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This paper deals with the structure of the system of arms transfers by
the United States to the rest of the world. Arms transfers play a signifi-
cant role in the political, economic, and military affairs of most countries.
Because of the diversity of opinion about the necessity for transfers and
their true effect, a single policy concerning arms movement has been impossi-
ble to devise. This research is the first step in providing a model that can
be used to study the effects of transfers and to evaluate policy concerning

a

arms movement.

Arms transfers fnclude all defense articles and services provided by the

United States (U.S.) to foreign countries, foreign private firms, and in-
ternational organizations. All arms transfers are subject to the Foreign
Assistance Act of 1961, as amended, and the Arms Export Control Act of 1967,
as amended (1:2), and must be in the national interest of the United States.
Arms transfers can be classified as:

1. Grant Aid (GA), under which the U.S. Government (USG) gives
defense articles and services to selected foreign countries with no reim-
bursement (1:8).

2. Military Export Sales (MES), which comprise:

a. Foreign Military Sales (fMS), under which the USG sells

defense articles and services to foreign customers (1:7).

*This research has evolved over two years at the Air Force Institute
of Technology. This paper is drawn largely from the masters thesis
of Squadron Leader Douglas C. Chipman of the Royal Australian Air
Force and Capt John T. Cunningham of the U.S. Air Force.
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b. Commercial Sales, under which U.S. private firms sell de-

fense articles and services directly to foreign customers without involving
government-to-government agreements (1:3).
Since World War II, the control of arms transfers has been a major in-

strument of U.S. foreign policy. By either approving transfers of arms or

.withholding arms, the United States government has to some extent influenced

the balance of power in many regions of the world. From the early 1960's on-
ward, the major portion of arms transfers has comprised FMS, all of which, with
the exception of some special restraints in Latin American and Africa, the
President and Congress have teen inclined to approve (2:17). Since 1974, the
volume of sales has mushroomed into a multibillion-dollar export industry for
the U.S. Although only a small portion (about 4 percent) of overall U.S. ex-
ports, deliveries under FMS (the most significant part of MES) amounted to
approximately $7 billion in FY 1977 (3:5-13, 1:4). Sales approved in the same
period totaled about $11 billion (3:1).

In spite of the benefits which the arms transfer market has created for
the U.S. defense industry, the volume of arms sales has reached a level suffi-
cient to generate political concern.

The virtually unrestrained spread of conventional weaponry
threatens stability in every region of the world. Total
arms sales in recent years have risen to over $20 billion,
and the U.S. accounts for more than one-half of this amount
....Because of the threat to world peace embodied in this
spiralling arms traffic; and because of the special respon-
sibilities we bear as the largest arms seller, I believe
Eh;t the U.S. must take steps to restrain its arms transfers
4].

As a'result of this political concern, ceilings on the dollar volume
of FHS to non-allied countries were introduced in 1977,

Although the conduct of export sales is controlled by several Acts of



Congress and by various executive directives, and although it now involves
many export dollars,

There is presently no single, formally established means )
for policy control of all programs for the transfers of U.5.-
origin defense articles and defense services. Transfers under
Foreign Military Sales (FMS) procedures are controlled through
an informal system of direct coordination between Defense and
State and ACDA [Arms Control and Disarmament Agency], with
State making the final decision on the proposed sale [2:44].

The purpose of this study was to enhance conceptual understanding of
the arms t}ansfer system and to study that system's behavior in reaction to
various changes in U.S. arms transfer policy. The vehicle of study is a
dynamic policy model thaf itlustrates the interrelationships among arms trans-
fer policy, national Security, foreign relations, and economic conditions.
The study employs a System Dynamics approach,

The first step in constructing a model of the arms transfer s;stem was
to bound the system in terms of the research problem and objective. Because
of the impact of arms trgnsfer policy upon U.S. naticnal security, foreign
relations, and economic conditions was the issue at hand, sectors represent-
ing these areas were included.

Tte inherent behavior of this system, as depicted in Figure 1, is that
as the U.S. political machinery makes decisions about arms transfers, natfonal
security, foreign relations, and the U.S. national economy all are affected.
These effects can, in turn, influence each of the other sectors, including the

U.S. political machinery's inclination to approve arms transfers.
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This overall concept guided development of a ten sector model that deals
with the flows of material, information, orders and U.S. dollars. Example
runs have béen completed with various sectors of the model although extensive
experimentation has notlbeen completed. The current work with the model in-
volves verification of sector structures with some limited analysis when it
appears benefit from several sample runs could accrue.

