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1 Survey ot Concepts

1.1 CONCEPTS NEEDED

This chapter sets out the concepts needed to design an integrated
socl0-economic and security order and its policy, to be discussed
in the later chapters of Part I. A traditional socio-economic
system, a traditional security and an integrated setup will be
discussed. This means that we first examine the economist’s
position, then the peace researcher’s, and finally set out our
proposed integration of the two. Another way of expressing this
1S that, as economuists, we internalise into the economic setup
the security aspect. Of course, the security side might equally
call this the internalisation of the socio-economic aspect into
their setup. Either way we want to present an interdisciplinary
analysis.

A ‘main distinction we propose to make is that between
qualitative and quantitative concepts. Qualitative characterisation
of the concepts always constitutes the first step. Quantification
may tollow, but 1s not always possible; if it 1s, it 1s the second
step, yielding supplementary information about the range of
the phenomenon under discussion. This information opens

up opportunities for further research not possible without

ing or. measunng ‘something not measured so far. In physics the
colour spectrum was first distinguished qualitatively only (red,
orange, yellow, etc.) and later quantified as the wavelength ot
light. Temperature was first understood as something qualitative
(hot, warm, etc.) and later measured in degrees. In economics
we first speak of rich and poor people then refine that characteris-
ation by measuring Incomes. ' |
Similarly a socio-economic order may be characterised by

its aims either qualitatively or quantitatively. A qualitative
‘ 3
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identification of a set of aims may be full employment and
balance of payments equilibrium. These aims may be quantified
by specifying them as at most 3 per cent unemployment and a
figure for the total of imports in the widest sense. Quantified
aims are also called rargets. Similarly the means used to attain
the aims—for instance, tax rates—when quantified will be called
instruments. The same terminology will be used in describing the
security order.

In this book the socio-economic and security problems will be
approached 1n a qualitative rather than a quantitative way. Partly
we are forced to do so for lack of quantitative data. Where
quantitative data are available and relevant we shall use them.
Where they are not available or relevant some attempt will be
made to fill the gaps. But some of the important problems we
have to consider are mostly qualitative. In the terminology ot
the theory of economic policy (Tmbergen 1956) it is reforms
rather than year-on-year economic (or security) policy that we
propose to deal with. In other words, the social (and security)
order will be given the main emphasis, illustrated with the
instruments to be used. We justify this choice using an example
from civil engineering due to Goudriaan: it is more important
to build a sufficiently strong bridge (based on static physics) than
to study the dynamics of too weak a bridge’s collapsing. Our
research too 1s an attempt to find an order of peaceful stability.

This chapter’s list of concepts may be compared with the list
of dramatis personae in front of a play’s text or the list of
variables preceding an economic model. The order chosen follows
the order in which the concepts enter the analysis. As a
consequence the structure of this chapter 1s roughly the same as
that of Chapters 2 to 4 inclusive. Some duplication is unavoidable,
as Chapters 2 to 4 constitute an elaboration and refinement of
the present chapter.

Before starting an ordered treatment of our subject we want
to draw the reader’s attention to the massive uncertainties it is
beset with, largely because of its nature. Some examples may
1llustrate thls Among western scientists, politicians and military
leaders enormous differences of opinion exist about the aims of
Soviet leadership. Some hold the view that the occupation of
Western Europe 1s among their aims, others deny this emphati-
cally. Then, among scientists, a wide divergence of opinion exists

- about the possibilities of finding a technology to protect us

against missile attacks. President Reagan’s advisors are optlmlstlc
‘about such technologlcal development. Most independent scien-
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tists—tor instance, those united as ‘Concerned Scientists’—are
highly sceptical, and call the Strategic Detfence Initiative (SDI)
‘bizarre’ (Rath]ens and Ruina, 1985). Equally wide differences
of opinion exist about the stablhty of the balance created by
ballistic missile defence (BMD).

Very concrete uncertainties also exist, such as the question of
the ‘missile gap’: for a long time US military leaders maintained
that the Soviet Union had many more missiles than the United
States. Once spy satellites were available to check the number
of missiles, 1t was found that a gap did exist—but one which

favoured the US.

