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INTRODUCT ION

The objective of this topic is to explore the potential bene-
fits of applying to future space communities the new town planning
policies that have been modeled in various countries. New town |
planning has served as a tool for many nations as an economic and
social benefit to handle growth pressures on cities, to generate
employment, to offer optional residential living styles, and to
open frontiers for future growth and economic practicality. It is
the belief of this paper that the formula used by the aforemen-
tioned program has obvious applications for handling the problems
that will develop wheﬁ extraterrestrial habitats are promoted for
space. There have been only a limited number of proposals written
that explain a scheme for implementing a major space venture en-
tailing a large number of human participants. The intent, there-
fore, of this work will be to demonstrate a possible organizational
approach towards establishing a new space agency whose mission is
the economic exploitation and the eventual coclonization of space.

The study is a timely one in that studies of space related
topics to date have not been written so as to make them accessible
to the general public. The space program is presently suffering
due to thé public's negative outlook towards an exotic and costly
program. Certain assumptions concerning financing and management
schemes of space facilities that have been studied in some depth
need to be clarified as a foundation for this paper:

"l) Most of the actual [R & D] work involved in the
program will be carried out by pre-existing contrac-
tors and subcontractors. The principal function of

a [management] organization at each stage [of develop-
ment] will be to provide overall technical guidance,

program management and control, and financing for the
project as a whole.
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2) We assume that the program will be implemented
only if the capital costs [of a space manufacturing
facility] are comparable [to earth based industries
or electrical facilities].
3) Assuming that capital costs and/or lifecycle
costs [for a space manufacturing facility] are com-
petitive with alternative [earth based options], we
futher assume that participating companies would be
capable of financing the facility in much the same
manner as at present - by borrowing funds against
future revenues from the sale of [the manufactured
goods].
4) We assume that the [development scheme] will be
based primarily on private enterprise_with varying
degrees of governmental regulations."l

The study includes a fairly thorough literature search of
materials describing space systems from a number of discplines.
Interest in these areas has been extensive in the overall academic
world, yet planning may provide a new direction offering a differ-
ent scope to space program development.

The relative similarity between the small communal space environ-
ment being proposed and new town planning assumes that the former is
consonant with the latter. The thesis, basically, is an attempt to
integrate a new town master plan with the professional disciplines
participating in the research and development of space systems. The
main objective is to prove the capacity and the feasibility of using
the new town planning approach to coordinate a community development
scheme in an extreme environment. Ultimately, the intent of this
paper will be to promote the master plan concept of planning into
the design phase of future space oriented facilities.

The conclusions are only suggestive, because the effort to im-
plement will lead to major modifications, if not in theoretical

concept, at least in their conversion into a program acceptable

for human participation.
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Chapter I: A Need For Planning

Of major interest in the development of this topic is the posi-
tion that planning plays in the generation of the overall master
plan. The term planning is ambiguous in its conception, but defin-
able in its generalized parts. In its more narrow sense, planning
refers to the activities of the professional planner as an economist,
land use specialist, administrator, health system specialist, ect.

In a broader sense, however, planning refers to the process by
which decisions are made, on a private as well as public level. 1In
this sense, planning is both technical and political. It encom-
passes establishment and support of planning as an institution, the
conveying of technical information into the stream of political
decision-making, and provides avenues to generate support for plan-
ning decisions, in addition to the profession's purely technical
role.

The planning process functions as a method of mediating a ra-
tional plan for development, actuating quasi-scientific methods in
its approach. The real issues being to weigh the costs of one ap-
proach to another after considering any and all individual factors
incrementally. From the outset, the planner is faced with a number
of problems:

"1) to determine whose ends are to be served,

2) to create a strategy for achieving consideration
and implemetation of his proposals,

3) and to decide who is to oversee,zcoordinate and
insure the implememtation of plans."

In so many words, a plan of action that, if founded on reason-
able assumptions inspired from reconnaissance studies of potential
program participants, will author a positive response amenable to

the public and private sectors.



- -

The significance of a plan to promote the exploitation of
space would define national and international intent, just as the
proposed Law of the Sea gives direction to man's expansive efforts
to mine the oceans. The issue being argued here is for a plan that
focuses its strategy on a system stressing a cooperative future,
whereby the less advantaged interests can benefit from the more pro-
gressive and specialized nations according to a mediated plan of
action, based in part on a variety of incentives. (Tax advantages;
a large percentage of the profits should go back into expanding and
building the facility, as do growth industries on earth, the rest is
offered as dividends, etc.)

However, one factor that should be considered as given in this
plan is that a facility which accentuates the industrialization of
space embodies an inherent weakness that is descriptive of the pre-
ceding sentence. "Specialization and its attendant technology
depends just as much on willing cooperation and exchange of goods
between specialists as they do on the competitive urge to increase
production and wealth."3 The point being aired is that competitive-
ness will only foment the growing tend to restrict the exchange of
new ideas and findings as is presently exemplified in the scientific
professions. This problem must be tempered if not eliminated or a
cooperative venture with diversified supporters will never develop.

The adoption of a master plan can represent a strategy that
communicates the phased development of a new space era, from vision
- to reality, that is the development of a new frontier. The incen-
tive for private and public organizations and interest groups to
collaborate on bringing into being a comprehensive development pack-
age which presumes the formation of a nationally supported space

policy, is to air their views and to voice their expectations.
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To succeed, a nationally supported program [for expansion into
and exploration of space] would attract and generate taxpayer as well
as private support, and the benefits of such a program would serve
both public and private interests. The public interest refers to
general health, safety and welfare of the people, which taken to-
gether constitutes the major policy goal of the planning profession
in general. From the perspective of new town planning, such a nation-
al program represents the generation of a congerie of communities
wholly contained within themselves, with all the services necessary
for balanced social communities. The balanced systems approachcan
not be separated from the ultimate scheme of the sﬁace community,
even on the small scale, because the habitat becomes a living organ-
ism of interaction or more graphically, an enclosed ecosystem.

A new towns policy usually reflects the incentive for regional
develdpment based on a naticnal policy of land development.

"It is generally understood that a new towns policy

should be part of a national plan for urbanization and

economic development. New towns cannot be built in vacuo.

They are integral both to central city renewal and to the

agreed urbanization pattern of the country and must be

founded on comprehensive national industrial and trans-

portation plans for spatial/functional development."4

In essense, a new towns policy describes the national concept of
urban life. A basic ingredient when formulating the framework of the
space facility and its ultimate influence on social interation will
very much depend on the concept the design team has of urban life.
Life in space will be extremely more static than on earth and con-
tainment will redefine the perspective we have of a normal city-
scape.

There are a number of areas of conflict that may and have de-

velbped due to inadequate consideration of the relations of social

values to environmental surroundings in new town developments. The
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environment should tend towards an expression of equilibrium. "It
is arguably part of a town planners job to . . . provide an equality
of physical provisions throughout the city for housing, work, recrea-
tion, movement, and education. "> Equalization will be essential
towards maintenance of a social harmony even though it will not eli-
minate the normal elitist hierarchy.

Technology and specialization through scientific research and
application will define the type of structure that will be built.
The degree of specialization will depend on what ultimately will be
incorporated into the system and the number of human participants
that will need to be involved. The human factors problems that will
be encountered in space will only enhance the problems to be over-
come by the facility's design team. The primary question will be to

assay,

". . . the selection of scientists, technologists,

and skilled workers who have not had the extensive experi-

ence in aviation characteristic of the majority of present

astronauts. These problems will be compounded by the

extended duration of future missions, increased crew size,

and greater heterogenity of crewmembers in past experience

and personalities."6

There is no single ingredient for characterising and justifying
the need for this type of facility. It may be national security,
economic strength, world prestige, response to a growing threat, etc.
The basic fact is that the potential is there for more than just ma-
terial benefits for man. It is the Twentieth century's equivalent
to the new world of the Sixteenth century. It's an alternative
future, an option that can or won't be explored.

The foundation upon which the theme of this thesis is developed
is on the existing and successful examples of new towns that have

been created in various parts of the world. The reason for estab-

lishing the major footing upon new town development schemes lies in
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the variety of factors that are central to their growth and develop-
ment, i.e., the political, social, economic, physical and technologi-
cal attributes of any and all people-oriented programs, and their
religious and cultural associations.

The countries today that are initiating new town development
programs have found that there is only partial uniformity of standards
for outlining national development strategies. Policy decisions re-
flect national perspectives based on international studies of other
programs. What works in the United States will in part work in
Britain and even less in France. All this is decidedly based on the
differing aspects of social interaction, governmental stratification,
financial resources and ultimately, public support.