The detailed structure of the model is shown in a longer paper to be pre-
sented at tge 1981 Systems Dynamics Conference. The presentation will focus
upon the mathematical structure of the model and will illustrate preliminary

results obtained with the model.
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Introduction
Arms transfers include all defense articles and services provided by the
United States (U.S.) to foreign countries, foreign private firms, and
international organizations. A1l arms transfers are subject to the Foreign
Assisténce Act of 1961, as amended, and the Arms Export Control Act of
1967, as amended (1:2), and must be in the national interests of the United
‘States. Arms transfers can be classified as: | |
1. Grant Aid (GA), under which the U.S. Government (USG) gives
defense articles and services to selected foreign countries with no re-
imbursements (1:8). .
2. Military Export Sales (MES),‘which comprise:
a. Foreign Military Sales (FMS), under which the USG 5e11s
defense articles and services to foreign customers (1:7).
b. Commerical Sales, under which U.S. private firms sell de-
fense articles and services directly to foreign customers without involving

government-to-government agreements (1:3).

*This research has evolved over two years at the Air Force Institute
of Technology. This paper is drawn largely from the masters thesis
of Squadron Leader Douglas C. Chipman of the Royal Australian Air
Force and Cpt John T. Cunningham of the U.S. Air Force.



Since World War II, the control of arms transfers- has been a major
instrument of U.S. foreign policy. By either approving transfers of arms
or withholding arms, the United States government has to some extent in-
fluenced the balance of power in many regions of the world. From the
early 1960's onward, the major portion of arms transfers has comprised
FMS, all of which, with the exception of some speciaT restraints in Latin
America and Africa, the President and Congress have been inclined to approve
(2:17). Since 1974, the volume of sales has mushroomed into a multibillion-
dollar export industry for the U.S. Although only a small pbrtion (about
4 percent) of overall U.S. exports, deliveries under FMS (the most signifi-
cant part of MES) amounted to approximately $7 billion in FY 1977 (3:5-13,
1:4). Sales approved in the same period totaled about -$11 billion (3:1).

In spite of the benefits which the arms transfer market has created
for the U.S. defense industry, the volume of arms sales has reached a level
sufficient to generate political concern.

The virtually unrestrained spread of conventional weaponry
" threatens stability in every region of the world. Total arms
sales in recent years have risen to over $20 billion, and the
U.S. accounts for more than one-half of this amount.... Because
of the threat to world peace embodied in this spiralling arms
traffic; and because of the special responsibilities we bear as
the largest arms seller, I believe that the U.S. must take
steps to restrain its arms transfers [4].
As a result of this political concern, ceilings on the dollar volume
of FMS to non-allied countries were introduced in 1977.
Although the conduct of export sales is controlled by several Acts
of Congress and by various executive directives, and although it now
involves many export dollars,

“There is presently no single, formally established means for

policy control of all programs for the transfer of U.S.-origin
defense articles and defense services. Transfers under Foreign
Military Sales (FMS) procedures are controlled through an
informal system of direct coordination between Defense and

State and ACDA [Arms Control and Disarmament Agencyl, with
State making the final decision on the proposed sale [2:44].




Implementation procedures for FMS have grown out of the management struc-
ture for Grant Aid, and consequently responsibility is divided mainly
among the three military departments.

A report issued by the Senate Committee on Foreign Relations in
1977 identified a number of problems which existed within the arms transfer
system: |

-- its essentially ad hoc and fragmented character;

-- the multiplicity of decision channels;

-- the lack of a single document or coherent series of documents
on policies, planning, and procedures;

-- difficulty in controlling all significant decision points; and

-- inadequate ‘intra-agency planning [2:45].

Criticisms of‘thé érms_égan;feéwsystem héQé-been»fAised‘iﬁ numerous
studies and reports by members of both the government and the military.
"The diversity of opinion about arms transfers makes it impossible to
devise a concise statement of the problem that will satisfy everyone
[2:41]." Those people critical of arms transfers have cited problems sych
as: ' x
lack of appropriate Congressional control;
creation of regional arms races;

creation of a "merchants of death" image for the U.S.; and
depletion of U.S. forces' inventories to meet sales needs.