1.2 QUALITATIVE SOCIO-ECONOMIC CONCEPTS:
IDEOLOGIES, AIMS AND MEANS

Since a major role in today’s economic and security debate is
being played by the superpowers (the Soviet Union and the
United States—which for reasons of symmetry we shall indicate
in this book by SU and US) ideologies are the first concept we
encounter. We define an 1deology as a theory or an opinion held
not by scholars but by politicians and some of the general public,
and 1S more dated than theories discussed by scientists, although
the latter are not completely free from ideologies. The main
subject covered by an 1deology 1is the impact of a social order
on a population’s welfare and security.

The two main i1deologies used in the world political debate
find their origin with Adam Smith (1776) as the father of
‘capitalism’ and Karl Marx (1867, etc.) of ‘communism’. Put this
way the ideologies are oversimplified and the extremes of
capitalism and communism are inaccurate terms. Even though
libraries of literature deal with these i1ssues which the present
authors contributed to, we think it appropriate here to restrict
ourselves to this over-51mpl1ﬁed and Inaccurate statement: the
argument of this book would not change significantly if we went
into more scientific detail at this stage. We do so later. Targeted
aims can be summarised as optimal welfare. Weltare or human

_____

satisfaction indicates the extent to which human needs are
satisfied. Human beings are complex creatures with many needs.
The details of welfare and its determinants will be discussed 1n
section 2.2.

The socio-economic order created by a nation’s authorities
(Parliament and government) constitutes, in principle, the means
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to optimise the population’s welfare. By ‘order’ we mean a set
of institutions which all have a number ot specific means or
instruments. These institutions include traditional and natural
groupings such as families, local communities and more con-
sciously designed organisations such as enterprises (production
units) up to government authorities at various levels (municipalit-
ies, provinces and the central government in Canada or the
Netherlands, and similar institutions with other names else-
where). A particular group of institutions (e.g. schools at various
levels) fulfil separate tasks. Public authorities make decisions
about a number of community tasks, such as internal law and
order, provision of physical and psychical infrastructure, such as
means of communication, information and policing, as well as
the collection of the taxes and social security contributions
needed to implement the authorities’ statutory tasks. These
concern collective or public goods whose characteristic 1s that
one individual’s use of them does not reduce the possibility for
other individuals also to use them. The quantities of these goods
needed must be such that the sum of all citizens’ marginal utility
equals the goods’ marginal costs. (The authorities estimate the
individuals’ marginal utilities.)

A nation’s 1nstitutions may also include private organisations,
from productive units, mentioned before, to consumptive associ-
ations ot many kinds, sports clubs, arts associations, religious
communities, at both the local and international level. In many
countries citizens are free to organise themselves in political
parties, trade unions and employers’ associations, often with
superstructures, such as a congress of trade unions, or of
employers’ tederations. In other countries less or little freedom
prevails and more ot these tasks are considered to be within the
government’s sphere.

1.3 QUANTITATIVE SOCIO-ECONOMIC CONCEPTS:
MODELS, TARGETS AND INSTRUMENTS

As observed part of the aims and means can be quantified and
their interconnections indicated with the help of mathematical
relations. In several respects these figures (usually called vari-
ables) and their mathematical relations can be seen as a framework
determining the main appearance (German: Gestalt) of a nation’s
economy. Together they are called a model, to underline the
simphfied nature of such a framework. The variables may be
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distinguished in four categories (cf. Tinbergen, 1956): data,
targets, instruments and other variables. Data are variables
whose value is determined outside the socio-economic sphere,
for instance scientific development or nature. In this book it is
important that variables determined in the security sphere belong
in this category.

Models can be used to analyse or to manage an economy—
in more detail or more accurately over short periods, or only
the main teatures over long periods. In this book management
1s chosen as our subject rather than analysis or explanation. This
implies that we take as given the data and the targets, and as
unknown the instruments and other variables. Important targets
for a long-run socio-economic policy are population, production,
employment, consumption, 1nvestment, income distribution,
price levels. This 1s a minimum list for nations preferring a
decentralised policy and leaving many decisions to private
employers and markets. Nations with a centralised policy need
a large number of targets referring to a considerable number of
industrial sectors (in the wide sense of also including primary
production (agriculture and mining) and tertiary production
(services, from transportation to teaching)).

