel. In Phase III,
they suggest further reductions and a restructuring to defensive pos-
tures. Warsaw Pact and NATO negotiators have agreed in general
terms to reductions beyond Phase I- -although discussions on Phase II
and III reductions have been informal, further reductions of 50 percent
have apparently been discussed.3 This analysis addresses CFE I reduc-

'Agreements are not inevitable, although the rapid pace of negotiations suggests that
only major unresolved disputes between NATO and the Warsaw Pact (or perhaps
disputes within each alliance) will prevent agreement in the near to medium term.

2The main obstacle to-agreement in this category is the difference in NATO and
Warsaw Pact definitions of combat aircraft. The Warsaw Pact excludes interceptor and
training aircraft from their total. The United States tabled a compromise calling for a
new limit on combat planes ind the establishment of separate limits on air defense inter-
ceptors and training aircraft. Gordon, 1990.

3Dean, 1989, p. 31.
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tions and assumes 10 percent reductions in designated equipment and
personnel.4

CFE, GERMAN REQUIREMENTS, AND RESOURCES

National reductions in equipment and personnel will depend upon
final definitions of armaments (such as the inclusion or exclusion of
equipment in storage and the precise definition of main battle tanks)
and the degree of reduction across participating nations (equal or
unequal reductions across participants); however, CFE I will almost
certainly reduce overall requirements and the costs of West German
modernization as well as West German defense resources, as the per-
ception of the likelihood of war in Europe decreases.

Requirements

The German MoD recently announced a planned restructuring of its
forces in anticipation of successful CFE talks. The MoD has implied,
although not directly stated, that these changes will not occur in the
absence of a CFE agreement. At the same time, it has acknowledged
that its Bundeswehr 2000 goals are overambitious and unrealistic.5

The MoD is attempting to adopt a more flexible planning process
early on should CFE succeed.6 Although the details are limited and
may change considerably following reunification, they do provide suffi-
cient information to draw broad insights into German military struc-
ture and thus modernization requirements following CFE agreement.

West German strategy and structure will change only slightly follow-
ing first-stage CFE agreement. The Bundeswehr emphasizes that its
post-CFE structure does not include abandoning NATO's forward
defense concept or the Bundeswehr's basic missions.7 However, the
post-CFE BundcE.wehr plan also notes that its eventual strategy and
structure depend on the posture of Warsaw Pact forces as determined
by second- or third-stage CFE reductions. In the short term, however,
the Bundeswehr expects that the danger of a short warning attack will
persist. The Bundeswehr has accordingly continued to emphasize its
requirements for increased command and control, intelligence, and
mobility capabilities.

4Fifteen percent for aircraft and helicopters.
5 Foreign Broadcast Information Service, 1989b.
6 Naumann, 1989, p. 32.
7Prese- und Informationsamt der Bundesregierung, 1989, p. 2. Also see Naumann,

1989.
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Equipment requirements should fall modestly under post-CFE plans.
There are no major changes in requirements for the air force, although
it will direct its efforts toward air defense and reconnaissance. Average
reductions of 15 percent may occur in line with current CFE I goals.

The navy should experience slightly larger decreases in moderniza-
tion requirements, although these appear unlikely to be tirectly tied to
CFE agreement. The Bundeswehr intends to maintain "fewer, more
modern" ships, although it declines to specify the number of reduc-
tions.8 Plans include reductions in the number of submarines,
minelayers, MCMVs, and fast attack craft. The Bundeswehr may
reduce its total number of ships by 50 percent, although that amount is
probably exaggerated.9

The greatest changes in modernization plans are expected in the
army, although its basic structure, including the number of corps and
divisions, will remain unchanged. Two of the mechanized divisions will
be capable of only defense and delay operations rather than attack,
defense, and delay operations as planned in the Bundeswehr 2000.0
The army's basic goals of improved technology, mobility, and a greater
reliance on reserves remain. Six brigades will be cut from the Field
Army after CFE I agreement, leaving a total of 35 brigades." (Addi-
tional cuts may occur after 1995 if further arms control efforts are
successful.) The Territorial Army should include the Franco-German
brigade and six home defense brigades, including nine home defense
regiments (skeletonized in peacetime).

Reductions in German modernization requirements in two cases are
assumed. In the first case, CFE I is assumed to reduce army and air
force production requirements 10 percent for main battle tanks,
armored troop carriers, and artillery, and 15 percent for combat air-
craft and helicopters. 12 For example, CFE I would reduce the planned
replacement of Marder 2 APVs from 2,100 to 1,890 and would reduce
Germany's PAH-2 procurement from 212 to 180. Reductions of 30 per-
cent in the navy's procurement of submarines, minelayers, MCMVs,
and fast attack craft are also included. (Corresponding reductions in
minor equipment and other expenditure categories, including person-
nel, are addressed in the next section since these affect major equip-
ment production resources as defined by the residual budget model.)

8Presse- und Informationsamt der Bundesregierung, 1989, pp. 4-5.
9Frankfurter Algemerne Zeitung, 1989d.
10Tbid.
11Presse- und Informationsamt der Bundesregierung, 1989, p. 3.
12These figures represent force ceilings and thus larger reductions are possible, but

not planned.
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In the second case, CFE I reductions of 10 and 15 percent are
applied to all army and air force equipment, respectively, whether it is
included or excluded from CFE negotiations. Fifty percent reductions
in navy submarines, minelayers, MCMVs, and fast attack craft
modernization requirements are also included in this case.

Specific reductions in the production of major equipment under CFE
I are assumed to result in equivalent reductions in expenditures. For
example, a 10 percent reduction in main battle tank requirements is
assumed to lead to a 10 percent reduction in estimated 1990-2005
expenditures on main battle tanks. 3 Estimated German CFE I major
equipment production requirements in the middle-case scenario (i.e.,
including 5 percent annual cost growth to system in-service date) are
shown below. CFE I(A) and CFE I(B) represent the first and second
cases, respectively. As Table 15 indicates, aggregate requirements
decline between 10 and 15 percent.