To describe the differing styles of countries having new town
programs is to reflect the variety of alternatives that have been
adopted and the reasons behind the type and style of their individual
programs. The intrinsic goal in each country has been shaped by the
gqualitative solutions to growth pressures in major population centers,
economic diversification, housing shortages, etc., and basing the
entirety in the rational melding of general public and interestgroup
attitudes. As a result, a second concept can be expounded that may
offer a method for attaining a nationally supported space pclicy.
This would be the emergence of interest groups into the political
spectrum.

It has been observed that political parties that we have tradi-
tionally been introduced to and involved with are on the decline.
"The new vehicle for articulating, influencing and implementing the
public's policy choices"’ is evidenced by the rise of "special" or
"single" purpose interest groups. The variety of public interest

groups = environmental, right-to-life, etc. - that have multiplied
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during the 1970's have made a significant impact on political
decision-making. Jeffrey M. Berry, a political scientist from Tufts
University, found in a comparative study that public interest organ-
izations, ". . . shape political agendas, enforce the law through
litigation, educate the public, and facilitate political partici-
pation by members."® From this he concludes that:

"The most importafit function of public interest

groups is, of course, to represent the policy preferences

of their constituents. Like all interest groups, public

interest lobbies form a linkage element between citizens

and governmental elites. 1In their lobbying, they articu-

late what they perceive to be the issue positions of

certain sectors of society. What is particularly note-

worthy about the advocacy work of public interest groups

is that they represent constituencies that have been

chronicallg unrepresented or underrepresented in American

politics."

As the voice of this largely underrepresented sector amplifies
its expectations, it will be necessary to generalize how space
related policy issues will fare under increased public scrutiny.

"In the future, public interest group responses may

well constitute a type of 'social proving ground' for

testing the potential societal viability of space pro-

jects. Those projects generating the greatest opposition

in the public interest sector may well be the least likely

to acquire funding from the federal government. Or, in

the case of a private undertaking, the lesson may be .

simply to avoid investing substantial risk capital in

controversial projects which might stimulate substantial

interest group opposition."

The issue of space program development must in some fashion in-
troduce to the publics at large an option for improving their future.
It should provide an answer to many of the existing problems that
plague their everyday existence. Will space manufacturing facilities
and energy systems alleviate the energy crisis, expand employment
opportunities, promote the general health, safety and welfare of the
state? If the intensity of interest in the space shuttle is any in-
dication, then the future could see significant opportunities for

growth.
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The growing trend of grassroots citizen involvement in local,
regional and state government exemplifies the initiative of the pub-
lic sector to be more directly involved in their own futures. This
trend has also generated numerous coalitions between the "tradition-
al" interest groups - labor, business, and professional organiza-
tions - and the public interest groups alluded to earlier. For ex-
ample, the Citizen/Labor Energy Coalition, the Progressive Alliance
and Consumers Opposed to Inflation in the Necessities (COIN), and
multi-state organizations such as National Peoples Action, the Asso-
ciation of Community Organizations for Reform Now (ACORN), et al.

If the perspectives of these grassfoots organizations can per-
ceive a future in space program development, then there is every
reason to believe that they will involve themselves in efforts to
improve and support relevant policy decisions.

The single most important goal is to providé the public a work-
ing tool for understanding the extent of research that has been done,
what has been learned, and just exactly what can be done with exist-~
ing and evolving technology. A thin line has been drawn between
technological advancement and a growing movement to isolate us from
international endeavors so that national domestic problems can be
ironed out. It is of utmost importance that the public realize
that with a cooperative effort, the two poles éan link to support
a progressive movement in the interest of economic development and
national stability. |

The working model of the proposed space facility will encom-
pass. a wide variety of disciplineé. The exposure of all of these
elements in one place and time will reap many statistical pieces
of data as well as design and social concepts for use in everyday

living; i.e, from engineering improvements to interior design;
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psychological perspectives to visual aesthetics; and environmental
program incentives to political decision-making.

Many factors of compact living will never be realized without
the potential of a facility that requires cooperative collaboration.
Humans are social animals with regional perspectives, demanding,
sensitive, and economically oriented in the most part with religious
and cultural beliefs setting social norms, just to name a few.

These points need addressing constantly. Why not create the ideal

laboratory as a realistic method induced by need.
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Chapter II: New Town Strategies

New town planning as it has been described thus far has a broad
spectrum of examples with which to model styles and schemes for use
as a blueprint for a space community. This chapter will only present
model national programs which reflect economies of style and politi-
cal and social purpose. The first few examples that follow are
merely to demonstrate the purpose for which new towns have been used.
The second will describe in greater detail Britain's formula for
management and for regenerating housing and unemployment opportunities
based on an established new towns policy made necessary after the
Second World War. The third part will give two in-depth descriptions
of new towns developed as a result oﬁ growth pressures, public need,
and political and social shortcomings which required alternative
futures for communities struggling to manage growing civic disorder.

First, we will present new town planning schemes which exem-
plify the diversity of national intent in Israel, the Soviet Union
and in France.

In Israel, the new towns policy program is administered by the
central government with the major emphasis of the project being for

the defense of its borders. Any newly established municipality is

~granted the rights of self-government with the legal understanding

that it can not operate independently of the Ministry of the Inter-
ior which by law regulates municipal budgets. The new towns, how-
ever, are flawed in one significant aspect. They require a regular
stipend for municipal functions that can't be covered by the tax
revenues generated from the local inhabitants.

The Soviet Union has been administering a new towns program

since the revolution of 1917, with the expressed motive being to
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colonize the immense expanse of rural land across Russia. A good
number were built, with many recently serving as specialized com-
munities (i.e., science cities) and these in turn are created
through the initiative of the central government.

The French government has also developed a new towns policy
which makes use of a priority urban zone (ZUP), similar to the planned
unit developments (PUD) found in the United States. The intent be-
hind its program is to inject some vitality into economically lagging
regions and to relieve the growth pressures on Paris. The ZUP pro-
~gram, in similar fashion as the preceding two examples, is also
dependent on national financial support and the presence of a strong
national plaﬁning authority.

Moving on, the British New Towns Act of 1946 was the solution
the English government thought best to guide the distribution of
urban settlements in England and Scotland after the war. A major
premise, they felt, to the success of a new town was the choice of
people to plan and build it. Under the New Town Act, the government
chooses the board of management or the development corporation. The
board then appoints its own staff. The central government, in making
its decision as to who should be chosen to participate on the board,
has generated the following insight as to what ought to be done when
formulating a new board of management:

. « . first, analyze the qualities and experience
needed on the particular board of management and then to.
set out to find them, regardless of politics. Sometimes
it seems that boards are chosen rather as advisory com-
mittees are chosen, on the basis of the interests they
represent instead of the skill and experience they can
bring to the job. New towns, no less than the coal,
power, steel and transport industries, ought to be seen
as commercial enterprises for all that their purpose is
social. The people chosen to run them - in particular
the chairman - ought ideally to have a proven capacity
to run such enterprises."
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"The board appocints the general manager and the
chief officers, the latter being responsible directly to
the general manager, and he to his board. So that the
line of responsibility is a single, clear and direct one.
But almost every general manager seeks to make of himself
and his chief officers a tightly-knit, interdependent and
friendly top management team, consulting, informing and
helping each other as a spontaneous response to each new
situation.

Typically, the top management structure consists of five or six
full chief officers covering planning and architecture, engineeting,
finance, law, administration, land and property; and three or four
minor chief officers who cover cost planning, surveying, social de-
velopment, and housing management.

"There is nc perfect organization except in relation
to a given set of peoples; and the freedom almost every
board gives its general manager to build around him and
his chief officers the organization structure he wants is
a real source of strength, not just to him but the board
as well. Not least it enables him to keep the enervating
evil of departmentalism right out of his organization.
Perhaps most important of all, it allows genuine multi-
professional team workini on all planning, design and
special-study projects.”"l3

One problem that was considered a major drawback with the Act

was that it did not provide for a central advisory commission.
"Such a commission, if consisting of persons of
relevant experience, receiving full information from all

the corporations, and advising them without any power of

direction or veto, would have enabled them to avoid many

mistakes and_some waste of money due to lack of previous
experience."

Due to the British emphasis on physical design and lack of
knowledge in social/community planning, their experience with new
town developments has been somewhat shortsighted in its entirety.
However, it may have been improved if the advisory commission had
been enacted to complement their evolving program.

The Act, from the outset, entrusted the Ministry of Town and

Country Planning to head up the program whose duties only recently
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were given over to the Ministry of the Department of the Environ-
ment. Upon approval of the Ministry, the ad hoc development corpora-
tions were empowered with all of the provisions of a normal large
scale developer. The area to be developed was considered a separate
county district and the coﬁnty authority was elected according to
existing methods without impacting the county authority within which
it was founded.