More features of the models discussed may be taken from
economies half-way between complete centralisation and com-
plete decentralisation. Such economies can be found 1n Western
Europe, Japan and some developing countries, whereas the SU
and US are more extreme. In such economies stable markets
can be left unregulated, but unstable markets are better planned.
Examples of the latter are several raw material markets, but
possibly also some labour markets. The main cause of the
instability of such different types of market are the long lags 1n
the supply relations. A high price for rubber works through
an over-supply only after the newly planted trees bear latex. It
takes some time to train the increased number of students for a
highly skilled type of labour (e.g. a computer programmer).
Investment in large buildings and heavy equipment requires
planning in order to avoid over- or underinvestment vis-da -vis
what seems the most desirable rate of growth from various points
of view, including environmental considerations. Another cause
of market instability is low elasticities on both the demand and
the supply sides. An aspect to be taken up in more detail In
Chapters 5 and 6 is the need to plan for large parts of the world
if not for the world as a whole. ' S ‘

The important mathematical relations in $SOCIO-eCONOMIC
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models are: balance equations, production functions and demand
equations. Balance equations are important because of the
desirability for the economy to develop along a balanced path,
meaning in many cases the avoidance of over- or underproduction
of goods or of skills. Production functions in the widest sense
are important since they represent fechnological constraints but
also choices. Demand equations are important 1f a maximum of
consumer satisfaction 1s desired.

{4 SOLUTION OF THE OPTIMUM PROBLEM

We propose to discuss first the concepts used 1n an exact solution
of the optimum order problems. Later we add some remarks on
possible approximations. The solution starts by expressing the
nation’s welfare level in terms ot the possible means and
instruments to be used. For non-quantified means the relation
between welfare and means can only be expressed verbally, or
In a table showing qualitative characteristics. The optimum 1s
the maximum of welfare within the frame of the restrictions on
the economy. A simple example why restrictions occur is the
following. Generally welfare experienced will be higher the more
goods are available. Welfare tor most people will also be higher
the less they have to do onerous work. So at first sight most
people will opt for as many goods as possible and as little
unpleasant work as possible. But these two options are incompat-
ible, because access to a large quantity of goods requires that a
large quantity of unpleasant work be done. This relationship
between quantity of goods and quantity of labour—known as a
production relationship or production function—is one of the
restrictions we are facing. The optimum is the point where one
more unit of product provides as much satisfaction as the
additional labour dissatisfaction. Beyond that point total satisfac-
tion declines. -
Other restrictions are to be found in our environment. More
production also causes more pollution. Here again a point is
reached where the additional pollution provides dissatisfaction
equal to the satisfaction derived from the polluting activity.
- The education process an individual chooses introduces its

~own restrictions. Learning more will enable that person to get a
job providing more satisfaction—either psychologically or by a
higher money income. But a point is reached where more
learning 1s too difficult, depending on the person’s capabilities.
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Still other restrictions are the balance equations, mentioned
before. They express the fact that no more of some input (e.g.
energy) can be used than i1s available. This naturally applies to
all inputs. The restrictions will be discussed in more detail in
Chapter 3. There are different methods to find a maximum of
some variable—welfare, 1n our case—within a framework of
restrictions. In our illustrations for mathematically trained readers
we shall choose the method known as ‘Lagrange multipliers’.
More advanced readers may prefer newer methods. We shall
also offer a more advanced method, 1n some cases. Elsewhere,
simpler methods will be used. Sometimes the exact method will
be approximated only, instead ot being applied strictly. Some
applications ot the quantitative models described in section 1.3
are based on the assumption that the policy planner knows what
values a number ot targets have in the optimum, for instance
the employment target and the balance of payments discussed
in section 1.1.

Some examples of more concrete elaborations of the solutions
discussed are shown elsewhere (Tinbergen, 1985). In Chapter 5
of that book a static model 1s used to find the structure ot an
economy with / consumers, H producing firms, J private or
individual goods and K (part) collective goods. The economy’s
government estimates the marginal utility of collective goods
(which may be part-collective) and collects the taxes to finance
their production. Consumers maximise their weltare and pro-
ducers their profits. The quantity of capital is given; the social
order 1s one of free competition.