Resources

Agreement to reduce conventional forces in Europe will probably
lead to decreases in available resources in NATO Europe, including
Germany, as the perception of the likelihood of war in Europe declines.
Germany's aggregate defense spending, fairly constant in real terms
since 1985, may begin to decline in real terms under CFE agreements,

Table 15

MIDDLE-CASE GERMAN REQUIREMENTS
UNDER CFE ASSUMPTIONS

(Millions of DM 1987) a

Service Current CFE I(A) CFE I(B)

Army 77,380 70,645 69,640
Air force 81,810 74,895 69,540
Navy 34,350 30,805 28,440

Total 193,540 176,345 167,620

Change from current

requirement (percent) - -9.7 -15.4

aSome numbers are rounded.

13This may be a somewhat optimistic assumption since current equipment cost esti-
mates reflect current expected production runs. Shorter production runs, particularly for
aircraft, are likely to result in higher per unit costs. Thus, a 10 percent reduction in
requirements may lead to less than a 10 percent reduction in expenditures.
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particularly with large force reductions in CFE Phases II and III. It is
difficult to assess the potential magnitude of these reductions, although
eventual decreases of perhaps several tens of percent (roughly
corresponding with force reductions) may occur.

For the purposes of this analysis, aggregate German defense budgets
under a CFE I agreement are assumed to remain flat in real terms.
(This reflects roughly the same rate of growth in the middle-case ear-
lier in this report and probably overstates budget levels following CFE
I agreement.) CFE I is further assumed to result in average 10 percent
reductions between 1990 and 2005 in all nonpersonnel budget
categories, including operations, R&D, and minor equipment produc-
tion. (Air force and navy maintenance reductions of 15 percent are
included based on expected force reductions.) These assumptions
increase available resources for major equipment production because of
budgetary model construction.

Reductions in civilian and active military personnel based on recent
MoD information are included in these resource estimates. Reductions
in personnel also increase resources for major equipment production.

Civilian personnel reductions post-CFE I are not available. How-
ever, these are likely. This analysis estimates civilian personnel reduc-
tions of 10 percent.

More detailed planned reductions of active force personnel are avail-
able.14 In the aggregate, the number of active personnel will be
reduced from 495,000 to 470,000. This latter figure includes 10,000
reserve duty training and 40,000 Standby Readiness component person-
nel, indicating that the number of year-round active duty personnel
will total 420,000, a reduction from 456,000 in Bundeswehr 2000 plans.
Reductions are scheduled to begin in 1992 but not completed until
1995.16 Additional reductions to 400,000 are possible if subsequent
CFE agreements are reached.' 6

The number of professional soldiers is expected to fall from 96,000
to 92,500; the number of temporary careerists will decrease from
158,000 to 147,500 and conscripts from 206,000 to 180,000.'1 No major

"For _nformation on active personnel reductions, see Foreign Broadcast Information
Service. 1989c, 1989d; Schulte, 1989.

1sPresae- und Informationsamt der Bundesrtgierung, 1989, p. 5. Also see Siiddeutsche
Zeitung, 1989; Frankfurter AUgemeine Zeitung, 1989a, 1989d.

"Some reports suggest lower levels. Foreign Broadcast Information Service, 1989a, p.
4 reports 380,000. Some in the Bundestag propose 250,000. Foreign Broadcast Informa-
tion Service, 1989c; Frankfurter Aleemeine Zeitung, 1989d. For the SPD position, see
Gerster, 1989. For the Green position, see Mechtersheimer, 1989.

17The service breakdown is 297,000 army, 91,200 air force, and 31,800 navy. No
changes are planned in WHNS of 1.34 million.
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changes are planned for reserve forces; however, full mobilization of
reserves will take up to seven days rather than the current two.18

These expected personnel reductions have led planners to question
the need for a service extension from 15 months to 18 months. 19 The
SPD and Green parties propose a 12 month service period.20  An
independent commission may be established to determine service
length.2'

Based on these reductions in personnel, operations, and minoi
equipment, resources for the production of major equipment items are
projected at DM 112 billion from 1990 to 2005. As noted above, a
range of requirements under CFE I of DM 168 to 176 billion is pro-
jected.

18Foreign Broadcast Information Service, 1989d.
19Frankfwtr AUgemeine ZeitUng, 1990a; Foreign Broadcast Information Service,

1989b; and Frankfurter Allgemeine Zeitung, 1989d, and 1989e.
2%4echtersheimer, 1989;, and Gerster, 1989.
2 1 F& tr Ailgemeine Zeitung, 1989e; and Der Spiegel, 1989.
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changes are planned for reserve forces; however, full mobilization of
reserves will take up to seven days rather than the current two.18

These expected personnel reductions have led planners to question
the need for a service extension from 15 months to 18 months. 19 The
SPD and Green parties propose a 12 month service period.20 An
independent commission may be established to determine service
length."

Based on these reductions in personnel, operations, and minor
equipment, resources for the production of major equipment items are
projected at DM 112 billion from 1990 to 2005. As noted above, a
range of requirements under CFE I of DM 168 to 176 billion is pro-
jected.

l8Foreign Broadcast Information Service, 1989d.
"9Frankfurter Allgerneine Zeitung, 1990a; Foreign Broadcast Information Service,

1989b; and Frankfurter Aigemeine Zeitung, 1989d, and 1989e.
'Machtersheimer, 1989; and Gerster, 1989.

21Frankfurter Ailgerneine Zeitzng, 1989e; and Der Spiegel, 1989.