A major objective behind British new town development was best
expressed by Lord Reith in 1945, a member of the committee which
drew up the principle parts of the New Town Act of 1946. He stated
that "the guiding principles of [new] towns should be established
and developed as self-contained and balanced communities for work
and livi_ng.,“15 The intent behind Lord Reith's statement rests upon
the need for an adequate number of houses to match the number of jobs
available. Also, the variety of occupations would allow a sufficient
level of demand for services by all who were employed there.

The new town as a whole was conceived as a complete system, with
a variety of subsystems to insure the city was a success. In essence,
it was thought that the features incorporated into an urban system
represented a developers perception of a demand for them. In the
classic sense then,

"Proper development of a new city means that there

be enough land for the schools, roads, homesites, shops

and utilities essential for the city's functioning; that

there be enough reserve land for growth and green space

for recreation; that the industries settling in a new area

have access to the space they need and to a work force of

varying skills and wage levels that can reach their work-

places githout the fatigue of protracted journeys from

home. "1

The British are now known to heed the realities of economics and

physical planning to encompass regional and national planning per-

spectives with new town developments. As a result, they are now
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promoting the early formation of urban enterprise zones which en-
courage private entrepreneurship as a source of financial support
for the cities. It is their desire to avoid the problems of the past
whereby the new town suffered a stagnant period during its growth
cycle before it was finally ". . . profitable to construct the sort
of town center facilities which make a city urban."17

To contract the preceding two sections of this chapter, discus-
sion will now center on the vision, plan and ultimate development of
two new cities, Brazilia, Brazil and Tapiola, Finland.

Brazilia, the capital of Brazil, was motivated by "the need for
abundant water, a healthy climate, a coordinated street plan and

nl8 In so many words, to get away

general traffic accessibility.
from the influence peddling, uncoordinated growth and congestion of
Rio de Janeiro.

The idea of transferring the capitol city to the interior of
Brazil had been a major constitutional issue since the formation of
the country. The Federal Constitution of 1946 finally outlined the
plan to shift the capitol 900 km. to the northeast, to the high
plains state of Goias. However, there was a significant amount of
opposition to this plan. The master plan for Brazilia was reviewed
critically by professional men and outstanding architects both
native and foreign to Brazil. Those in favor felt it would be a
master work of immense proportions, and a fundamental piece of urban-
ism in the new world.

Critics, on the other hand, called it a monument to human in-
sensitivity. Because the financial strength of the Brazilian economy
was in a very poor state, many considered the move lunacy, wishful,
irresponsible at a period of tremendous inflation. Others felt the

country's efforts could be better directed towards providing basic
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necessities, to combat illiteracy that affected fifty percent of
the country, and to amplify improvements in commerce and communica-
tion across the country.

The directors of NOVCAP (the Company for the Urbanization of
the New Capital) believed the project would not be inflationary due
to the use of existing federal funds and that the capitol would be
moving from the inflationary environment of Ric to an area that
existed in depression.l9

Two rationales spurring final implementation of the transfer
were that: 1) the long series of constitutional directives (i.e.,
1891, 1922, 1934, 1946) had set the national state of mind in a
position to fulfill a century old desire or ". . . manifest destiny,
through development of the mysterious, and supposedly rich, sertao
[backlands],"20 and 2) there was a genuine interest in building the
new capitol in a new and sterile environment. By strict enforcement
of local land use plans, it was thought that the dilemma inherent to
uncontrolled growth could be avoided.

These two rationales alone pﬁrtray the point ". . . that the new
creation was to be an urban colony, primarily political in function

and surrounded by controlled environs. It was not to be multi-

19President Kubitschek was very careful to adapt his economic
program to rely on the ultimate development of Brazilia to ". . .
divert attention from many difficult social and economic problems,
such as reform of the agrarian system and the universities." His
economic strategy has also been described as "developmentalist
Nationalism," because ". . . underlying the govermments statements
and actions was an appeal to a sense of nationalism. It was Brazil's
destiny to undertake a 'drive to development'. The solution to
Brazil's underdevelopment, with all its social injustice and politi-
cal tension, must be rapid industrialization." By developing the
public's nationalist spirit, Kubitschek was able to use Brazilia as
a symbol of Brazil's future stability. Thomas E. Skidmore, Politics
in Brazil: An Experiment in Democracy. (New York: Oxford
University Press, 1967), pp. 167/-168.
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functional or labor consumptive, but it was to be a catalyst for
regional development."zl

The government wanted to free itself from the dominance of Rio
primarily. There were 350,000 government employees in Rio, mostly
affiliated by political influence, with little to nothing for them
to do. President Kubitschek was betting heavily that thousands of
these government parasites would refuse to leave the beaches and
night life of Rio, and the easy corruption, to go to the stark
interior. Only 35,000 government officials were expected to be
needed in Brazilia. The savings in loss of personnel would go to
pay for a good chunk of the capital's cost.

The fundamental elements of the master plan included: 1) con-
sideration of the topography, 2) taking into account the city in
relation to the projected population density, 3) the relationship
between the component sections of the capitol, and 4) the organic
connection of the city to its suburbs. These, in turn, reveal
factors essential to an urban landscape and as such, were required
as part of the master plan for the international competition. The
international jury of Brazilian and non-Brazilian architects made
their final selection of a site and master plan based on:

"l) a gently sloping terrain,

2) a comfortable climate with no extremes of tem-
perature and rainfall, and no violent winds, and
at an elevation high enough to offer freedom from
malaria,

3) a water supply adequate for a city of half a
million inhabitants,

4) nearby forested areas where agriculture can be-
come established for the supply of vegetables and
milk, and where wood can be procured for fuel,

5) a source of low-cost electric power located
within 100 kilometers,
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6) locally available building materials, includ-
ing lime for cement,

7) a subsoil suitable for building foundations
and for excavation of sewers and subways,

8) an %Etractive landscape and nearby recreation
areas."

0f the seven plans submitted in March of 1957, six envisioned
a program that.grew from a central nucleus. The seventh plan, the
winner of the competition and produced by Lucio Costa, was very ef-
fective with its use of an airplane design, ". . . incorporating a
monumental axis (fuselage) of government buildings flanked by two
wings of non-government urban land uses, requiring no slow organic
Igrowth.“23

This latter point of no slow organic growth is of major sig-
nificance because President Kubitschek had given the project his |
highest priority and he wanted a significant portion completed by the
expiration of his term in January of 1961. The gist of the situation
' being for swift and prompt development. It was his belief that if
Brazilia was not demonstrably committed, the capitol plan would never
have been more than just another blueprint.

Development and creation of Brazilia was essentially the imple-
mentation of Brazil's national destiny. Until that time, approxi-
mately seventy-five percent of Brazil's populace existed in five
coastal states. The political system was multi-party with little or
no unity of representation from within or outside those five states.
The interior of Brazil could have been equated to America's "0lad
West".

The salient point here is that Kubitschek was the first president
to have been elected from the interior. His desire was to terminate

the status gquo of political motivations inherent to Rio and redirect
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this weakness by improving the commercial and political position
of the interior states that had until that time been dominated and
taxed by coastal interests with little benefit from government pro-
grams. It was also his intent to create a unified political party,
open up the interior to development and to establish a transporta-
tion network to improve commerce and agricultural growth across
Brazil. However, as a consequence of his economic program, and
despite the success of Brazilia to bring ". . . a faith in the
future such as had rarely been known in Brazil,"24

"The mistake was made of not correlating non-

economic factors with development. No stimulus was

given to saving; on the contrary, in the circles sur-

rounding the President, the spirit of conspicuous con-

sumption prevailed."

The focus, therefore, behind this new town development was
first, socially and politically motivated; second, a response to a
century old desire to be nearer to the interior of the nation and
hence closer to the people; third, a plan which allowed uniform
growth in general rather than from a central nucleus, for the sake
of speed and a limited timetable; and fourth, through this massive
growth campaign, Brazil hoped to lay the foundation for its perceived
destiny as a world power.

In sharp contrast to the preceding Brazilién program, is a
Finnish new town development authored by private entrepreneurs with-
out the need of governmental assistance. Tapiola, is the most noted
example of a community which was built specifically to accommodate
the overpopulation from a major metropolitan center, Helsinki.
Asuntosaatio, a Finnish housing foundation, planned and built Tapiola

by creating a private non-profit organization made up of six firms,

labor unions and service associations. They represented Finland's
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entire consumer range of housing and even more important, the full
spectrum of Finland's political system. Three were conservative and
the remainder were socialist. The board was headed by Heikki von
Hertzen, a lawyer and director of a commercial bank in Tampere,
Finland. Through his efforts as the managing director of the
Finnish Family Welfare League, a leading social organization in
Finland, he was able to spearhead the creation of the housing founda-
tion that developed this model housing community program.

Von Hertzen based his reasoning for creating the housing founda-
tion with the above social and political characteristics on three
points:

"l) It could not be done by normal private enter-
prise whose purpose is, after all, to make a
maximum profit.