On the other hand; those in favor of MES have argued:

strong allies and friends will reduce the 1ikelihood of U.S.
involvement in foreign conflicts;

-~ -~ lower cost of certain U.S. weapons, minimizing cost of defense
to taxpayers;

keeps weapons production lines open when weapons are not being
produced for U.S. military; and

it [FMS] [is] a source of influence with customer countries [5:63].

With this number of opposing effects of arms transfers, it is clear
that the interpretation of arms transfer policy can depend on individual

or agency viewpoint. This is symptomatic of the lack of a systems approach;



in other words, each individual or agency perceives only a portion of

the total arms transfer system and is prone to describe the policy control
probiem in correspondingly narrow terms. Given thiS situation, the pur-
pose of this study was to enhance conceptual understanding of the arms
transfer system and to study that systemklbehaviorkfn reaction to various
changes in U.S. arms transfer policy. The vehicle of study is a dynamic
policy model that illustrates the interrelationships among arms transfer‘
policy, national security, foreign relations, and economic conditions. The
study employs a system dynamics approach (6:13).

The first step in constructing a model of the arms transfer system was
to bound the system in terms of the research problem and objective. Because
of the impact of arms transfer policy upon U.S. national'security, foreign
re1§tions, and economic conditions was the issue at‘hand, sectors represent-
ing these areas were included.

The dinherent behavior Qf this sytem, as depicted in Figure 1, is that
as the U.S. political machinery makes decisions about arms transfers, national
security, foreign relations, and the U.S. nétional economy all are affected.
These effects can, in turn, influence each of the other sectors, including

the U.S. political machinery's inclination to approve arms transfers.
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Fig. 1. Initial System Sector Diagram



Frbm the initial system sector diagram, the arms trénsfer system was broken
into smaller sectors to form an expanded system sector diagram (see Figure 2).
This process facilitated closer study of specific relationships without the
confounding influence of numerous variables which anpeared later in the model
construction process.

| The expanded system sector diagram illustrates the major areas in the
model and the general relationships between them. The character of these
rg]ationships is such that'some process within each sector is stimu]atea by
at least 6ne output from one or more dther sectors. The results of all

spimu]ations to a sector cause at least one new output to be generated by it.

|
I
i}

§ More specifically, the relationships between the sectors were defined
i% terms of flows in material, information, orders, or U.S. dollars. For
tAe purposes of the Expanded System Sector Diagram, the relationships between
sectors were not more narrowly defined. In the diagram, relationships were
drawn differently, according to theik nature. For example, the U.S. Military
Resourcé Planning Sector perceives a level of threat to the U.S. after exam-
ining, among other things, military resources in the U.S. and the Rest of the
World (ROW). This perceived threat is passed on to the U.S. Political Sector,
often with requests for additional or new weapons systems. The U.S. Political
Sector, after considering many factors, including indices from the U.S.
Economic Sector, may authorize orders for new arms production in the U.S.

The ROW Military Resources Planning Sector also considers military
resources in the U.S. and ROW when determining threat levels and armS'requiré-
ments. The ROW Politico-Economic Sectorbcan then authorize new arms produc-

tion in ROW or send requests for arms to the U.S. I1f these requests are

approved by'the U.s. Po]itical Sector, additional orders for arms production
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are passed to the U.S. Arms Production Sector fhrough the U.S. anancia1
Sector. Arms produced will then f1ow to the Y.S. and ROY military re-
source sectors respectively. Payments for arms‘produced in the U.S. for
ROV are represented by a dollar flow between the ROW Politico-Economic
Sector and the U.S. Economic Sector. |

" Although ROW is conceptually represented in the diagram as a single

entity, all interpretations associated with ROW were arrayed in the fully -

developed model by country and by weapons' characteristics. The U.S.
equivalent of the ROW Politico-Economic Sector has been broken out into
the U.S. Economic Sector and the U.S. PQliticél Sector to provide better
visibility to the USG processes, which are the primary concefn of this
study.

The remainder of the completed paper deals with specific influence
diagrams for the ten sectors of the model, specification of the modél,
computerization and experimentation. The model has not been fully imple-
mented because of computer constraints. The detailed work with it is
co5tinuing.