VI. THE RESOURCE-REQUIREMENTS
IMBALANCE

Section II estimated total major equipment requirements for Ger-
man armed services from 1990 to 2005, reflecting required funding for
major equipment production. Aircraft munition expenditures are sub-
tracted from aggregate requirements to avoid possible double counting,
reducing requirements about 2 percent. Requirements can then be
compared with resources projected by the budget model.

RESOURCE-REQUIREMENTS IMBALANCE IN THE

ABSENCE OF ARMS CONTROL

Major Equipment Funding Shortfalls

Table 16 illustrates major equipment requirements, resources, and
shortfalls as estimated by the budget model. These figures represent
the difference between major equipment production resources and
requirements.

Table 16 indicates a variety of resource-requirements results. Avail-
able resources for major equipment, as calculated in the budgetary
model, are listed across the top. Requirements for major equipment, as
estimated in Sec. II, are listed along the left side of the table. The

Table 16

MAJOR EQUIPMENT FUNDING SHORTFALL
(Billions of DM 1987) a

Resources

High Middle Low
Requirements (190) (74) (5)

Low (141) 50b -67 -136

Middle (191) -1 -117 -186

High (230) -40 -156 -225

aSome numbers are rounded.
bSurplus.
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middle case results in a DM 117 billion shortfall, representing 14 per-
cent of the projected defense budget from 1990 to 2005. A low
requirement-high resource scenario results in a DM 50 billion surplus,
and a high requirement-low resource scenario results in a DM 225 bil-
lion shortfall. This high requirement-low resource scenario shortfall
represents a 29 percent defense budgetary shortfall.

Funding shortfalls across land, sea, and air budget categories may
roughly indicate army, navy, and air force major equipment funding
shortfalls, respectively. In the middle case, land, sea, and air shortfalls
total DM 47, 23, and 45 billion, or 41 percent, 20 percent, and 39 per-
cent shares of the total shortfall, respectively. Land, sea, and air aver-
age historical shares of total major equipment production are 52 per-
cent, 11 percent, and 37 percent,' respectively; thus, the sea category
(roughly corresponding to the navy) appears the greatest underfunded
based on projected shortfall to production share ratios.

Defense Budget Shortfalls

Equipment shortfalls represent the difference between major equip-
ment production resources and requirements and understate an addi-
tional increase in aggregate defense spending necessary to eliminate
major equipment production shortfalls caused by including several vari-
able expenditure categories such as maintenance, minor equipment pro-
duction, and operations in the budgetary model. These expenditures
result in lower available resources for major equipment production.
Table 17 indicates aggregate defense budget increases necessary to
eliminate major equipment shortfalls and to pay for additional mainte-
nance, minor equipment production, and variable operations expendi-
tures.

Table 17 indicates aggregate defense budget shortfalls roughly 38
percent greater than the major equipment shortfalls described in Table
16.2 For example, in the middle case, the shortfall is DM 161 billion,
or roughly 19 percent of aggregate spending during the 1990-2005
period. In the high requirement-low resource case, the aggregate
defense budget shortfall is DM 309 billion, representing a 40 percent
budget shortfall. In the low requirement-high resource case, a DM 68
billion surplus is projected.

'Numbers do not add because of rounding.
2Aggregate defense budget surpluses are similarly 38 percent greater than equipment

surpluses.
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Table 17

DEFENSE BUDGET FUNDING SHORTFALL
(Billions of DM 1987)a

Resources

Requirements High Middle Low

Low 68b  -92 -186

Middle -1 -161 -255

High -55 -215 -309

aSome numbers are rounded.bSurphum.

Temporal Distribution of Shortfalls: Middle Case

A comparison of spendout rates for major equipment production
with resources estimated by the budget model provides a crude tem-
poral measure of major equipment production shortfalls.

In order to assess the magnitude of requirements over approximate
five-year intervals, middle-case production expenditures are assumed to
correspond directly with IOC dates discussed above. For example, pro-
duction expenditure for the NFR-90 is assumed to occur in 1996, or in
the 1996-2000 time period 3 Estimated spendout rates for equipment
demonstrate an uneven shortfall distribution over the 15-year period
examined. In particular, estimated shortfalls are the greatest in the
1996-2000 period. Table 18 indicates estimated shortfalls for approxi-
mate five-year periods in the middle-case scenario. The largest
estimated middle-case equipment shortfall occurs in the 1996-2000
period." This corresponds to an apparent large increase in equipment
requirements, including the Bundeswehr's planned initial purchases of
EFA, as well as PAH-2 helicopters and Marder 2 armored fighting
vehicles. The major equipment production shortfall in this period is
roughly two-thirds of the aggregate 1990-2005 shortfall. In short,
under current modernization goals, the Bundeswehr may experience its
greatest difficulty in the 1996-2000 time period.

3There are minor exceptions to this simple rule. For example, large expenditures,
such as those for PAH-2, EFA, Type 212, Type 123, and P-3, have been spread over ten-
rather than five-year periods.

4If resources are averaged over the 15-year period, the relative magnitude of the
1996-2000 shortfall diminishes, although it remains considerably greater than shortfalls
in other periods.
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Table 18

TEMPORAL DISTRIBUTION OF EQUIPMENT
SHORTFALLS: MIDDLE CASE

(Billions of DM 1987)6

Period 1990-1995 1996-2000 2001-2005

Resources 40 21 13
Requirements 61 92 36

Shortfall -21 -72 -23
aSome numbers are rounded.

REQUIREMENTS-RESOURCES IMBALANCES
UNDER CFE I

Major Equipment and Defense Funding Shortfafls

Table 19 ilV 'rate major equipment requirements and contraststhese with re, r, es as estimated by the defense budget model under

CFE assumptions. These figures represent the difference between
resources and requiremen.s defined according to arms control assump-
tions in Sec. V. Once again, minor accounting adjustments that reduce
German requirements, highlighted above, are necessary to contrast
requirements with available resources.