2) Nor could it be done by an existing public
agency that could not be geared to the likely com~
plexities and needed skills [of a new town].

3) Something between the two was required, some-
thing that would have the flexibility and freedom
of action of a private company but, at the same
time, the power and influence of a public authority.
What was needed was a foundation with powerful
social and political backing. And it would have
to be ablg to operate dynamically like a private
company. "26

Von Hertzen's analysis, which led to the Tapiola plan, reflected
his previous experience with contrasting styles of community develop-
ment among the various Scandinavian countries. He formulated a pam-
phlet entitled "Homes and Barracks" whereby he contrasts the idea of
single-purpose housing with the idea of full-range communities.

"The book tried to show that the difference between

merely putting roofs over peoples heads and providing

them with viable multi-faceted communities lay in basic

intentions, in intelligent planning and in effective

execution. Narrowly conceived housing, in fact, could

cause social pathology with such sgmptoms as malaise, in-
difference, crime and vandalism."2
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Von Hertzen also stressed objectives that were similar to the
intent of Radburn, New Jersey, which developed the idea of traffic
separation between pedestrians and vehicles; Greenbelt, Maryland,
similar to the Radburn model; and the open air city of Malinog,
Sweden, where carefully designed row houses and their small gardens
opened onto a common neighborhood space.

"These objectives were not 'to house so many

people', 'develop so much residential land', or 'create

so mucp construction e@ployment', but to create socigi%y,

bioclogically, and physically healthful environments.

To avoid these perceived problems, von Hertzen stressed the
need for individuality in the design, i.e., each new town is a
separate unit. This is important from the standpoint that studies
.done by U.S. environmental psychologists agree that design schemes
will influence behavior, efficiency and social communication.Z29

Finally, "provocative" planning was a necessary tool in Tapidla
to initiate interest by industry and commercial businesses to_come
to the city. The Foundation provided the buildings and the infra-
structure and more to develop interest. The result proved the
expense worthwhile, and their expenditures were returned in full.
The ramifications of this statement should reflect the position
~government can play as a catalyst to encourage development by
private industry with a guaranteed return over the long term.

To review, the preceding discussion of new town strategies has
focused on the following arguments: |

1) Israel, the Soviet Union, and France representing examples
of direct governmental control through an autonomous government
agency;

2) Britain and Brazilia exemplifying the use of independent

government agencies; and,
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3) Tapiola portraying a private non-profit organization based
on private funding by cooperative private sector organizations.

Contrasting these three styles of new town planning, the ques-
tion that arises is, which style, based on existing circumstances,
would best fulfill the programming requirements necessary for im-
lementing a U.S. space manufacturing facility?30 By observing the
trend of American government when initiating new governmental agen-
cies, it is apparent that there is a preference for independent
governnent agencies, i.e., HUD, AID, CIA, etc., all similar to the
British and Brazilian examples. Each is founded on nationally
directed goals and ocbjectives, broéd in scope, with a mission state-
ment to develop innovative and comprehensive programs based on those
goals and objectives.

The independent option would allow for government participation,
partial coordination and sponsorship as well as an avenue for pri-
vate industry involvement. However, there is a problem that pre-
sently exists which could hinder the progressive de#elopment of a
master plan. The move to affirm the decision to initiate develop-
ment of a space colony would depend on how successful the organizers
are in linking the interests of private industry with government
programs to reflect intended public benefits.

"Intuitively, a space facility development program

would not be initiated to achieve relatively limited re-

turns, because such a program would require relatively

large front-end governmental or corporate investment,

would entail a degree of risk in developing necessary

technology, and would be perceived, in general, as a
'unigque' program."

30"All . . . mining, material processing, and fabrication
facilities - plus . . . handling and logistics equipment." This
definition is found in E. H. Bock's "Space Manufacturing Facilities,"
in Fourth Princeton/AIAA Conference on Space Manufacturing Facil-
lities, Report No. 79-1374. (New York, N.Y.: American Institute
of Aeronautics and Astronautics, 1979), p. 1.
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Creating a link which integrates the unique status of a space
facility to demonstrated research and development projects should
accentuate the progress of human technological advancement and re-
duce the degree of uncertainty inherent to the public and government
alike to space industrialization. It is apparent that there are
problems in getting a consensus of key participants to agree on pol-
icy issues related to space oriented programs as a result of this
uncertainty. However, more and more support is being generated in
private industry to buttress U.S. space policy as outlined by the
Carter administration who openly encouraged the commercial exploita-
tion of space through national and international means. Their pol-
icy directive clearly expressed a desire to:

"Assure U.S. scientific and technological leadership

in space for the security and welfare of the Nation and

to continue space R & D necessary to provide the basis

for later programmatic decisions.

Demonstrate advanced technological capabilities in

open and imaginative ways having benefit for developing

as well as developed countries and to foster space co-

operation with other nations."32

The purpose of this chapter was to create a setting which out-
lined thorough and rationally approached new town programs so as to
bolster the apparent hesitency by the federal government to subsi- -

dize research that has heretofore been without a clear policy frame-

work or developmental format.
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Chapter III: Areas of Major Disciplinary Concern

There are many areas of conern that arise from the discussion
found on the preceding pages. These include a list of parameters
that a comprehensive deésign plan should entail, if the project ex-
pectations are to be achieved.

When discussing the development process, it pays to bear in
mind that a general maturing of circumstances and growing public
awareness is necessary if the benefits to be gained from space re-
lated activities are to be realized. The general maturing of cir-
cumstances describes several initial areas of concern when formulat-
ing a thorough comprehensive program. These being vision and the
foundations upon which that vision becomes reality. At present, the
vision exists as the Space Shuttle and the Soviet Space Laboratory.
The foundations} or the generalized goals and objectives, and
mission statement, for an outer space community is being bantered
about in the United Nations in the form of a moon treaty based on
the industrial potential of space. The main theme of the debate
being that the benefits be shared equally in any space enterprise.
The Carter administration's space policy reflected this interna-
tional intent by,

". . . emphasizing space applicatidns that will bring
important benefits to our understanding of earth resources,
climate, weather, pollution and agriculture thereby in-
creasing the return on the Nation's investment in space to
the benefit of the American people and all of mankind."33
But as the list of participants grows, the reality of an

effective management scheme and power structure that is suitable
to all concerned becomes a gray area of conflicting viewpoiﬁts.
The question now is: how is power to be delegated and on what

shall it be based? From a planning standpoint,
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"Participants in new town planning have found that
psychosocial planning is a very key part when formula-
ting authority relationships, lines of accountability,
and decision-making levels. For new towns, the psycho-
social design must consider who has control and who is
accountable for what, what the input channels into
decision-making should be, and the appropriate power
balance between initial investors [private developers
or government] and residents. The workability and the
acceptance of such a balance, and more generally of the
power distribution structure, will change over time.
Thus the psychosocial design must include a process for
change in the power distribution that is both orderly
and adaptive to changes in the resident population and
in society."34

The establishment of a clear and effective command structure or
organizational format that is sensitive to individual autonomy and
set within extreme command standards should offer adequate opportuni-
ties for optimal human performance. It is obvious that any command
system used initially will need to adapt and mature to the stresses
placed on it. This will most likely be the case for individual
space facilities with differing personnel types (i.e., scientific
or technical). With small crews,

". . . a strong centralized command structure is

necessary to ensure the safety of missions and to respond

to emergency situations. With larger crews on long-

duration missions, it may prove advantageous to have

several command structures: a strong leadership for

mission control and flight safety decisions and a more

democratic structure for everyday life and leisure."35

The subject of this paper considers the employment of small to
large and expansive crew populations, and the expected heterogenous
and/or international flavor of the crews will vary with the variety
of projected habitats. On these terms, it has been well founded
that optimizing the match between what individuals need and prefer
with respect to services and leisure opportunities and what the
community actually provides and positively reinforces will be of

major importance. The problem that has been realized here is the
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general ". . . lack of uniformity of individual behavior across

u36 Studies done by Endler and Hunt, 1966,

different environments.
1968, 1969; Moos, 1968, 1969; Prescott, 1978; and other have found
out that,

"the same situation has different meanings for

different individuals. The strength of individual

characteristics in determining behavior is not set in

any fixed ratio but varies with such characteristics

as age, sex, IQ, and psychlatrlc status and is different

for different behavidrs (eg. anxlousness, belng more

situationally influenced than hostility).

The point to be stressed here is when the individuals involved
with predicting the needs and expectations for those residents that
will be living in a new town, or space environment, it is only pos-
sible to anticipate on a wide scale the psychosocial priorities.
"Widely differing individual characeristics . . . cannot be ade-

w38 Therefore, a number of physical and envi-

quately anticipated.
ronmental needs must be anticipated and studied as part of the re-
search and development projects.