In Chapter 14 a dynamic model 1s used to find an optimal
mobile social structure. One good is considered, part of which
iIs consumed, another part invested in physical capital, and a
third part in human capital (i.e. education, which transforms
each individual’s innate quality into a higher quality). Total
production depends on capital and on the quality of all [/
individuals.’

1.5 SECURITY: QUALITATIVE AIMS AND MEANS

After discussing the concepts used in a traditional socio-economic
setup to find an optimal order and its policy we now consider a
traditional polemological setup. The aim may be defined here
as optimal security with respect to the rest of the world. In the
simplest setup only two countries will be considered. This may



10 The Optimum Structure and Management of World Society

be interpreted in two ways. One is that the rest of the world is
considered as one other nation. The other interpretation—not
so far from reality—is to consider only the two superpowers, US
and SU. Security has been called an ‘underdeveloped concept’.
This is illustrated by the fact that some experts (Roling, 1984)
consider it to have no less than four dimensions (to be discussed
later; see section 2.2), whereas others (Fischer, 1984) see it as
one-dimensional. This lack of agreement also appears in the
question of whether we consider security as a commodity (a
good) or a state of mind of the dimension of welfare. Security
refers to the situation of one’s nation: its functioning should not
be threatened, but, on the contrary, be assured. The feeling of
security is narrowly connected with national pride (also called
patriotism or nationalism). Most citizens feel happy, when
returning from abroad, to be back in their own country. An
important aspect of this sense of well-being 1s the ability to
communicate freely with others, who can understand the language
spoken. Most people only have one or two languages and they
feel lost wherever these languages are not spoken or understood.
Another aspect of patriotism is that their education has contrib-
uted to the belief that their own nation and its population are
better than other nations and their populations. Finally, even if
In some respect their country has been shown not to be
better—in whatever sense—than some other nation, they may
nevertheless feel: ‘my country, right or wrong’. All this illustrates
the strong emotions generated by nationalism and hence also by
the country’s security. .
The means available to maintain or maximise a country’s
security consist of various institutions. One considered very
important by many, 1s the country’s sovereignty. This implies
freedom of determination without recourse to any other nation
or institution. Within this freedom, however, treaties with other
countries may be concluded. Other institutions making for
optimal security may be internal or external political institutions.
An internal political institution may be made in matters of trade
and development cooperation. An external political institution
may be the acceptance of a decision by the International Court
of Justice or of another international court. In addition to
political institutions military institutions exist and are considered
as a means of attaining optimal security. Military institutions are
characterised by their human production factors and their arms
categories. Broad categories of the latter are conventional
and nuclear arms. Another subdivision of great importance is
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offensive vs. defensive weapons.

Galtung (1984) derives defensiveness and offensiveness from
the range of the weapons 1n a system and their impact area, and
hence from geographical criteria: if the point of impact is a
country’s own territory, the system 1s defensive. Both are
designed to serve the own nation’s security, but offensive
weapons reduce other nations’ security, which is not true of
defensive arms. Whereas tfor some types of weaponry defensive
arms are well known and numerous, this not (yet) true of rockets.
Mines and anti-tank guns can be quite effective, but defence
systems against rocket attacks hardly exist. A defensive weapon
known to one country, but not to the other, may be dangerous
to the latter, however, as explained in section 3.5 in a discussion
of the Strategic Detence Initiative.

An institution of decisive importance 1s a form of cooperation
called common security. This means security based on a complete
sharing of all technological knowledge about defensive weaponry.
With the present distrust between the superpowers’ military and
political leadership it seems completely i1llusory. Among scientists
1t 1s not 1llusory. Top scientists preter international cooperation
over nationalism. The threat created by nuclear energy has
strengthened scientists’ conviction that their traditional attitude
iIs the only guarantee of real security. There seems to be a
beginning of understanding between civil servants (Spoor, 1985;
Boutwell and Long, 1986).

1.6 SECURITY: QUANTITATIVE TARGETS AND
INSTRUMENTS

As in the case of socio-economic policies, details of security
policies can be treated in a quantitative way only. Concrete
decisions always require figures. That means the setting of targets
and the application of instruments. A long-term optimal security
order may have zero targets for offensive and low targets for
defensive weapons, with the latter only for policing services.
Non-military targets in trade may be the absence of import quotas
and budgets for financial transfers to countries in difficulties. It
1s virtually impossible to deal with this subject at present, W1th
the lack of information over long periods.