Much smaller shortfalls exist under these assumptions. CFE agree-
ment reduces defense budget shortfalls from 19 percent ,the estimated
middle-case figure in the absence of arms control) to between 9 and 10

Table 19

MAJOR EQUIPMENT AND DEFENSE BUDGET
SHORTFALLS: CFE I REQUIREMENTS a

'FE I(A) CFE I(B)

Major equipment requirements 173,770 165,430
resources 111,620 111,620
shortfall -62,155 -53,815

Defense budget shortfall -85,460 -73,995
Defense budget shortfall/

defense spending 10.3% 9.0%

'Some numbers are rounded.
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percent. (These figures reflect flat defense spending. Lower annual
increases, more likely following CFE agreement, result in larger short-
falls.) CFE I agreement will reduce modernization requirements and
major equipment and defense budget shortfalls; however, CFE I will
not eliminate shortfalls. Further reductions in requirements, such as
those discussed in CFE II and III, increases in resources, or both, may
be necessary to avoid future shortfalls.

Reductions in defense resources, arguably more likely after CFE I
agreement, may exacerbate shortfalls. For example, under CFE IB
requirements (i.e., a 13 percent reduction in major equipment require-
ments) and a defense budget decline of 2 percent per year, equipment
and defense budget shortfalls increase to DM 118 and 162 billion,
respectively. The latter represents a 20 percent defense budget short-
fall. To meet CFE I requirements in the middle-case, the defense
budget must increase at an average annual rate of almost 2 percent.

CONSERVATIVE NATURE OF THE MODEL
AND REQUIREMENTS

The conservative nature of the model and cost estimates about
major equipment requirements probably understate the magnitude of
these funding shortfalls. For example, the model uses optimistic
assumptions about some operations and minor equipment categories
(no or little real growth), despite some historical evidence that operat-
ing and maintenance costs increase over time.5 These assumptions
probably overstate available major equipment resources.

Conservative requirement estimates also contribute to understating
budgetary shortfalls. As indicated in Sec. II, for example, items
already in production were assumed to incur no additional cost growth.
Modest cost growth after initial production is not uncommon, however.
Similarly, shortfalls may be somewhat understated since requirement
cost estimates have used the lowest realistic cost estimates. In some
cases, requirements for some minor equipment items, such as rifles,
have been ignored. Finally, estimating requirements over this long
time period invariably understates requirements in distant out-years.
For example, although this report focuses on requirements from 1990
to 2005, 90 percent fall in the first ten years, or 67 percent of the time
period. Many of these eventual requirements reflect likely mid-life
upgrades and equipment replacement not yet anticipated.

5 For example, maintenance expenditures appear to maintain a constant share of pro-
curement in Germany's sea procurement category. The model estimates German air and
land maintenance expenditures as constant reai expenditures, perhaps understating
maintenance expenditures.
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Tables 16 and 17 indicate a fairly wide range of shortfalls (and two
surplus cases), although the shortfalls illustrated in the bottom two
rows and two right-hand columns are more likely. The low
requirement-high resource surplus assumes 2.5 percent per year real
defense budget growth, no equipment cost growth, and no increase in
active force wages despite the declining youth cohort. The likelihood
of each of these is remote. In particular, the declining youth cohort
will affect personnel costs, and equipment requirements, particularly
air systerns, are likely to experience substantial unanticipated cost
growth.

Other shortfalls in the table are more likely. Requirements based on
modest equipment cost growth of 5 to 8 percent, as indicated by the
bottom two rows, are more likely based on historical cost growth infor-
mation. (This may tend toward 5 percent in Germany since many
modernization efforts center around army land equipment, which typi-
cally experiences slightly lower cost growth than many air and sea sys-
tems.) Similarly, middle- or low-case resources, indicated in the two
right-hand columns, are more likely than an annual 2.5 percent
increase; historical data indicate that defense budget growth nearer the
middle case of .4 percent would be expected if threat perceptions
remain stable.



VII. CONCLUSIONS

PLACING SHORTFALLS IN THE PROPER CONTEXT

The magnitude of projected shortfalls should be put into the
appropriate perspective. First, conventional arms control agreements
and the continued rapid changes in Eastern Europe will almost cer-
tainly reduce Bundeswehr modernization requirements. However, a
reversal of Soviet and Eastern European reforms and an increased
threat perception remain possible. Should this occur and German
leaders decide to pursue Bundeswehr 2000 modernization goals, sub-
stantial shortfalls are probable.

Second, the magnitude of shortfalls should be viewed from a force
planning perspective. For example, the middle-case shortfall in the
absence of arms control, DM 161 billion, represents a 19 percent
budget shortfall. The middle-case shortfall under CFE I is DM 74 bil-
lion, or a 9 percent shortfall; long-term projected shortfalls of that size
are not uncommon. The 19 percent shortfall would probably cause
alarm among planners, who would modify plans. The 9 percent short-
fall would not cause planners to make major changes, but it is based on
flat budgets. If planners are not confident about maintaining this level
of resources, shortfalls would probably cause corrective actions to be
taken.

These potentially large shortfalls are also less daunting when placed
in a broader economic context. For example, even the low resource-
high requirement shortfall of DM 309 billion (a 40 percent budget
shortfall) represents not a technical problem, but a policy choice to
limit defense spending. Additional defense resources of this magnitude
are unlikely given historical federal budget priorities; however, the
magnitude of this shortfall against total federal outlays or West Ger-
man GDP is very small. For example, this shortfall is comparable to a
single year of on-budget expenditures or about one-half of annual West
German federal outlays. This shortfall is even smaller compared with
West German GDP, representing less than 1 percent of GDP between
1990 and 2005. A commitment to increase defense spending is
unlikely, but it is possible if the threat of Soviet attack increases.
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EFFECTS ON THE SECURITY DEBATE

Projected shortfalls may accelerate the security debate and lead to
arguments for large conventional force reductions and correspondingly
large budget savings. Some political leaders may argue for a German
equivalent of the "peace dividend" and a redirecting of defense
resources to domestic programs. For example, some may argue that
the costs of modernizing the GDR infrastructure prevent continued
large defense budgets. The combination of continued reforms in the
East with budgetary woes provide strong arguments for very large
reductions or at a minimum a public debate on West Germany's secu-
rity requirements. This will probably intensify the debate on West
Germany's role in NATO, NATO's legitimacy and strategy, and the
need for and role of the Bundeswehr.