One part will be positive vigilance practices which are
closely related to the arrangement of physical space. Much of the
literature emphasizes the need to provide tasks which vary in com-
plexity and difficulty to keep the extent of human visual respon-
sibility as aroused as possible. Human operators, over time, tend
to fall away from an optimum level of performance as the initial
level of interest and expectation wears off.

Medical studies pertaining to sensory, perceptual and motor
skills offer differing opinions concerning the data received from
research carried out on these topics. In a mission of long-dura-
tion, the astronauts will need to make specific and valid responses

to the data input placed before them. The importance given to sen-

sory, perceptual and motor skills, emphasize the need to have every
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effort taken to quantify as well as qualify the results of tests
received under extreme conditions. These results may influence to
a great degree the criteria necessary for consideration in the final.
layout of interior technical systems.

N. H. Mackworth, psychologist, has provided a practical defini-
tion of the term vigilance in connection with technical systems.
He considers it as ". . . a state of readiness to detect and respond
to certain specified small changes occurring at random time inter-

=8 the emphasis here is to maintain a

vals in the environment.”
standard degree of spontaneity as a safety factor in a high risk
situation. The development of a reinforcement schedule that pro-
vides for regular shifts in task situations and individual programs
would limit the problem of diminishing performance.

A second part to be included in R & D studies is a discipline
which strongly relates to the previous section with respect to
optimization of the human/physical environment, this being the
developing area of environmental psychology. It is specifically
concerned with the process of human-environment optimization. It
proposes a cyclic, directional approach to design activities relat-
ing to the internal environs. Cyclical optimization is sequentially
directed through three determinants of human-environmental inter-
action.

"l) Orientation - pertains to the processes by which
people perceive where they are, predict what will
happen there, and decide what to do.

2} Operation - refers to the processes by which
people act upon, and are affected by, their
surroundings.

3) Evaluation - involves the assessment of how
effective one's actions on the environment have been
in procuring certain goals and how adequate the

environment is as a context for future activity and
goal attainment,"40
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With respect to internal systems, the inner environment should
be reflective of human personalities. With the realization that an
individual or group of individuals will be sequestered for a long
perind of time in a restrictive, unchanging modular habitat, it
would be beneficial to include the impressions of the participants
in the discussion and design of the visual factors in that environ-
ment. This agrees with the notion put forth by Wicker.(19'72)41 of
behavior-environment éongruence, which denotes the belief that
environmental conditions have associated response patterns.

Optimization programming stressed by environmental psycholo-
gists, strives to direct individuals, in this case, a multi-disci-
plinary design team to approach the ultimate physical environment
in a qualitative sense, which conforms to a set of preconceived
expectations. Daniel Stokols, proposed that primary settings, where
people spend a good part of their time, and where they perform éc—
tivities that are more important and of a more personal nature
(non-workplace), will experience more intensely, crowding and
stressful situations in those areas that have personal implications
associated with them. Secondary settings are looked upon as being
more impersonal and transitory when away from the former situation
(workplace) . "Analysis of this type could yield setting-specific
guidelines for the design of environments that are maximally con-
gruent with the needs of their users."42

The relationship between vigilance and environmental psychol-
ogy is relative to‘the associations which develop when an indi-
vidual is placed into an active situation. Human motivation in-
corporates the aspect of need arousal which encourages a level of
interest relative to an actor's responsibilities. There is a

perceived probability of success, inherent to a position, of a
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preconceived result. Various elements of an environment continually
define and redefine the nature of the active system.

Identifying the cognitive processes that influence human be-
havior will aid the medical team in determining psychological and
motivational standards that will act as norms for subsequent pro-
ject teams. The behavicral effect being described, and which needs
to be addressed from a community standpoint, is that:

". . . the regularity and consistency of behavior

in given physical settings over time and space occur

because such settings are closely and tightly interwoven

with the fabric of social, organizational, and cultural

systems that circumscribe the day-to-day life of any

group of individuals. In effect, any given physical

environment is not only a behavioral environment but also

a social organization, and cultural environment."

With the general understanding of how-the psychosocial elements
must be incorporgted into the ultimate design scheme, it now becomes
necessary to demonstrate the importance of generating a framework or
strategy that will mesh the above elements to actual physical design
components. The result should portray, as was stated in the first
chapter, the concept the design team has of 1) urban life, and 2) an
enclosed, balanced and social ecosystem.

Physical design specifications for the internal systems will be
of paramount importance relative to the optimal environment that can
be achieved. Of major concern to bioengineers, interior designers,
and human factors engineers, will be the particular physical charac-
teristics of an individual or a group of individuals. Even those

astronauts who have participated prior to this time are not readily

adaptable to a unique, static physical environment.
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"Long duration missions will bring to bear two new
elements that will have substantial impact on [facility]

design and operations. The first is that such missions

can exacerbate to the point of intolerability some of

the design compromises that proved acceptable for

relatively short flights. Second, international par-

ticipation and the science oriented crews likely to be

involved in long-duration missions can result in greater

heterogeneity in physical charactez%stics, this could

effect habitability requirements."*%

Further analysis of these disciplines (bioengineering, interior
design, electrical engineering, systems engineering, et al.) outline
some of the more significant interrelationships involved with human
engineering and habitability that have not been fully researched in
the past. These factors encompass a wide-range of criteria. For
example, the intensity of noise and its disruptive effects; lighting
systems to optimize performance and to minimize annoyances; internal
mobility for improving performance under the effects of weightless-
ness and partial gravity; overcoming the problems associated with
sustenance and sanitation in a low gravity environment; regenera-
tive life support systems for removal of contaminants; and aesthet-
ic¢ design of interior spaces.

Design decisions on the actual physical components of techni-
cal systems that will be man-machine oriented, need to comply
strongly with human considerations in mind. The specific decisions
agreed upon can either plague normal operations and cause unsatis-
factory system performance, or they can operate in a complimentary
manner and bring about increased system performance.

With respect to employee qualifications, ". . .it should be
noted that personnel matters need to be attacked during the devel-
opment of physical equipment, especially in the case of complex

systems."45

The practice to date has been to design aircraft and
spacecraft to rigid physical specifications. Human engineering

principles are not brought into play until after the basic design
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concept has been established.

For example, dynamic anthropometric design, which relates to
paths of physical movement, should be sued to tailor the environ-
ment to a level of comfort suitable for long-duration spaceflights.
Anthropometric tailoring should also program for a three-dimensional
environment because Apollo astronauts found that cabin space in-
creased substantially under weightlessness. This discipline is
based on extreme individual physiques. At the lower end of tﬂe
spectrum, or minimum dimension, the facility being designed would
be based on upper percentile values as in the case of doors, escape
hatches, and passageways. On the other hand, the maximum dimension
is based on the lower percentile values corresponding, for example,
to the distance of control devices from an operator. The 95th and
5th percentiles, respectively, are frequently the data measurements
used for these design standards.

Additional criteria to be integrated into the preliminary an-
thropometric design scheme is the work area arrangement for the
optimal utilization of each individual space. These being segre-
~gated into prioritized panel sections by degree of importance,
frequency of use, function, and sequence of use. (Linear pro-
gramming applications have been used before to locate optimal
arrangements of controls.)

Expanding the discussion of physical requirements, it would
appear that prior to any agreement as to what the final design
plan should entail, a series of impact statements describing con-
trolled situations will need to be evolved which coordinates a
systematic programming of cabin areas to psychological and

physiological needs for attaining optimum performance.
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It is known that man can successfully tolerate exposures of
long-duration in low pressure environments (258 mm Hg)46 without
suffering any adverse effects. There can be detrimental effects if
pure oxygen is used as the sole atmospheric component. Hoﬁever,
this restriction can be eliminated with the incorporation of diluent
gases (inert gases) into the atmosphere. Various psychological and
physiological disorders have been attributed to pressure changes,
but a causal relationship has not been demonstrated. "The few
studies which have been performed thus far have shown no effects
which can be attributed to a metabolic influence of these gases,
though the experiments have been of short duration."47

Research done by Bennett (1967) and Bennett and Elliot (1969)
have concluded after limited study that neon gas probably has the
~greatest advantages for use as a gas diluent in space operations.

"On the basis of very incomplete data, it doesn't

appear that the gas has toxic effects which would pre-

clude its use in . . . space operations . . . where it

can lessen problems in communications and heat loss with-

out appreciably increasing the risk of inert gas narcosis

or decompression sickness during reascent."

The range or temperature deviation which is possible in a space
environment has led to an exhaustive amount of research to determine
the physical adaptability of the human body. Three major areas that
have been considered as critical to space operations are: environ-
ment, body state, and clothing. The optimum relationship between
skin temperature and clothing has been found to be 91.4°F and 0.25
Clo, respectively (which is representative of the heat transfer
characteristic of the underwear worn by the Gemini astronauts).