Conceptual Structure of the Model

An extension review was conducted prior to development of initial
causal diagrams for the system. Initial diagrams‘were used to conduct
jnterviews with managers in the State and Defense Departments. Policy
advisors in the White House, and congressional and staff members. The
diagrams presented in this section of the paper are the results of the

review and interview process. Each sector of the ten sector model will



be shown and very hrief1} discussed.

1. U.S. Military Resources Sector:

U.S. Approved
Reouests (3)

U.S. Arms

Pressure on
Production (7)

Congress for Requested
'Defense Funds ’2) Arms for DOD (8)

/ / Threat from U.S. (6)
‘\\\\\\q-_Popu]ar Support
for Defense Spending (2)

CONUS Deployment
of Military Equipment

Popular Support ,

for Arms Transfers .(3)‘"‘~.~ -

-U.s. Military

Arms Transferred(10) Equipment
. + /3y

Regional

Instability
(\\\ﬂ._ Overseas U S.

Military Equipment

; : . Y
(Cosst of Overseas k_"" Retmed/

Forces {5) Inventory

U.S. military equipment is the central variable in this sector. It is

" partially regulated by Retired Inventory through the Overseas Deployment

of U.vamilitary equipment as well as througthONUS deployment. Overseas
deployments affect the cost of maintaining fowcés~ovérseas in a positive
manner, and they can be used by the U.S. government to some extent to bal-
ance regional instability in the world (shown by a négativek1oop). A posi-
tive or re-inforcing loop is created between U.S. military equipment, Arms
Transferred, Overseas’Deployment of U.S. military equipment and retired

A invgntory betaﬁse the U.S. will transfer arms to some countries so they will
be less dependent on the U.S. for military ass?stanCE in times of crisis (3)
iU.S,vmi11tary equipment is also influenced by U.S. Approved Requests and
U.S. Arms Production from Sectors 3 and 4 respectively. It in turn influ-

encés Popular Support for Arms Transfers (3), Pressure on Congress for



Defense Dollars (2), Requested Arms for DOD (4), Popular Support for
Defense Spending (2) and ROW Perceived Threat from U.S. (8).

2. U.S. Financial Sector:

U.S. Industry SAAC Demand for -
Demand for Ve Payments to Trust Fund (8)

Payments (7) - .

Profitabilit ) v l
rofitability +
BT\ s fortam T
Production “e———s M0 4
+
Orders for U.S. Trade

Defense Production Surplus (5)

(7) r Tax
: Defense B * Revenue

Approrriation
Fund * +

Lobbying Effort Other

for Arms Product1;;\\\\\ Appropr1ated Funds
°ressure on
“Congress for
Defensz ')oHars\

¥t r Popular Supnortlz
Requested Arms for Defense Spening
for DOD (4) ).

GNP (

Indirect U.S. Military
Thre?t)to U.S.\ Equipment (1) Emp]oyment
4
Direct
Military
Threat (4)

The U.S. Financial Sector contains most of the policy structufe for
relevant U.S. financial decisions. The source of funds for the U.S. defense
system is the Defense Appropriation Fund which receives its dollars as a
result of Congressional action. The prassure on the Congress to increase‘
defense appropriations is a complex blend of political, economic and mili-
tary factors. Those considered significant to the arms transfer system are

depicted in the causal diagram and include Popular Support for Nefense
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Spending, Requested Arms for DOD, threat (direct and indirect) to the U.S.,
U.S. Military Equipment and the Lobbying Effort for Arms Production.

The dollars which eventua]Ty find themselves in the Defense Appropri-
ation Fund originated from Tax Revenue and are, therefore, a function of
Gross National Product as well as Pressure on Congress for Defense Dollars.
Competing for the Tax Revenue are Other Appropriated Funds which, in turn
fnfluence Popdlar\Support for Defense.Spending. This completes a negative
loop and depicts how the demands for other appropriations prevent the Con-
gress from spending:a11 of the Tax Revenue on defense.

For -the purposes of this system all of Defense Appropriation Fund is
disbursed as Payments for Defense Production; The fund is, of course, much
larger than that used in this system. Also acting to satisfy U.S. Industry
Demand for Paymehts are payments for arms producéd for overseas countries.
These are metéred out to the industry by the government through the Trust .
Fund. The Trﬁst Fund receives its dollars from customer countries through
a variable defined as U.S. Trade Surplus. A1l payments combine to contrib-
ute to the profitability of the defense indusfry.