Projected shortfalls could marginally weaken Germany's commit-
ment to NATO. Although a majority of each party's members support
continued membership, large projected shortfalls might lead to
increased criticism of the social costs of the Bundeswehr, which could
stir up the debate about German neutrality. An exodus from alliances
by the two Germanys (or a reunified Germany) to gain international
support for reunification currently appears unlikely, although recent
events suggest a neutral reunified Germany (or a Germany not
integrated into NATO's command structure) may be more palatable to
the West than was once thought.

Large shortfalls will almost certainly accelerate the debate on
NATO strategy, particularly NATO's forward defense concept. The
need for forward defenses will diminish as the perceived threat of a
surprise Soviet attack falls. Large shortfalls would probably cause sub-
stantial cuts in active personnel and readiness, and these will diminish
the credibility of the forward defense concept. Such cuts might lead to
a new military structure emphasizing lighter, more mobile forces.'
Germany's adoption of this alternative would force major revisions in
NATO strategy and the composition of national contributions to
NATO.

Bundeswehr restructuring will undoubtedly occur in light of change
in the East. However, political leaders might argue for changes in
West Germany's grand security strategy. Decreased threats from the
East and continued friendly relations with the West pose the question
of defining Germany's- security interests. Should West German forces
continue to be poised for combat against increasingly unlikely threats
from the East? As Ostpolitik is revived in Eastern Europe, will West

'A major restructuring might provide no short-term budget relief since restructuring
would require budget increases to purchase new equipment.
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German forces continue to prepare to battle Polish, Hungarian, or
Czech forces? Are larger shifts plausible, including an increased inter-
national peacekeeping role commensurate with West Germany's
economic power? Answers to these questions depend on developments
in the East, but their frequency will almost certainly increase as
economic and demographic pressures intensify the debate on the Bun-
deswehr.

REACTIONS BY BUNDESWEHR PLANNERS

Reactions by MoD planners will vary largely depending on the
emerging security environment and the results of West Germany's
security debate. However, if substantial shortfalls are likely, planners
may be forced to make difficult choices, from stretching out procure-
ment purchases to large personnel reductions and abandoning the
capability to perform specific missions.

Reductions in Active Personnel

A continuation of current trends will undoubtedly lead to reductions
in active service personnel considering Germany's youth cohort decline
and the expected increases in wages resulting from this decline. (The
drafting of women or immigrants, although unlikely, would solve the
manpower problem regardless of progress at CFE.)2 As noted above,
Bundeswehr planners have already drafted plans to reduce active per-
sonnel strength following a CFE I agreement. That requirement may
be reduced further as Soviet forces are withdrawn from the GDR and
the threat of a surprise attack falls. Similarly, moves toward highly
mobile forces may reduce active personnel requirements. In both cases,
however, the need for reservists would probably increase.

Minimum operational requirements for forward defense operations
limit the possibilities for large personnel cuts without changes in
NATO strategy. In particular, the Bundeswehr is hesitant to reduce
the number of active personnel below 456,000, fearing that would
endanger forward defense operations.3 However, West German politi-
cal leaders tend to ignore such military requirements as the operational

2'The continued influx of East German youth could conceivably do much to alleviate
West Germany's manpowi- problem.

3Frankfurter AUgemeine Zeitung, 1989a. For a mere detailed description of the opera-
tional minimum and the debate surrounding it, see 'i)vis et al., 1989. Davis argues that
the operational minimum, measured in division equivalents, is between the low 20s to the

mid-30s, depending on terrain, military judgments, and other assumptions. It could be
lower with stabilizing measures, such as confidence-building measures.
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minimum because the security debate is most often driven by political
and economic rather than military factors.4 The possibility of large
personnel cuts below the operational minimum cannot be ruled out
even in the absence of changes in NATO strategy. German personnel
reductions below operational minimums may themselves provide the
catalyst for changes in NATO strategy.

Reduction in active strength personnel would reduce German per-
sonnel expenditures and budget shortfalls. For example, in the middle
case, active force personnel expenditures would fall about DM 1.5 bil-
lion annually for every 10 percent reduction in personnel. A gradual
reduction of just over 20 percent (to 400,000 active personnel) would
result in savings of DM 25 billion between 1990 and 2005, reducing
shortfalls modestly or better, depending on arms reductions.

Reductions in Readiness

Germain planners might also mitigate the effects of a substantial
shortfall by decreasing readiness if the Bundeswehr and NATO shift
away from forward defense strategy. Fifty percent decreases in operat-
ing and maintenance expenditures in the middle-case scenario would
save more than DM 30 billion over the 1990-2005 time interval.5 Such
a large reduction would unquestionably diminish the fighting capabili-
ties of German forces, particularly in a short-warning attack scenario,
and would be undertaken only after large asymmetric Warsaw Pact
cuts.

Stretching Out Equipment Purchases

MoD planners may also consider stretching out equipment pur-
chases. Big-ticket items, such as EFA, may be particularly susceptible
to stretchout or cancellation. Changes in strategy, influenced by the
security debate, may influence the choice of postponements. Postpon-
ing the in-service dates of several major equipment programs
(Kampfwagen 2000, Marder 2, PAH-2, EFA, RF-4E replacement,
M-SAM, NFR-90, and NH-90) by five years would reduce equipment
expenditures in the short term.