The interdependence of these variables requires the support

of reasonable assumptions and sound experimental results.
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"Maintaining a thermal balance requires the regu-
lation of environmental parameters to maintain man in a
state of thermal equilibrium (or compensable quasi-
equilibrium) at all anticipated levels of activity to
ensure adequate performance and preclude irreversible
physiological effects."4?

An alternative which would prove to be one of the most energy
efficient in the situation of a rotating space station, is the Free
Convective Heat Transfer approach, as opposed to the forced convec-
tive environment. The former does not rely on additional fans to
provide cooling. The latter assumes that the facility will rotate
to provide a quasi-gravity environment.

The use of either method for cooling assumes that there is an
optimum thermal comfort setting in operation. 1In this respect,

P. Krantz has described a comfort design method which,
. . . involved analysis of the environmental

conditions to estimate the radiation and convection heat

transfer from the body. The metabolic rate necessary to

sustain the activity level is estimated. The difference
between the metabolic rate and the radiation and convec-

tion heat %oss, therefore, is the required evaporative
cooling."5

This point reaffirms the statement noted in the physical design
factors section (Environmental Psychology), that it is imperative
to include the participants in the design phase of the facility so
that their medical histories can be linked to internal specifications
in order to optimize physical comforts.

The ideal being to limit evaporative heat loss to,

". . . respiration and diffusion through the skin

without the activity of sweat glands, and that body

and skin temperatures be maintained near normal values

of 37°C (98.6°F) and_33°C to 34°C (94.5°F to 93.5°F) for

a resting subject.">1

More research will need to be conducted in order to validate

the use of different gas mixtures in cabin environments as a thermal

control variant. Several studies have found that comfort temperatures
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can be maintained in N,-O, at approximately 78°F using a varied
work/rest cycle with participants wearing clothes that have a tem-
perature conduction constant of 0.7 Clo (a little denser than light
indocr clothing which are 0.5 Clo).

A second example is that of a He-0, atmospheric environment
that allows a comfort setting at 85°F under similar circumstances.

Due to the potential physiological consequences of weightless-
ness, the individuals that will be participating in this project
will require special training preflight with medical histories
catalogued and thorough postflight studies to update medical histor-
ies as case studies for future flights. The point was stressed that
". . . space vehicles must be designed with all aspects of operation
in zero gravity taken into account."?2 This factor alone requires
that individuals need to be trained for this environment in the
chance that a 1 g environment is not used.

Physical changes have been noted in the past to some extent
postflight and extensive monitoring will need to be maintained dur-
ing the duration of the projected program. Apollo VII crewmembers
complained that after contracting head coldS'during flight that the
weightless environment ". . . was in fact detrimental to relieving
cold suffering.“53

Factors influencing the deconditioning of cardiovascular func-
tions can not be specified as yet. Studies have indicated that
hypodynamia and fatigue may be the cause as a result of the weight-
less environment and reduced hemostatic pressure in the circulatory
system. Diminished work capacity is considered to be a result of
deconditioning rather than inability to extract oxygen from the

atmosphere.
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A similar problem that has plagued crewmembers on earlier
flights is the loss of calcium from their systems due to reduced
gravity and counter-gravitational pressures in the zero g environ-
ment. Studies by both the U.S. and Russian researchers have
revealed similar findings, and attempts to increase the exercise
workload during flight has failed to diminish the loss.

Again, the problem of the loss of muscle tone has caused a
high degree of physical discomfort during post-flight recovery.
Exercise has stayed the effect of loss to a partial degree in
those muscles subjected to periodic stress loads. Preventive main-
tenance programs will need to be developed if the effects of weight-
lessness are not to have a detrimental effect to those individuals
returning to earth gravity.

Individuals chosen to participate should have as part of their
medical history, a thorough description and graphic charting for
metabolic assessment. These data can be useful in providing accurate
life support demand requirements and may contribute substantially to
effective mission planning.

Respiratory support systems will entail a new degree of complex-
ity that has yet to be integrated into earlier open-looped breathing
support systems. Normal respiration in a closed enviroﬁment, where
the gases are kept below normal body temperatures of 37°C and in a
dry state, creates two specific engineering problems. A cool en-
vironment will cause expelled breath to condensate on surfaces which
could generate corrosive action. Also, compressed or liquid oxygen
which is used for its cooling ability during expansion, in a
saturated environment could cause the valves of the respiratory

system to freeze.
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In resolving problems of physiological comfort, priority should
be given to engineering lest the cost of incorporating a highly
suitable environment becomes excessive and places unnecessary con-

straints on the system.
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Chapter 1IV: Procedural Plan

Chapter II argued and proposed that the most effective option
for initiating a viable and expanded space program is through the
creation of a govermment sponsored independent agency. An agency
that makes use of private and public entities as an economic neces-
sity, with the ultimate motive being®*a self-generating system for
the economic exploitation and for the eventual colonization of
space.

Studying the schematic of the Preplanning Phase (page 39), the
first and second steps have essentially been carried out over the
last decade. The key to further progress lies with the United States
Congress. It is critical to the further development of space that
the facts, both for and against, be set before congressional hear-
ings. The merits of creating an independent space agency which pro-
motes the methodology of new town planning as the approach for
creating space manufacturing facilities, should be fully argued both
privately and publically and with international considerations in-
cluded. Potential funding sources should be ascertained in order to
assure a diversification of financial support. A proposed organiza-
tional format and mission statement which reflects the general goals
'and objectives of the program should be provided. By no means
should they be established as fact because it will be the responsi-
bility of the new agency to declare its directives and principles
to the satisfaction of Congress.

The mixed economy approach through public and private collabora-
tion, presumes a quest for profits. Consequently, profit restric-

tions proposed by various members (or commissions) in the United
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Nations will need to be defused or private enterprise will lose its
major incentive to participate. |

‘The agency itself wili need to be established under different
standards and policy directives than those used to create NASA.

.NASA has been considered a monopolistic entity that impinges on the
flexibilities of the private sector. The agency's charter is such
that any industrial activity it promotes, it can also regulate. The
agency 1is alsc not reqguired under its regulations to maintain secrecy
of any new process that may develop as a result of space related
experiments. This very effeéctively discourages involvement by
private industry who rely on their unigque Eechnologies to attract a
market and subsequently turn a profit.

NASA programs have thus far been oriented towards academic and
militaristic purposes while at the same time avoiding the opportunity
to commercialize its activities. The examples of Comsat and the
National Oceanographic and Atmospheric Administration who operate
outside NASA's sphere of influence and who provide communication and
weather monitoring services, have shown the profit potential which
stimulates those systems.

The profit incentive is the catalyst that will attract private
business, both small and large. The next step is to generate a
stimulus to attract the private sector to work jointly with the
public sector. The apprach which follows outlines a program of
action that works toward that end.

Phases II through IV are explained, step by step, on pages
43 - 52.
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PHASE 11

I ORGANIZE A PLANNING TEAM: Before deciding on the type and variety

of individuals to be involved on the planning team, it is best to
decide what is to be accomplished and then agree on who would pro-
vide the most effective insight on a space community/facility de-
velopmental format as the British Town and Country Planning Ministry
so strongly advised. The planning philosophy and/or principles upon
which development of the project as a whole progresses must represent
a unanimous commitment for maximum cooperation and communication
among the members of the planning team. The Director and his staff
will manage the project, and full latitude will be given to the

planning team to meter out an effective design concept.

II DEVELOP GOALS AND OBJECTIVES: One of the first duties of the

planning team will be to formulate a number of goals which will de-
fine the intent of the'systematic planning process for the space
community. These goals must aggrandize those that were generated
during the preplanning phase to promote the concept into a working
model. The key activities at this point will be promoting the value
of the project and specifying the objectives to be achieved. The
method for promoting the concept altogether should be carefully
developed in a fashion that builds upon the previous arguments and
studies used during the preplanning stages of the space community/
manufacturing concept. Since the community being promoted will be
both government sanctioned and in large part federally funded, it is
feasible to assume that the public will be given ample opportunity
to review and offer feedback on the direction of development being

forwarded by the proposed goals and objectives.
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It is at this point that the public interest groups who support
and see a useful purpose behind the development of space would be
given a chance to voice their approval or disapproval of the speci-
fied goals and to suggest changes that keep the focus on the harmony

between the public good and private enterprise.

IIT OBTAIN SUPPORT: The new agency will be responsible for attract-

ing major investors beyond its relationship with the federal govern-
ment. This will assure the public that the large front-end costs to
be incurred will be dispersed among a number of sources rather than
just-a few. Early ventures will most likely mean high losses. Thus
individuals with capital to invest - if they will - will ease the
drain on the U.S. Treasury. Therefore, a financing scheme will need
to be intfoduced that will offer an incentive to industry and other
private interests to incur the high risks in return for a share of
the potential benefits.