3. U.S. Po]i£1ca1 Sectok for Arms Transfers Decisions:

Orders for Defense U.S. Military
Production (7l +Equipment + \Y

Y.S. Popular Support

for Arms Transfer

*.S. Influence (6)
Indirect Threat
to U.S. (4)
+ ROW Perceived

Direct Military Threat from

Withdrawn X

Requests (8) ™~

U.S. Approved
Requests

Requests for \\\
Arms Transfers (7)

Threat . (6)
. U S. Desire for
Inc11nat1on to Influence
.“\\~______
Approve Transfer ,) f GNP (5)
11.S. Demand

Employment (5) for ROM )
Resources (5)

Requests 2‘\\\

U.S. Dlsapproved
A Requests

Requested ‘ Regiona1 Trade
Arms for Instability (6) Surplus
ROW (6) (5)

Lobby Effort for
Arms Production
(7)
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Another sector which is influenced by Congressional action is the U.S.
Political Sector for Arms Transfer Decision In this sector, the Congress
monitors arms transfer decisions made by the executive and is, by way of

legislation, able to influence those decisions. This entire process is rep-

resented by the variable U.S. Inclination to Approve Arms Transfer Requests.

Although conceptually defined as one variable, the U.S. Inclination to Approve
Arms Transfer Requests is sensitive to many inputs, most of which are re-
quired to be considered by law or presidential directive. One of the most
significant inputs is the United States' desire for increased influence with
the prospective customer. A number of the people interviewed for this work
indicated that the importance of bilateral relations between the U.S. and

the country requesting arms transfer was in fact the single most important
factor to the U.S. government when considering whether or not to disapprove a
sales request.

The Arms Export Control Act, as amended, requires that arms transfers'
would not be approved unless, among other things, the transfer will strengthen
the security of the U.S. (8:Sec 102). To ensure that this happens, information
about threat to the U.S. (direct and indirect) and regional instability needs
to be studied by decision makers. IOther factors influencing arms transfer
decisions include the standard of human rights maintained by the prospective
customer, thevLobbying Effort for Arms Production and U.S. Popular Support
for Arms‘Transfers. U.S. Approved Requests, U.S. Popular Support for Arms
Transfers and U.S. Inclination to Approve Arms Transfers combine to form a

negative loop, depicting the U.S. public's growing dislike for transferring

arms as more are transferred. This illustrates the increasing pressure which

can be applied by that part of the public which sees the U.S. in the "Mer-

chants of Death" role when arms are sold overseas.
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Three factors which do not appear to play a direct role in arms trans-
fer decisions but which pervade the system are U.S. Gross National Product,
u.s. Employment, particularly in tﬁe defense induStry, and the U.S. balance
of trade. The rationale for including these variables is that while they do
not play a significant part iﬁ arms transfer decisions from day to day, they
could becomé quite important if they reach éxtréme values,

The U.S. Desire for Influence is defined to be a function of perceived
threat to the U.S. and the United States' demand for external resources.
This desire, in turn, affects the actual U.S. inf]uencé in a country and
can be related to a counffy's perceived threat from the U.S. Requests‘for
arms transfers which are denied by the political machinery remain in the
system and are returned to the requesting country for reassignment.

One of the most important inputs to this sector is information about
threats to the United Sfates. Sector 4, the U.S. Military Resource Planning
Sector, considers those factors which can combine tq/fhreaten the U.S. for
the purpose of defining direct and indirect threat to U.S.

4. U.S. Military Resources Planning Sector:

ROW Aggressive
Intentions to U.S. (4)

o U.S. Military
: Fquipment (1
ROW Military \\\ Popular Support for =quip (1)

Capabilities (’1 Defense Spending ////
. - +

“ressure on Congress
7or Defense Nollars (2)

* direct

M111tary

Threat <:;J P
1- Required 4+
U.S. Desire for Po u]ar DOD Arms
Influence (3) P Inclination to +
+ Support for Approve Arms
Arms PP U,S. Required

Transfers (3) TransfeibRequests () ¥ilitary

\:;\ + "apabilities
Indirect Threat

% to the U.S.