Stretching out these programs would result in savings of at least
DM 46 billion. However, major equipment expenditures, particularly
maintenance expenditures, might increase in the longer term as older

4Asmus, 1989, p. 55.
5 One potential target is funds for low-level Luftwaffe operations. Also, the MoD

announced that army exercises would be greatly reduced because of public opposition.
Jane's Defence Weekly, 1988b, p. 1446; and The Economist, 1988, p. 58.
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equipment in need of replacement experiences higher failure rates. For
example, a decision to postpone EFA production and in-service dates
would force F-4F aircraft to remain in operation beyond their desirable
retirement dates.6 This might also lead to greater maintenance expen-
ditures. Moreover, if existing equipment is forced to perate beyond its
useful lifetime, its marginal contribution to the defense effort may
scarcely be worth its marginal costs of operation. Finally, stretching
out equipment purchases may mitigate short-term funding difficulties,
although this inflates long-term requirements and makes them more
difficult. For example, postponing these equipment projects five years
might allow the MoD to modernize (although later than intended) as
planned; however, funding levels for later planning periods would be
more tightly constrained and the MoD would be even less likely to
achieve its modernization goals beyond 2005.

Abandoning Missions

The German MoD may be forced as a last resort to abandon or
sharply curtail its capability to perform some missions even if large
reductions in Warsaw Pact forces do not occur. As noted earlier, two
of the army's mechanized divisions will be capable only of defense and
delay operations, rather than attack, defense, and delay operations as
planned in Bundeswehr 2000. Additional reductions in the threat of
attack might lead to similar actions for remaining divisions or other
assets. There are currently no discussions within the MoD to consider
this alternative, but the changing security environment may increase
the probability of this option. The emergence of "defensive" strategies
would probably have the greatest effect on the future composition of
Bundeswehr missions.

The German MoD may reduce active personnel requirements, post-
pone or cancel equipment purchases, or reduce readiness levels to miti-
gate future shortfalls. Marginal reductions in personnel and equipment
may be the most likely response to modest shortfalls. For example, a
20 percent active force personnel reduction, a 50 percent maintenance
reduction, along with the postponement of several major modernization
programs as outlined above essentially eliminate the pre-CFE middle-
case defense budget shortfall. Reductions in requirements, as outlined
in CFE, would allow Bundeswehr planners to make more modest
reductions in personnel, equipment, and readiness, provided that
defense resources do not fall precipitously.

6Postponing production in the collaborative EFA project seems unlikely unless EFA
sales are made to third parties. In that ca early EFA production lots could be sold
overseas and later production lots could be delivered to Germany. Overseas sales before
German, British, Italian, or Spanish EFA operations also seem unlikely.
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IMPLICATIONS FOR THE NATO ALLIANCE

The way German military planners react to future financial short-
falls has implications for NATO planners and NATO strategy.
Perhaps most important, German decisions to greatly diminish their
military capabilities may lead to similar actions by the Low Countries
and Denmark. A German decision to cut active personnel and readi-
ness would mean almost certain changes in NATO's strategy.

As noted earlier, there are apparently no formal discussions within
the MoD indicating plans to abandon the capability to perform specific
missions. However, given the potential magnitude of funding shortfalls
(particularly those in the high requirement-low resource scenario) and
the continued rapid changes in the East, abandoning or curtailing mis-
sion commitments may have to be examined.

Bundeswehr 2000 modernization goals seem impossible to achieve
over the coming 15 years. Reductions in modernization requirements,
as outlined in CFE I, greatly reduce projected shortfalls and make
modernization goals more realistic; however, CFE I modernization
goals are attainable only if defense spending remains flat or increases
slightly. Political pressures on spending, exacerbated by spending
reqairements of nondefense federal expenditure categories, may make
flat budgets difficult to achieve. These potentially large defense budget
shortfalls will probably accelerate the internal German debate on the
role of NATO, its strategy, and the legitimacy and missions of the
Bundeswehr. In the end, deeper cuts through subsequent CFE talks
may be required to achieve Germany's modernization goals.



Appendix A

GERMAN FEDERAL BUDGET EXPENDITURES

The German federal budget contains 26 expenditure categories.' (It
excludes off-budget social security expenditures financed by payroll
deductions, which are greater than the on-budget expenditures
described here.) Labor and Social Affairs; Transportation; Defense;
Youth, Women, and Medical Research; and the federal debt account
for 80 percent of all expenditures. Table A.1 describes the 1988 federal
budget.2

In the discussion of nondefense expenditures in Sec. III, category 11
(Labor and Social Affairs) expenditures include assistance to war vic-
tims, unemployment compensation, and various on-budget social secu-
rity assistance schemes. Category 15 (Youth, Women, Family, and
Health) includes youth support as well as modest expenditures on med-
ical research activities.

LABOR AND SOCIAL AFFAIRS

The Labor and Social Affairs category contains 13 separate expendi-
tures. In 1988, these totaled nearly DM 61 billion or about one-fourth
of all on-budget federal expenditures. Assistance to war victims, unem-
ployment compensation, and on-budget social security assistance
account for virtually all such expenditures. Table A.2 describes the
1988 expenditure composition of Einzelplan 11. Pensions and medical
and accident insurance account for two-thirds of total labor and social
affairs expenditures. Approximately 60 percent of all on-budget social
security expenditures (DM 24 billion) are earmarked for pensioners. 3

This payment represents the use of general government revenues to
reduce or eliminate the pension fund shortfall. Assistance to war vic-
tims and unemployment compensation constitute about 12 percent and
20 percent, respectively, of total labor and social affairs spending. Less
than 2 percent of all spending is accounted for by other minor adminis-
trative functions. -

'This number has varied slightly over time.
2The introduction and elimination of various categories since 1965 explain the incon-

sistent numbering in this table.
3Based on conversations with German embassy officials.
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Table A.1