It is well founded that there exists a healthy strata of govern-
ment agencies around the world with high foreign exchange earnings
which operate analogous to private sector multi-national corporations.
This is essentially the intent of this new space agency.s4 However,
the fallacy of forcing countries who are interested in space and can
afford to participate to be locked into a negative position of
negligible earnings potential as is outlined in the 1967 Treaty of
Principles and the proposed Moon Treaty, must be revised to express

a more positive intent.

54What is at stake: shall the res nullius (property of nobody)
of space accrue to the United Nations and profit from its use accrue
to the United Nations for distribution as "dividends" to all members;
or shall the res nullius accrue to individuals or private juridicial
persons and therefore to their countries of origin with ultimately
the exclusion of the less technologically advanced and less wealthy
nations. This is the same problem that is involved in the quarrel
over exploitation of the seas.
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Arthur M. Dula, a technologist and legal historian, with his
major interest being the practice of aerospace and technical law,
was interviewed in the August, 1981, issue of OMNI magazine. Mr.
Dula agrees that private business should worry about what is de-
veloping at the United Nations.
"'The one thing that could stop the development
of space by free enterprise would be to outlaw making a
profit in space,' he says. 'The Soviet Union and Third
World countrieg_are now attempting this through the
Moon Treaty.'"
Mr. Dula was very clear when airing his concern that free
enterprise won't go anywhere if there is no hope for a profit. And
profit derives from exploitation of rights of ownership (directly,

if property is owned; shared, if leased or held by concession), and

this is essentially what the treaty restricts.

IV DEVELOP ALTERNATIVE SCENARIOS: This activity will provide the

planning team with a variety of perspectives toward resolving the
points of conflict that were uncovered during the needs survey56

and to visualize in graphic form what was only communicated before

in a variety of ways. This is where communication among the interior
designers, envirommental psychologists, sociologists, anthropometric
specialists, et al., will be imperative in order to formulate an
initial design concept of a living environment to which human fac-
tors engineers and medical technologists at a later stage must ad-

just their detailed designs. At this point, however, the scenarios

56The groundwork for the design scenarios will be based on the
tangible results of surveys and tests made during the preplanning
stages as government sponsored tests on a representative sample of
potential private industry participants and facility personnel.
This will basically describe a needs assessment pertaining to space
requirements, energy needs, human requirements vs. automation,
aesthetics, leisure, lighting, privacy needs, etc.
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would be delineated by function and later, in Phase IV, by techni-
cal alternatives.

This step is similar to the planning competition used for the
creation of Brazilia's master plan. The methodology and graphic de-
lineations were presented and the optimum solution chosen. The spe-
cific architectural, engineering, and social considerations were
then generated to suit the site which allowed for its most effective

use.

V. SELECT OPTIMUM SCENARIO (S): The project management, government

sponsors, outside consultants, and an independent review committee,
will study the leading candidates and provide feedback on the de-
sign concepts. The intent of this activity will be td,give in-
creased definition to the project and to develop a general concensus
of opinion. A comprehensive master plan, envisioned by the project
management, drews on a broad range of professional expertise that
must be givg_focus by a uniform perspective. Once the concept is
established, the scheme has a functional idea around which work

can progress.

VI _EVALUATE RESULTS: The project management and the independent re-

view committee will evaluate the interrelationships of the goals
and objectives, the leading candidates, the existing technological
support capabilities, the sources of financial backing, etc. Re-
visions and modifications will be made where necessary and upon
final approval of the project managemenﬁ, Phase ITI will be complete.
Evaluation of the results will continue only until an additional
evaluation exceeds the probable benefit of the additional clarifi-
cation. If at that juncture problems still persist, a review of
the planning staff, its working philosophy and its definition of

the design concept will be carried out and changes made accordingly.
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PHASE III

VII DEVELOP PERFORMANCE CRITERIA FOR MAJOR SUBSYSTEMS: At this

point, decisions will be made as to the type of major subsystems to
be included as part of the basic infrastructure of the facility:
integrated circuitry, computer systems and level of automation,
lighting, sanitation systems, energy systems, method of air regenera-
tion, medical surveillance network, etc. Indices for optimum life
expectancy with a minimal maintenance requirement should be outliﬁed.
Many of the systems that represent the present state-of-the-art
already include these considerations. The problem will entail Any

new areas of development that will most likely be included. One

specifically being the use of robotic systems.

VIII DEVELOP MEDICAL SCENARIQ: The medical segment of the planning

team should develop a comprehensive program for testing prospective
volunteers for space duty. A series of standards should be set that
are within certain physical and mental extremes to guarantee a con-
sistent competency level and personality type by all future crew
members. The existing medical requirements will therefore need to

be relaxed in some aspects to a more realistic level of physical
qualification because the present norm for astronauts is beyond the
standard that could be achieved by a significant percentage of poten-

tial volunteers.

IX DEVELOP PHYSICAL PLAN AND DESIGN SUBSYSTEMS: This activity will

require the greatest amount of expended effort than all the other
planning sectors. The final facility design concept must be chosen,

the major engineering and design specifications and the basic
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infrastructure with the highest performance standards, must be agreed
to. The physical plan will include the technical drawings of the
major subsystems that were agreed to in Step VII. The plans will
need to be approved by the project management, the outside consul-

tants and the independent review committee to avoid design conflicts.

X ATTRACT USERS: Large industry, government agencies, research

firms, etc., that were initially contacted for funding support will
need to be firmly convinced to continue with the project. A key
factor will be the completeness of the previous step to portray the
physical structure and its inherent systems and how it can be adapted
for a variety of uses. This will be a major aspect which could de-

fine the attractiveness of the facility for use by the entrepreneur.

XI EVALUATE PHASE III ACTIVITIES: The performance criteria, the

medical scenario, the physical plan and major subsystems will all be
reviewed for cohesive interaction and to remove conflicts. The out-
side consultants, the independent review committee, and the project
management will check the results of the planning team's recommenda-
tions and respond accordingly.
Concerns that may be cause for study should be:
e Effect on bersonnel - Has an optimum solution been
prepared that doesn't coffer disadvantages to some portion
of the facility's personnel?
& Effect of incremental introduction - Will the piece-
meal approach towards major system development jeopardize
its performance capability and make it vulnerable to
design flaws?
e Review of system designs - Has the contextual in-

tegrity of the facility design plans been studied for
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shortcomings or excessive system performance that are
beyond adequate cost considerations?
) Ratification procedure - Have enough rational in-
dividuals been involved in the selection of the

alternative solution?
PHASE IV

XII PROVIDE GUIDELINES FOR PRIVATE DESIGN GROUPS: Forward the re-

sults of the planning team's performance criteria and subsystems
designs that will make up the basic infrastructure of the facility.
This will ensure that there is sufficient communication between the
project management and the private sector design groups. The indi-
vidual industry design groups will build upon that basic infrastruc-
ture for their more specialized needs, and they will work within the
standardized extremes (i.e., anthropometric design standards) the
planning team set to allow some measure of flexibility in design

format.

XIII PROVIDE GUIDELINES FOR DUAL MANAGEMENT OF THE COMMUNITY:

Establish an organizational format that'distinguishes between mission
control and the community's personnel sectors. Mission control will
encompass the operation of the basic systems of the facility, estab-
lishing priorities to those systems and regulating them accordingly.
The mission commander will have ultimate authority over the entire
facility, and he will only invoke that authority over the industry
personnel under various situational necessities and specifically
during times of emergency. The formal operating procedure of the
personnel sector will be controlled'by division heads, who will

operate according to standard management practices. There will be
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constant review and comment between division personnel and division

heads so as to keep conflict situations from developing.

XIV DESIGN INDUSTRIAL SECTOR: The entrepreneur will make use of

the facility design guidelines and performance criteria to draw up
design specifications for his industrial complex. It has been
assumed that the initial needs survey outlined potential interior
;pace requirements for a variety of industrial systems, and the
basic facility shape and infrastructure was designed to handle and

contain any specific necessities.

XV _DESIGN RESIDENTIAL SECTOR: The same entrepreneur as in XIV will

prepare residential drawings, architectural and interior, based on
recommended study parameters outlined by function by the planning

team in part IV. The entrepreneur will make use of his own studies
of employee amenity preferences and psychological profiles and in-
corporate them with the recommended anthropometric guidelines that

promote an economy of space.

XVI DESIGN LEISURE SECTORS: It will be very important that there

be a recreation area which satisfies medical studies for reducing
stress and trauma. Of significant importance will be the need to
provide a full program of stimulus enrichment which would aid in
avoiding the problems of social withdrawal and encapsulation that

can result from a low stimulus..environment.