Regional
Instability (&)




13

Direét Military Threat is a combination of military capabilities in-
herent in equipment and aggressive intentions toward the U.S. by a country
or group of countries. It implies a risk of overt attack on U.S. property.
The degree of direct threat felt by the people of the U.S. will influence |
United States' required capaQi]ities, U.S. desire for influence, particularly
with friendly countries and the popular support for defense spending. These
influences, in turn, increase the pressuré on Congress for defense dollars.
An {indirect threat to the U.S. is more subtle than a direct military threat
and can involve U.S. interests in foreign countries being jeopardized., In -
this sense; the possibiTity of being unable to 1mport.crude 0il as a re§u1t '
of unrest in an area might constitute an indirect military threat to the U,S,
In other words, all threats against the U.S. which are not direct aqd which
might requiré military infervention are compounded in the variable, Indirect
Threat to U.S. This indirect threat is taken as a f&nction of regional in-
stability. |

Although an indirect threat may not be asvisible as a direct threat, the
process by which it results in increased Pressure on Congress for Defense
Dollars is, for the purposes of this study, the same. The effect bf direct
military threat-on the arms transfer system is, however, different from |
that of an fndirect threat. In the general sense, as the direct threat to
the U.S. increases, it would be more 11ke1y to concentrate on devoting de-
fénse production toward enhéncing inherent military capabilities. On the
other hand, as indirect threat is perceived to increase, the U.S. is more
likely to transfer arms to friendly countries in the region concerned to
reduce the magnitude of poSsib1e U.S. military involvement. For example,
the U.S. increased arms transfers to South Korea partly to reduce the-U.S.

commitment there.
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5. U.S. Economic Sector:

U.S. Demand to
Develop U.S. Resourcesj}

U.S. Desire for

Popular Support for
Influence (3) ° o

u.s.
Deve]opment Defense Spending (2)

of Resources “\\ ///"
| / ) GNP
u. S Resources J///// ‘Q:?‘ rax Revenue (2)

u.s. Product1on of \\\
Equipment
overseas (1) Arms (7)

. .S, Inclination to
S ’ : Approve Arms
<i’f"— . ,//’/ff Transfer Requests (3)
+ Cost of Keeping +

+

U.S. Demand for -
ROW Resources

Deployment of

Forces Overseas U.s. Emp]oyment
> u. S Trade + Teyust Fund (2)
///J'Surplus
Payment for , ROW Financial Strength
Trust Fund (8) (8)

While the U.S. economy is not thought to play an important part in arms
transfer decisions, the ability of U.S. industry to produce arms is quite im-
portant. If the rate of growth in GNP is high, U.S. emp1oyment stable. and
the balance of trade close to zero, then the economybcan be considered healthy.
Under these conditions, the arms industry can expand its capacity, develop new
weapons systems, and plan its production smoothly.

If conditions departed significantly from the norm, arms transfer deci-
sions may be‘more influenced by ecohomic events through changing 1obby group
activity, pressure on the Congress and through popular support for arms pro-
duction and arms transfers. | |

Arms transfer decisions dd have some effect on the economy. Arms pro-
‘duction contributes in a positive way to GNP and employment while arms trans-
fers have enchanced the U.S. Trade Surplus pos1t1on Also in this sector
and detracting from the trade position to some extent is the Cost of Main-

taining Forces Overseas. The U.S. economy, therefore, is considered to have
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a small but important impact on the arms transfer system which, through a
. feed-back process influences the economy.
6. ROW Military Resources Planning Sector:

J.S. Inclination to

ROW Aggressive + Approve Arms 4+ _ Nyerseas Deploy-
Intentions Requests (3) ment of U.S. Forces

\ ]
i”"/”,,__..fnd1rect Thr?at
p + to U.S. (4)

\

Arms Transfered (10)

-

Reg1ona1 In<tab111ty

U.S. Influence \,/ ( ROW Military
o } Equipment (10)
ROW Perce1ved + U.S. Disapproved
Threat from ROW Requested Arms Requests (3)
: for ROI
U.S. Desire { ROW Required ROW Approved
for Influence Ailitary ¥ Requests for
(3) Capability ROW ¢ Amrs (8)
\\\;r D1sapproved . Withdrawn
: ROW Perceived Requests ( Requests (8)

léqﬁ'lpm;llta(\\]"))/JThreat from U.S.