We consider it more useful to treat a subject linked to
quantitative targets and instruments, for a shorter-term discussion
as will be presented 1n Part II ot thls book. Quantities can be
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given only after categories have been defined and for readers
not tamiliar with security literature—presumably a substantial
number—something may be said about weapon categories and
the source of their names. These have their origin in the natural
sciences.

Weapons may have a fixed location (mines, anti-aircraft guns)
or be mobile. They may move along the surface (tanks, warships)
above the surface or below (submarines). The greatest variety
1S In weapons moving above the surface.

Oldest are ballistic weapons, launched from guns and moving
along the well-known parabola-like curve, starting at the gun’s
end and finishing at or near the target. The first ballistic weapons
presumably were bullets; early developments consisted of
increases in the bullet’s size and corresponding increases in the
energy used to propel the projectile. In the 1930s the Nazis
developed rockets (the V-1 and V-2s), launched in a more
complicated way: 1.e. with more than one launcher. After World
War 1l some of the German missile engineers were kidnapped
by the US and some by the SU, and again size and power were
Increased. Also, the distance between launching base and target
Increased. Strategic missiles are now able to cross the Atlantic.

The discovery of nuclear energy constituted another develop-
ment. Among the latest developments is the installation on such
a missile of more than one vehicle directed at different targets,
which required the construction of multiple independently target-
able re-entry vehicles or MIRVs. Apart from these various
developments the accuracy and reliability were improved.

Alongside missiles, satellites are used either for peaceful
purposes or passive military purposes (e.g. observation). To
keep an object such as a satellite in an orbit, it has to be launched
In a specific direction. A satellite may have orbits in different
planes and with different periods. If the plane coincides with
that of the earth’s equator and the circulation time is 24 hours,
the satellite will remain above the same point of the equator
(geo- -stationary orbit).

The moving forces of ballistic mlssﬂes and satellites are the
force used for the launching and gravity.

As a defence against ballistic missiles or against observatlon
(‘spying’) satellites, anti-ballistic (ABM) or anti-satellite (ASAT)
missiles may be launched. Both have been tested with varying
degrees of success. '

‘Missiles may have auxihary missiles attached able to change
the direction of trajectile. This is not only a characteristic
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of the much more complicated hardware such as space labs but

also for extremely accurate warheads equipped with a terminal
guidance system, such as the submarine-launched Trident D-5.
now under development in the US.

Finally, dehvery vehicles for nuclear weapons include bombers
and cruise missiles, which travel close to the earth’s surface.

1.7 SECURITY OPTIMUM IS ITS MAXIMUM WITHIN
A FRAME OF RESTRICTIONS

Considering security as a collective state of mind reflecting the
assumed probability that now and in the future the functioning
of the nation is guaranteed we shall discuss what the optimum
level of security 1s. As with welfare, the optimum is the maximum
level within a framework of restrictions. Before specifying the
restrictions the nation is facing, a few remarks on an optimum
(and a maximum) are necessary. They represent an equilibrium,
but a distinction can be made between stable and unstable
equilibria. An equilibrium position is the outcome of move-
ments—in our case of the two countries’ security position. These
movements In the security field are reactions to previous
movements of the other country. If the movements converge
they lead to a stable equilibrium; 1f they diverge, the equilibrium
1s unstable and can only be maintained by external forces. Left
to itself the system may engage in an arms race with dangerous
implications.

Two forms of instability have been distinguished: arms race
instability and crisis instability. Arms race instability means that
the two conflicting sides have an incentive to spend ever larger
amounts on weapons. Crisis instability means that in case of a
crisis a conflict tends to escalate rapidly, particularly when both
sides have an incentive to strike first. The two forms of instability
may go together, but they need not. ﬁ -

The restrictions under which security 1s generated depend to
a high degree on the scenario we consider. As a consequence of
the enormous threats with which we are tfaced, we shall consider
a wide variety of scenarios, in the hope of finding one more
attractive than today’s. It is characteristic of today’s international
anarchy that an almost unrestricted sovereignty exists and is even
advocated by political leaders. This means the virtual absence
of restrictions and the existence of an enormous over-armament,
since sovereign nations think that more armaments make tor
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security. In actual fact our security has declined and so has our
welfare. |

A better scenario is one in which a number of freaties have
been concluded and are being respected, such as bans on certain
types of armaments or on testing new types. The restrictions of
the system evidently are the limitations agreed on in the treaties.
They may imply a somewhat less dangerous optimum level of
security.