XVII SPECIFY GUIDELINES FOR MISSION CONTROL: The planning team

will work closely with the existing command format used by the
present space program, and they will alsoc incorporate any legal

procedures established under space law. The guidelines will clarify
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and define the specific extent of authority the commander and his
staff have over the industry personnel sector under various situa-

tional extremes.

XVIII PROVIDE GUIDELINES FOR PERSONNEL SECTOR: The measures to be

addressed at this juncture in the management organization will very
likely be along the same lines as those recommended by B. Tuckman
in describing a developmental process specifically oriented to a
closed work environment. He lists four stages:

"FORMING - The early stage of group formation where-
in individuals get acquainted and orient to each other
and the environmental situation.

STORMING ~ A common phase of grouped development,
particularly for problem-solving groups, where indi-
viduals work out interpersonal hostilities, dominance
struggles, differences of opinion on relevent issues,
and other aspects of interpersonal stress and threat.

NORMING - A phase succeeding the storming phase and
characterized by the development of shared values, role
expectations, codes of conduct, and the like.

PERFORMING - The phase wherein individual roles
have been defined, functional specialization has de-
veloped, and the details of functional interdependencies
have been clarified to the point that the group can
function effectively in accomplishing its tasks."

This method in which roles are cast could be made an integral
part of the medical scenario during the isolation period prior to
their departure into space. The division heads will already have
been selected prior to this process, thereby leaving this period of
interaction as a method for clarifying the informal interpersonal

working environment.

XIX EVALUATE PRIVATE SECTOR DESIGNS: This activity will be handled

by the planning team and the independent review committee to study

the feasibility of their plans, the cost analysis, the inclusion of
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human factors engineering, etc. Conflicts will be reworked to meet
the highest standards of efficiency achievable by the available

state-of-the-art technology.

XX EVALUATE MANAGEMENT SCHEMES: The project management and the

independent review committee will need to critically review the
guidelines suggested for management. The management scheme will in
most instances be similar in style and have adjustments in the
personnel sector being reflected by the emphasis of the facility;

that being industry, research, or energy oriented.

XXI COORDINATE DESIGNS AND MANAGEMENT SCHEMES: It will be the re-

sponsibility of the project management and the independent review
committee to study the results of the private sector designs and
management format to see if one conforms to the other. Any conflicts
will require a complete restudy by the various steps outlined in
Phase 1IV.

Confirmation will establish the existence of a domplete set of

working drawings for an outer space community.
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The proposed outline is in all respects one of many alternatives
which could be used to create an independent space agency. The pre-
sumption of getting this concept through Congress would appear to be
no sooner than the turn of the century. It is also apparent that a
~good number of developments will need to take place before a serious
investigation into the merits of this program could occur. Several
developments could include:

a) Small scale experiments showing the feasibility of growing
a sustainable food supply for maintaining an adequate diet for
facility personnel, which reduces the reliance on earthbased supplies.

b) Small scale experiments which improve the optimum quality
and efficiency for smelting metals to assure any interested party of
a sufficient return on his long-term speculative outlay. Adequate
access to an abundant energy source and materials to smelt should
also aid in attracting investors into the program.

¢) Improved earthbased launching methods that reduce the po-
tential of damaging the environment over the long-term.

d) Approval by the general population that is a result of the
public initiative and referendum process to obtain a cliear commitment
by a majority of the United States population to support the large
financial and material outlay inherent in the venture.

e) More studies on human performance in contained environments
to determine the effects of a variety of interior design schemes
which create a high stimulus environment.

f) Full agreement by members of the United Nations of a body of
law governing space and its resources probably derived from the age

old concepts dealing with res nullius.

Examples (a) through (e) describe developments alluded to in

Chapters II through IV. However, the remaining development is the
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point of paramount importance upon which the future of this space
community concept rests.

The arguments that have been set forth in Chapter IV clearly
state the basis on which free enterprise would most likely be at-
tracted into supporting a program of this type. Private and public
collaboration in this program will rest primarily with the potential
degree of return, with the most obvieus result being profit. A
secondary stimulus which could also act as a primary justification
for selling the program, may very easily be to enhance the public
good, through the expansion of technology, commerce and trade,
cheaper energy, reduced demand on earth resources, etc. The latter
would be advertised to the degree that it would overshadow the for-
mer, giving the program a sense of enlightenment and merit.

The implementation of the project presented in this study de-
pends on the outcome of the issues and treaties being resolved at
the United Nations. The issues being debated which deal with a body
of international law‘govérning the acquisition and use of property
and related activities in space, those matters are as yet undecided.
There is an obvious parallel between the discussion of space and
the Law of the Sea treaty that is useful for this paper. It took
centuries to come to an "acquiescent" understanding of the Freedom
of the High Seas, which culminated during the Eighteenth century.
The Law of the Seas, now at a standstill due to a cautious reserve
by the American delegation over the ultimate precedent that would
be set by agreeing to the treaty, displays fully the trouble of
justifying the ‘use of that which over centuries was not subject to
any binding force of law.

The underlying belief of the aforementioned treaty, is put

forth by the international customary law of the Freedom of the High
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Seas which rests on three basic elements: the prohibition of appro-
priation of any portion of the high seas, the exercise of jurisdic-
tion on the high seas, and the lawful uses of the high seas. The
law ¢1ear1y states the distinction between the high seas and the
‘bed and sub-bed of the sea. The principle coastal state and the
adjacent continental shelf and the area outside the territorial
waters to a depth of 200 meters, can be exploited for its resources
by that state.

The high seas, per se, is by international customary law con-

sidered res extra commercium. "That is, excluded from areas that

may be lawfully occupied and subjected to exclusive jurisdiction by
any international person."58 This law has hence been applied to the
1961 and 1963 Resolutions that were adopted by the General Assembly
of the United Nations which stated that ". . . outer space and

celestial bodies are not subject to national appropriation."59

Up until the moment the United States landed a man on the moon,

it was appropriate to conclude that space was res nullius. "That is

to say, it was so far unappropriated because, as yet, no subject of

IIGO

international law has been able to do so. The principle behind

res nullius is that it is the property of nobody. In its fullest

sense, it means ". . . a thing that has no owner, either because a
former owner has finally abandoned it, or because it has never been
appropriated by any person, or because (in Roman law) it is not
susceptible of private ownership."61

It can be assumed that the latter point. is the intent behind
several members of the United Nations to include the phrase, which
is the central bone of contention in the Moon Treaty, "for the

benefit of all mankind."
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The Treaty on Principles Governing the Activities of States in
the Exploration and Use of Outer Space, Including the Moon and Other
Celestial Bodies, reiterates the "not subject to appropriation”
clause, and it also provides for the ". . . freedom of exploration

n62 of space.

and use, including scientific investigation,

One may assume that a long period of negotiation will be re-
quired before an understanding is reached among the various members
of the United Nations which can be used by the member states to
generate interest within their separate countries. Suffice it to
say that, until the two points, quoted above, are defined in such a
way that the feasibility of capitalizing space is not undermined by
bitter and jealous debates over a reasonable and just share for all,
regardless of their degree of involvement, there will be no coopera-
tive partnership.

Once this understanding has been agreed to, then the opportunity

for a government sponsored independent space agency would be at hand.
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ABSTRACT

The purpose of this paper is to generate a workable organiza-
tional strategy necessary for implementing a program dedicated to
the exploitation of space. The strategy is first given a planning
perspective in Chapter I whereby the coordinating and administrative
techniques of that profession are outlined to achieve a comprehen-
sive development package following the methods of new town planning.
The use of this method reflects the emphasis it directs toward the
exploitation of undeveloped property for economic, social and
political reasons.

Chapter II offers a rationale for the creation of national new
town planning strategies and the need for government intervention to
aid the faltering urban economies that haven't been capable of han-
dling the growth of urban populations and social services. For
comparison, an enterprise undertaken by a private corporation is
discussed in which the central government was not willing to supple-
ment increased public expenditures to handle similar problems. The
focus on the public and private sector strategies sets the stage for
Chapter IV in which a meshing of private initiative and the public
sector into a partnership is used for attaining a goal which when
separate is unattainable. Of secondary, if not equal importance,
is the proposal to form a financial consortium more extensive and
equitably applied than is a purely public program in which private
firms serve solely as contracting agents. Just as special districts
charge for specialized urban services, private corporations who
participate as a partner and who expect to benefit as a result of

their participation in a project, should or are obligated to share



in the initial front-end and continuing capital expenditures and
maintenance costs.

Chapter III describes the necessary involvement of a number of
specialized disciplines to handle long-duration physical, environ-
mental, personal and social concerns for integration into the design
scenarios of a space facility.

. The focus of Chapter IV is to draw together the materials pre-
viously discussed into a plan of action as a strategy for designing
a comprehensive space facility based on a concerted effort between

private and public interests.