“From a very high view-point, the process forAfreign countries to plan for,
request and authorize arﬁs procurement fs esséntia11y the same as for the U.S.
A military p]anniné sector assesses the threat, determines requirements, and
then asks the government for resources. 'This sector describes the general
process for determining military requirements. |

The threat felt by a foreign country is influenced by both the perceived
hostile intentions and the military capdbi1ities of its neighbors. An ex-
amination of the threat results in a country being able to determine what
military forces it needs. This required force is compared to existing forces
and excess requiréments are then ordered. The aggregate of requested arms
_in a particular region is used as a measure of that region's instability.

RéQiona] ihstability impacts the U.S. Inclination to Approve Arms Transfer
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Requests, willingness to deploy forces overséas and assessment df indirect
threat. Also depicted in the diagram is a country's perceived threat from
the U.S. This variable is shown separately because an active U.S. desire
for influence with a foreign country might be seen by that country as a
threat to its 1nternat1ona1 pos1t1on Once the requirements are determined,

orders are passed to the respect1ve governments for consideration.

7. U.S. Arms Production Sector:

Defense :
Appropriation ﬁggzg‘s’ig (1) ROM Arms Transerred (19)
Fund (2) Resources 7 +

Available (9)

: 7+ + s s ; . .
Orders for Defense Y.S. Military Equipment (1)

Production |
| u.s. ' GNP (5)
+ Accepted Resources (5) ‘ﬁ::::::::ji
Erders ‘———5\\\\;_E::i'J.S,'Armg . *TU'S' Emp]oyment.(B)

) Production
Excess Arms
Production "'—__——”j \\.h

+

Capacity \ g.S. £H$UStry !
Cost of Pemggntsor Payments for
Production ay Defense
.---..~\\\\\‘-. Production (2)
lobby1ng Effort
for Arms Product1on Profwtab111ty‘¢/
+ Desire to
U.S. Inclination Broduce :r,/

to Approve Arms Request
3) + v
Pressure on Congress

for Defense Dollars (2)

The final sector of the model concerned mainly with the United States
is the U.S. Arms Production Sector. Orders for Defense Production are re-
ceived from DOD when money has been made available from the Defense Appro-
priation Fund or from the Trust Fund. Orders accepted by the defense in-

dustry result in the production of arms for the U.S. and foreign customers.



17
Arms production depletes resources obtained from the U.S. and fromvthe
rest of the world and utilizes U.S. production capacity. An excess pro-
duction capatity coupled with a profitable position results in increased
Tobby activity by the arms industry in the Congress for increased orders
from home and abroad. As pointed out previously, the production of arms
contributes in a positive way towards GNP and U.S. Employment.

" 8. ROW Politice - Economic Sector:

-Inc11nat1on to Approve
Arms Transfer Requests (3)

Requests for air"““‘“-\ Orders to ROW
Arms Transfers Arms Industry (9)

ROW Approved
ROW Qequests for Arm t

Diaspproved #Z ROW Industry
Requests - Requests for
ROYW Payments (9)

‘Financial_=

Qequested Arms for Payments Strquth
ROW (6) “&\~_\\ nemand for Payments
: to Trust Fund
*_Withdrawn
_ (”Requests o :
‘Trust ‘
: " U.S. Approved U.S. Trade Fund (2)
Requests (3) Surplus (5)

. The part of a foreign country responsible for making arms procurement
decisions (usua]]y the government) needs to be cognizant of a number of
factors. For the funct1on1ng of this model they have been defined as the
military requests themselves and the country's financial strength. The U.S.
arms transfer system is then sensitive to how a country's authorized acquisi-

tions are divided between the U.S. as requests for arms transfers from the

U.S. and orders placed to industry in the rest of the world, Payments for
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production in turn influence the financial strength of the country .