In the longer run much better scenarios may become possible.
scenarios to be discussed in this book. They introduce the
creation increasingly efficient supra-national institutions, whose
purpose is an optimally managed planet. To achieve it, parts of
national sovereignty have to be transterred to a world level.

In the conventional approach (optimal security only) the
institutions deal with security, disregarding socio-economic wel-
fare—for instance, an i1deal UN Security Council—without
considering supra-national institutions in the fields ot trade or
financial and monetary aims.

1.8 INTEGRATION OF TRADITIONAL SOCIO-
ECONOMIC AND SECURITY STRUCTURES AND
POLICIES

As announced in the Foreword, the main objective of this book
1s to integrate the socio-economic and the security search to
present an optimal structure ot society and the optimal policies
characteristic of such a structure. Another way ot defining this
objective 1s to call 1t the internalisation of security policies
into socio-economic policies (or, the other way round, the
internalisation of socio-economic policies into security policies).
This mmplies not only that the aims and the means of the two
have to be combined 1n an integrated structure and policy, but
also that the cross-impacts of each component’s means on the
other component’s aims are considered. Because of the increased
militarisation of the superpowers, in particular, but also of the
rest of the world (including the Third World) these cross-impacts
are considerable. The result of this integration means that, In
the long run, a considerable contribution to the world’s welfare
and security can be attained if the mutual suspicion of East and
West can be tranformed into a spirit of cooperation.
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NOTE

1. On pages 155 and 157 of this chapter some errors have been printed; the
correct formulae (14.4), (14.12), (14.13) and (14.14) can be obtained at
request from the author.
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Security

2.1 WELFARE-CUM-SECURITY AS A GENERALISED
CONCEPT

As announced in section 1.8, this chapter deals in more detail
with the integration of socio-economic and security optimal
orders and their policies into one combined optimal order and
its policies. The main reason for this integration 1s, of course,
the disastrous impact a war would have on human weltare. But
even in years of peace between the leading countries the resources
spent on war preparation are no longer negligible, especially 1n
the SU and the US, and amount to many times the amount
spent on development cooperation. So far the only exceptions
to this are Japan, Brazil and Mexico, where only 2 per cent or
less of GNP is spent on military purposes. Yet this 1s about twice
the amount spent on official development aid. In comparison to
the superpowers and the European Community this low military
budget makes available to investment, and hence to growth,
sizeable amounts, explaining the high rate of growth of the
Japanese economy.

Symbolically the integration we are going to study may be said
to combine the problématique considered by two well-known
Independent Commissions of experts with political experience,
presided over, respectively, by Willy Brandt and Olof Palme,
and known as the Brandt Commission and the Palme Com-
mission. The Brandt Commission reported in 1980 and 1983
under the titles North—South and Common Crisis; these reports
deal with the North-South problem. The Palme Commission
reported in 1982 under the title Common Security, and deals
with the East-West problem.

As a matter of course a combined analysis constitutes an
enrichment to all parties concerned. Far better solutions to

16
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North—South problems, including today’s most pressing debt
problems, would be possible if, simultaneously, a solution—or
a halt-way solution!—otf the East—-West problem were
implemented. At the same time, some of the tensions in the
undeveloped continents would be reduced if more resources
were spent on development cooperation, and at least some of
the possible reasons for confrontation between the superpowers
might be eliminated. The role economists might play in the
security debate by integrating it into their field of responsibility
would produce additional arguments in favour of a considerable
redirection of resources instead of leaving the discussion to
military experts alone. If we would only analyse the combined
problématique as a problem of optimal management of our planet
new perspectives would emerge.