GERMAN FEDERAL BUDGET
EXPENDITURES, 1988

(Millions of DM)

Category Expenditure

1. President 22
2. Parliament 589
3. Federal Council 15
4. Chancellor 535
5. Foreign Ministry 2,654
6. Interior Affairs 3,956
7. Justice 454
8. Finance 3,735
9. Economics 6,386

10. Nutrition, Agriculture, and Forestry 8,555
11. Labor and Social Affairs 60,956
12. Transport 25,828
13. Postal Services and Communications 22
14. Defense 51,404
15. Youth, Women, Family, and Health 19,382
16. Environment and Reactor Safetya  495
19. Constitutional Protection 14
20. Accounting Office 52
23. Economic Cooperation 6,848
25. Urban Planning 6,137
27. Intra-German Relations 1,101
30. Research and Technology 7,564
31. Education and Research 3,458
32. Federal Debt 35,879
33. Federal Employee Pensionsb 10,212
35. Wartime Host Nation Support 11810
36. Civil Defense 883
60. General Administration 16,413

Total 274,864

'Established in 1987.

blncludes some widows' benefits.
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Table A.2

1988 EINZELPLAN 11 EXPENDITURES

(Millions of DM)

Category Expenditure

Assistance to war victims 12,234
Unemployment compensation 8,137
Social Security, including pensions,
medical, accident insurance 39,503
Other 732

Total 60,696

Future labor and social expenditures may be estimated based on
notional changes in pension contributions and benefits, demographic
changes, expected changes in health care costs, and assumptions about
cost-of-living adjustments.

War Victims

Expenditures for war victims, currently about DM 12 billion annu-
ally, should decline over the next two decades. Assuming that the
beneficiaries of these expenditures are age 45 or greater,4 war victim
benefits should decrease from 1990 to 2005 by about 35 percent based
on the decline in eligible beneficiaries from about 15 million in 1989 to
slightly less than 10 million in 2005.

Pensions

Pension expenditures in Einzelplan 11 represent on-budget govern-
ment expenditures necessary to eliminate or greatly reduce the off-
budget pension fund deficit. In 1988, for example, on-budget pension
expenditures increased to DM 24 billion or about 6 percent of aggre-
gate off-budget pension expenditures. Such expenditures may increase
in the future as the off-budget pension fund deficit increases.

The pension fund deficit may grow with the number of eligible pen-
sioners and as the number of workers contributing to the pension fund
decreases. Citizens in Germany are eligible for pension benefits if they

4It is unclear whether beneficiaries are only surviving adult Germans from the World
War II era or whether children of these survivors also receive benefits. This assumption
limits beneficiaries to Germans who lived during the war.
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have contributed to the pension fund and have reached retirement age.5

The minimum retirement ages are 60 for women and 65 for men,
although men can choose an adjusted retirement plan at age 63. The
population age 65 or greater, illustrated in Table A.3, provides a useful
surrogate measure for eligible pensioners. The number of eligible pen-
sioners is expected to increase approximately 12 percent from 1990 to
2005.

The number of potential workers age 15-64 who contribute to the
social security pension fund will drop considerably between 1990 and
2005.6 Table A.4 illustrates changes in the 15-64 age cohort from 1990

Table A.3

PENSION AGE POPULATION
(Thousands)

Year Pensioners a

1990 8,950
1995 9,477
2000 9,942
2005 10,050

aAuthor's estimates.

Table A.4

WORKING AGE POPULATION
(Thousands)

Population
Year age 15-64

1989 42,200 a

1995 41,005
2000 40,070
2005 38,750

aAuthors estimate.

5This contribution to the pension fund must exceed a minimum level; however, work-
ers must apparently contribute for at least 25 years if they are to be eligible. Presse- und
Informationsamt der Bundesregierung, 1980.

61t is unclear whether the decline in workers will affect on-budget pension expendi-
tures; however, it will undoubtedly affect off-budget receipts unless pension taxes are
increased.
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to 2005. The number of workers will decrease 8 percent between 1990
and 2005.

This increase in the number of eligible pensioners and decrease in
the number of eligible workers may lead to larger off-budget pension
fund deficits and require larger on-budget pension expenditures. Of
course, the German federal government will almost certainly attempt
to limit on-budget pension expenditures by decreasing pension benefits
and increasing contributions from workers. However, the magnitude
may be limited by political considerations.

It is difficult to forecast potential off-budget pension fund shortfalls
and likely on-budget pension expenditures since changes in pension
benefits and pension contributions per worker may vary greatly. Table
A.5 describes two notional on-budget pension expenditures forecasts.
Both are based on demographic factors noted above; however, the first
assumes 8 percent decreases in pension benefits and 8 percent
increases in worker contribution requirements between 1990 and 2000.
The second assumes unchanged benefits and contributions per pen-
sioner and worker, respectively. Pension benefits and pension contri-
butions per worker are also assumed to increase at a rate of 2 percent
per year in each case. This increase reflects cost-of-living and general
economic condition increases. Forecast on-budget pension expendi-
tures vary greatly with assumptions. In case 1, the average annual
increase is small. However, this case assumes both increased fund con-
tributions per worker and decreased benefits per pensioner. In case 2,
the average annual increase is large, particularly between 1990 and
1995. This assumes unchanged contributions per worker and benefits
per pensioner. On-budget pension expenditures may grow at a high
rate in the next 15 years unless large changes in benefits and contribu-
tions are made. These large increases, representing more than the
current defense budget, may create pressures to reduce defense and
other federal government expenditures.