9. "ROW Arﬁs Production Sector (9):

ROM Aggressive

Intentions
Against U.S. (5)
Y.S. Influence v - - : e 1.5 . Arms
\____—_——'—"—_—\ - y oy » . . N L e, 3 .
(6) ROW Resources + Production (7)
Row Resources — "y Available
- .+
Request: for » ROW Arms N
Arms Transfers (8) h Production ¥ ROW Military

; A Capabilities (10)
Orders to ; #\\\\\\\\*;’
R d v & ) -
fgggcmgStr“:,“\\\ ~”f ROW Industry Requests

for Payments

ROW Approved Requests

‘ . |
for Arms (8) ROW Financial

Strength (8)

Orders received by the ROW Arms Production Sector for arms production
are assumed to result in uncbnstrained arms pfoduCtion. This #s because
any country with sufficientAresources can generally obtain arms from some=
where in the world, eVén if the U.S. declines to sell. Payments to the ih-
dustry for arms deplete ROW Financial Strength'whi1e they increase ROW Mili-
tary Capabilities.

As arms are produced by the arms industry, resources are depleted and
this in turn reduces the total resources available in the world. “Available
resources are sensitive to some extent to U.S. influence as well, both for

their development and depletion.
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10. ROW Military Resources Sector:

Overseas Deployment of
A U.S. Military Equ1pment (M)
U.s. Arm§

Production (7) Regional

//" Instability (6)
l +

Arms Transferred + ROW Military

Capabilities ,
a//’/"; \\\\\‘:“irect Military
ROW Arms :

> - Threat (4
Production (9) Requested Arms reat (4)

for ROW (6)

-+ ROW Willingness to
Pursue Aggressive
Intentions (6)

This sector demonstrates how arms from U.S. Production Sector contribute
to Arms Transferred. Arms Transferred combined wfth ROW Arms Production to
produce the total increase in ROW Military Capabilities. Transferred arms
generally reduce the Overseas Deployment of U.S. Military Equipment and Re-
giona] Instability. An 1ncfease in ROW Military Capabilities on thé other
hand 1ncreases the overall threat to the U.S. and ROll's wfl]ingneSs to pur-
sue aggressive intentions. It also depletes the number of requested arms
for countries concerned. The ten variables in the ten sectors of the model
presented have been operationalized and flow diagrams of the sector struc-
tures developed. Full exposition of the model flow diagrams and mathematical
structure of the model is beyond the scope of this paper. One sector,
however, will be addressed fully and its equations solved usihg DYNAMO
to illustrate how the model is used in research.

Model Operation

The flow diagram for sector 1, U.S. Military Resources Sector, is
shown in Figure 3. The structure in this sector embodies the fundamental

philosophy of the model. The world is made up of thirteen representative
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Fig. 3. Flow Diagram, Sector I

countries. For example, there is a European country representing all of

the North Atlantic Treaty Organization members, an East Asian country repre-

senting Japan and Korea, and continuing until typical areas of the world are

represented. The Il index represents these countries. The second major

principle involves the categorization of arms from nuclear weapons to "dated"

(pre-1960) conventional weapons. There are four such categories represented

by the I2 index.
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The two basic levels shown are U.S. Forces Overseas (USFQ), using
both the I1 and 12 structure, and U.S. Forces Conus (USFC), using the I2
index and representing forces based in the continental U.S. These levels
are controlled by a force deployment rate (USFODR) which is dependent
upon the'wor1d situation, a country's requirements, and U.S. policy. The
inputs that control movement of U.S. forces come from the various other
settors of the model. For this paper, these inputs were treated as
exogenous to Sector I to demonstrate how the variables respond. Runs were
first produced with the exogenous levels set to zero to demonstrate initial
stability. AlIl1 levels remained at initial values during this test.

" The results of Figures 4 and 5 show how tﬁe variables respond fo
changing deployment policy. As the amount of fdrce requests reéeived
increases, U.S. Forces are drawn down. Th{s is not uncharacteristic of
thé result observed during the 1973 Afab—Israeli conflict. The U.S;
heavily supported Israel at the expense of some U.S. férce capab11ity. In
the second case, the variables are controlied to show response to fluc-
tuating requests. These typical outputs illustrate how the model may be

used to evaluate sales and deployment policy.

Summary and Conclusions

The major focus of this paper has been discussion of the structure
of the Foreign_Military‘Sa1es System. _fhe discussion illustrates the power
of system dynamics as a conceptual tool to form a theory of system struc-
ture and to formulate a set of hypotheses about system behavior. Applica-
tion 6f the iterative process of conceptualization, analysis, testing, and
reconceptualization has sharpened understanding of the system to thisb

point. Research and the testing of policy alternatives are continuing.
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