The aims the optimal order must set itself may now be
formulated as optimal weltare-cum-security or optimal general-
1sed welfare. In this chapter these aims will be considered in

more detail.

2.2 WELFARE: ITS COMPONENTS AND
DETERMINANTS

A nation’s weltare 1s composed ot the weltare of its citizens.
Our interpretation of this statement (which i1s not shared by all
economists) is that the nation’s welfare is the sum of the welfare
of the citizens. This interpretation implies the possibility of
measuring an individual’s weltare. Weltare may be said to reflect
the degree to which each of a number of the individual’s needs
1s considered to be satisfied. Humans are complex beings and
have many needs. These can be grouped in various ways. We
propose to make a distinction between individual and social
needs. The former depend on the individual’s situation i1n
1solation, and the latter on his relation to other individuals.
Next, individual needs may be either material or spiritual.
Examples of materal individual needs are the need for food,
for protection against extremes of climate, or against other
environmental forces. This need is satisfied by clothing, dwelling
or workplace, and climate. This list can be expanded and each
item can be subdivided. -

Spiritual needs are those for some degree of freedom, for
understanding the environment, the need to perform a task, and
SO On.
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Social needs concern good relations within the family, with
colleagues, and friends, etc. up to good relations with certain
groups in society, or what might be called the need for a good
social climate in which the individual or relatives and triends are
living. The word ‘relations’ reminds us of the importance of the
respect each person receives from his or her fellow citizens. In
countries where basic needs are satisfied the weltare of each
citizen is almost entirely determined by his or her acceptance
within the reference group and hardly ever by the absolute level
of well-being (cf. Kapteyn, 1982). In countries where basic needs
are not fulfilled, the absolute level of satisfaction does of course
codetermine the level of weltare.

In this book three models will be presented 1in order to
illustrate the concepts introduced. Readers not interested in the
mathematical approach may skip these sections without the risk
of not understanding the general argument.

In Model A we consider a ‘world’ consisting ot two nations of
equal size and level of technology. Their weltare depends on
their economic prosperity (measured here by the production of
civilian goods) and on their security, which 1s determined by the
quantity and type of a nation’s own armaments and those of the
other nation. Purely defensive armaments are defined here as
those which increase a nation’s own security without reducing
the security of the other nation. Purely offensive arms are defined
as those which reduce the security of the other nation without
contributing to the security of the nation acquiring those arms.
We shall also consider intermediate types of arms of varying
degrees. It 1s even conceivable to think of ‘super-detensive’ arms
which increase the security of both countries, and ‘super-
offensive’ arms which decrease the security of both. (This model
1s described in more detail in Fischer, 1984.)

Model A will be solved 1n two versions: Problem I and Problem
II. In Problem I, decisions are taken independently by each
nation, whereas in Problem II decisions are taken at the world
level, taking into account the welfare of both nations.

- Model A considers development over time, in discrete periods.
The two nations are assumed to seek to maximise the growth
rates of their economies, of both civilian goods and ‘security’.
A Von Neumann model (a generalised form of the input—output
model) is used to describe the quantities of inputs required for
production at the beginning of each period, and the outputs
produced at the end of each period. The ratio between inputs
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Table 2.1
Industries Inputs from  Outputs to  Inputs from  Outputs to
operated by country 1 country 1 country 2 country 2
country 1 ClV. Sec. ClV. Sec. ClV. Sec. Clv. Sec.
1. civilian 1 0 b 0 0 0 0 0
2. military 1 0 0 C 0 d 0 0
civ. = civillan goods, sec. = national security

and outputs 1n each sector 1s equal to the growth factor (=1 +

erowth rate) of that sector. The goal is to make the smallest of
all growth rates as large as possible.

There are two industries 1in each country, the civilian and the
military, and two goods, civilian goods (for both consumption
and investment) and ‘security’. Both industries use only civilian
eoods as inputs from the domestic economy, since weapons can
neither be consumed nor used to produce other goods or
weapons. The required inputs include consumption by workers
and their tamilies. For one unit of inputs, the civilian industry
produces b units of output (where b > 1 for a growing economy).
The military industry produces ¢ units of ‘security’ as domestic
output, and uses d units of ‘security’ as input from the other
country. If the arms are purely defensive, d = 0. If the arms are
purely oftensive, ¢ = 0. In general, the larger ¢ and the smaller
d, the more defensive are the arms produced.