Table A.5

ON-BUDGET PENSION EXPENDITURE FORECAST
(Billions of DM 1987)

Expenditure 1990 1995 2000 2005

Case 1 24 29 31 41
Average annual increase (%) 4.2 1.3 6.5

Case 2 24 52 82 97
Average annual increase () 23.4 11.3 3.8
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Employment Compensation and Accident and
Medical Insurance

Expenditures for unemployment compensation and accident and
medical insurance are estimated to remain at 1988 levels and are
adjusted only to compensate for increases in real wage earnings. These
have been estimated at 2 percent per year, which represents an annual
increase just less than estimated real wage increases. Miscellaneous
expenditures, which account for about 2 percent of total expenditures,
are estimated to remain constant in real terms.

Table A.6 describes projected labor and social affairs expenditures to
the year 2005. Annual increases are estimated at greater than expected
GDP growth (and likely government expenditure growth) in all time
periods.

WOMEN, YOUTH, FAMILY, AND HEALTH RESEARCH

Women, youth, family and health research contains eight categories
and constitutes about 8 percent of federal on-budget expenditures. In
1988, expenditure in this area totaled nearly DM 20 billion. The
majority of this expenditure appears related to the number of children
in Germany, as Table A.7 illustrates.

Expenditures totaled approximately DM 16 billion or 83 percent of
all Einzelplan 15 expenditures. The federal government pays children
allowances to families based on the number of children in the family.
Tax-free monthly allowances range from DM 50 for the first child to
DM 200 for three or more children. Payments may remain in effect in
some cases up to the child's age 29. Other expenditures, dominated by

Table A.6

LABOR AND SOCIAL AFFAIRS EXPENDITURE FORECAST
(DM millions)

Expenditure 1990 1995 2000 2005

War victims 11,990 10,730 9,600 8,600
Pensions 24,000 52,000 82,000 97,000
Other social 40,235 44,420 49,000 54,150

Total 76,225 107,150 140,600 159,750

Average annusl increase (%) 7.0 5.6 2.6
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Table A.7

1988 EINZELPLAN 15 EXPENDITURES
(DM millions)

Category Expenditure

Children allowance 12,835
Education allowance 3,150
Other 3,397

Total 19,382

civil service for young men who do not serve in the military, make up
the remaining expenditure of more than DM 3 billion.

Future women, youth, family, and health expenditures may be
estimated using a simple model based on demographic changes,
expected real increases in benefits, and changes in education
allowances planned for the 1990s. Expected real increases in benefits
are estimated at 2 percent per year. These changes are estimated to
increase education allowance expenditures per child approximately 17
percent over current levels. 7

Table A.8 indicates the changing composition of German youth to
the year 2005 and the corresponding increases in expected federal on-
budget women, youth, family, and health research expenditures. Chil-
dren age 0 to 17 inclusive are included in the estimates of German

Table A.8

YOUTH POPULATION AND EINZELPLAN 15
FOPZCAST EXPENDITURES

(Pop.ation in thousands: expenditure
in millions of DM)

Caterry 1990 1995 2000 2005

Youth population (age 0-17) 11,029 11,243 11,318 10,500
Expenditures 19,400 21,840 24,280 24,700
Average anntiuincrease (%) 2.4 2.1 .3

7Bundeaminister fir Arbeit und Sozialordnung, 1988, p. 2.
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youth.' Table A.8 indicates the anticipated slight increase in the
number of children between 1990 and 2000 and the subsequent
decrease from 2000 to 2005. This translates into modest increases in
expected expenditures in the 1990s, followed by flat expenditures in the
early 2000s.

8 ldeaily, children age 0 to 22 might be more appropriate since many children who
attend universities live at home and therefore receive the benefit. Data limitations
require this perhaps less accurate measure.



Appendix B

THE DEFENSE BUDGET MODEL

THE BUDGET MODEL

A residual defense budgetary model estimates resources for the pro-
duction of major equipment, forecasting a range of aggregate defense
budgets from 1990 to 2005 and subtracting estimated expenditures for
all nonmajor equipment production (personnel, minor equipment, and
operations expenditures). The residual amount represents available
resources for the production of major equipment. These resources are
compared with a range of estimated major equipment production
requirements to determine equipment production shortfalls.

DEFENSE BUDGET SHORTFALLS

The middle-case major equipment production shortfall of DM 117
billion represents the difference between major equipment production
resources and requirements. This, however, understates additional
increases in aggregate defense spending necessary to eliminate variable
expenditure categories (maintenance, development, minor equipment
production, and operations) in the budget model. Increases in aggre-
gate defense spending do not translate into equal increases in major
equipment production resources. For example, a DM 1 bil'ion increase
in aggregate defense spending translates into about a DM 727 million
increase in major equipment production resources. Defense budget
shortfalls represent aggregate defense budget increases necessary to
eliminate major equipment shortfalls and to pay for all variable opera-
tions expenditures.

This estimation of defense budget shortfalls includes required
increases for all variable expenditure categories (operations, develop-
ment, maintenance, and minor equipment) and may overestimate
defense budget shortfalls. For example, while maintenance and opera-
tions appear directly-related to major production expenditures, it is less
clear, in theory at least, that development and minor equipment expen-
ditures are related to major production expenditures. This, however, is
not reflected in historical data used to construct the budget model.
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Aggregate defense budget shortfalls are calculated by substituting
variables in the budget model to determine the relationship between
major equipment resources M (Lr + Ar + Sr) and the aggregate defense
budget, B. Substitution of variables leads to M = .727 x B - exo-
genous expenditures. (In the middle case, exogenous expenditures
equal DM 545 billion.) aM/dB equals .727; to eliminate a DM 1 billion
equipment production shortfall, B must increase by 1/.224, or DM 1.38
billion. Aggregate defense budget shortfalls are about 38 percent
greater than major equipment production shortfalls.



Appendix C

HISTORICAL EXPENDITURE DATA

Table C.1 contains planned German Einzelplan 14 expenditure data
from 1965-1989. (Planned and actual expenditures show very minor
differences.) All data are expressed in millions of current DM. Blank
spaces indicate no reported expenditure for a given year.
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