The following coefficients describe the inputs and outputs ot
the industries operated by country 1, if an industry is operated
with ‘unit intensity’. If an industry is operated at higher or lower
intensity, all coefficients are multiplied by a constant tactor
greater or less than 1. A symmetric table describes the technology
of the industries of country 2. '

The policy instruments available to each country are the
fraction of each period’s civilian outputs it devotes to the civilian
and military industries, and the type of armaments 1t builds.

For Problem II, we have a single table describing the mput
and output coefficients for the world. The negative externalities
of operating the military industry, the reduction of security of
the other country, become internalised. The following table
describes this situation: -
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Table 2.2
Industry World Inputs World Outputs
ClV. Sec. ClV. SEC.
1. civilian ] 0 b 0
2. military 1 d 0 C

Restrictions and optimum conditions will be discussed in
section 3.9 and the solutions in section 4.8.

In Model B we assume that a nation’s weltare w,; depends on
four variables, where 1 = 1 or 2:

y; the nation’s average income

z; the inequality of income distribution

u; the rate of unemployment prevailing in that country, and

e. the state of the environment, where the latter three are
expressed 1n terms of income:

w[.myt.mzimui‘l"e!— (2.2)

Now we turn to a third model, Model C. We offer it in two
versions: Problem I and Problem II. Problem I deals with
decisions taken by sovereign nation 1 in a world of two sovereign
nations; Problem II with common decisions of these two nations,
hence at ‘world level’.
The variables for nation 1 (i = 1, 2) are, tor both versions:

x; total production of goods and services

y; total expenditure on consumption, investment, export sur-
plus, except v, (see below)

a; expenditure on offensive armament

b; expenditure on defensive armament

v, expenditure on goods of special importance to nation 2 and
made available by nation 1 only during peace periods.

For version Problem I, i = 1 only, but for nation 2 we have
a, = as
z":)2 = b5, 1.e. the armament expenditures are considered to be
predetermined.

Also in Problem I nation 1 aims at maximising its welfare-
cum-security function.

U.)l “"-ln ()’l e V') + 1) + C(]l 1”(‘11 + 1) T 0L1 1”(618 + 1)
+Buln(by + 1) + By, 1n(b8 + 1) (2.2:1)

where o« and B are coefficients mdlcatmg the impact of the



Aims: Optimal Welfare-Cum-Security 21

logarithms concerned on welfare of the country considered
(reflected by the first index attached to the o or B). The second
index refers to the country whose armaments impact the term
specifies. Welfare 1n the traditional sense 1s represented by the
terms In y; and security by those in v,, a,, b, and the given
as and b5. The restrictions which country 1 faces will be discussed
in section 3.9 where the optimum conditions will be discussed.
This applies also to Problem II for which the aims are to

maximise:

Q =w +w,=1n(;—v,+1) + a;; 1n(a;+1)
— oy 1n(a,+1) + B4, 1n(b, +1) + B> In(by+1) (2.2-2)
1 1n(y2+V2+1) — Q9 1”(621 +1) + 85 1n(az+l)
+ B2 1n(b,+1) + By 1n(by+1)

Here () 1s total welfare of both countries. All (Greek)
coefficients are positive and the aim function reflects the theory
that offensive weapons of the other country affect security
negatively, but the other nation’s detfensive weapons aftect
security positively. Making available v, to country 2 by country
1 constitutes a non-military security instrument. The countries
are supposed to have about the same size population.

2.3 SECURITY, OR THE PROBABILITY OF PEACE

Human happiness not only depends on socio-economic weltare
as described 1n the preceding section. In today’s world, composed
of a number of independent, sovereign nations, some powerful,
others with modest or hardly any power, the individual’s
happiness also depends on his or her nation’s security. It 1s not
easy to define the concept of security. Its main elements can be
summarised by the probable level of independence or sovereignty
of the nation; that is, the probable extent to which the functioning
of its institutions can be determined by the nation’s inhabitants.
We also call this the probability of peace. This probable level of
sovereignty will have a greater impact on the citizens’ happiness
the more ardent is the country’s patriotism or na<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>