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INTRODUCTION

In the context of the dynamic complexitie$ of contemporary urban life,
the following report is a comprehensive analysis of the potentialities of
local ecological and economic development for self-reliance. The integral
planning processes for developing ecological and economic life-support systems
to sustain urban self-reliance are collectively referred to as the ﬁryan
Eco-operative System (UES). Outlined in Part I, the concept‘of the Urban
Eco-operative System combines local ecological and cooperative economic
development into a framework of twenty-first century neighborhood re-setﬁlement
planning through fhe coordination of energy, economic, and environmental
planning processes.

As a community resource management system, capital, human, and material
resources are locally managed to supply goods and services for diverse human
needs through small-scale production in proximity to househoid consumption..
The concept of local development (or re-development) for urban self-reliance
through integral resource management is analyzed in Part II. Where appiicable,
the conceptual analysis concentrates on the relationships between ecology and
économy specific to a localized context, the»block development model (£efer to
Appendices A and B). National and fegional data is included in the analysis
of the concept to infer a hypothetical 1limit to local ecqnomic development for
self-reliance and to generalize the applicability of the ﬁES.

To further detail the potentialities of urban self-reliance, Part III
is a hypotheticai application of the integral planning processes of ;he UES.
Conceptual and analytical information presented in Parts I and II is s}nthesized
in the derivaéion of the self-reliance potential of the block development
model. The local economic development plan for the block develdpment model
is bzsed upon environmental planning "(see Appendix A), energy planning (see

Appendix B), and economic planning and research; the integral plan is



-\ i—

representative of ecological and economic development f;r self-reliance
as speéified by the ﬁES.

Environmental planning processes of the UES are summarized in‘Appendix A;
urban ecological and cooperative economic development proce#ées are outlined
for the block development model. Local development would occuf in three
séquential phases: phase I, urban ecological development; phase II, cboperative
ecoﬁohic development; and phase III, uiban eco-bperative developmeht.
Procedural outlines for each phase specify capital and energy conservation
measureé; instructional workshops, biological and téchnological energy
convérsion component#, household and cooperative production components, and
developmental planning and resource management guidelines.

‘Appendix B summarizes the energy planning processes of the UES. The
productivity of biological and technological components of the renewable
resource supply and reclamation system is qﬁantified; the flow of natural
and materiél resources inputs and outputs of primary production subsystems
are diagrémmed and examined. The potential of each subsystem for sustaining

.self-reliance through self-provisioning production is determined.

The principles of cooperation and participation are as old as humanity.
The Urban Eco-operative Systém applies those principles to the management of
iocal capital, human, and material resources to sustain urban ecolbgicél and
cooperative economic life-support systems. That locél ecological and economic
development for seif-reliance beqpme integral with the creative, constructive
processes of sustaining urban life, is fundamental to the conceﬁt of the
Urban Eco-operativé Systen. Herein, a new synthesis is put forth re-affirming
the principles of cooperation»and participation in the integral planning and

development of urban ecological cooperatives.
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THE URBAN ECO-OPERATIVE SYSTEM
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Figure 1: COmceptual Model of Urban Eco-operative.

The matrix {llustrates the

interrelationships between urban context, ecology, and economy in the

in the derivation of integral planning and development objectives

essential to building sustainable, self-reliant, urban life-support
systems, or urban ecological cooperatives.



THE URBAN ECO-OPERATIVE CONCEPT

The Urban Eco-operative concept is a systematic response to primaryv
human needs through the development of integral urban ecological and
cooperative economic support systems to sustain local self-reliance. The
concept of an ecological cooperative emerged from an analysis of the
interrelationship between urban ecological and economic life-support
processes. Figure 1l illustrates the interrelationships between urban
context, human, urban, and cooperative ecology, and human, cooperative,
and renewable economy in a matrix of integral planning and development
objectives essential to building sustainable,-self-reliant, urban life-
support systems. ‘Conceptually, the Urban Eco-operative System (UES) can
be defined as the synthesis of these relationships ( refer to Fig. l)

One of the most important relationships between ecology and economy
lies in the common origin of the two words; both are derived from the
Greek root, oikos , meaning "house" or "home". Ecology: the relation
between living organisms‘and their environment, their habitat, their "home".
Economy: the art or science of managing a household. As a‘local ecological
and economic development system, the household is appropriately considered
the fundamental organizational unit of the Urban Eco-operative System.
Ecologically, the home is a type of life-support unit (a synthetic, man-made
environment) operating according to social, economic, legal, and physical
principles governing the relationships between household members and the
environment, interior and exterior, public and private, and so on. The
management of resources of a mit organized to produce for its own use,
householding, is fundamental to economic life and fundamental to the concept
of thevUrban Eco-operative System.

Human'needs defined in relation to the household include: energy, food,

housing, clothing, water, medical and personal care, transportation, leisure



and social activities among others. To self-provide these needs requires
competent resource management (economy) and an appropriate life-support
system (ecology) which can efficiently produce goods and services from
indigenbus capital, human and material resource supplies.

Americans have begun to confront the multiple impacts of limited
resource supplies, and the problemé could become further compounded by an
insistence upon the convention of household autonomy. Even if we successfully
curtail population growth, the trend toward one and two-member households
will exacerbate the need to convert nonrenewable resources into home goods
(i.e. building materials, appliances, equipment, etc.) that each small,
non-integrated, life-support unit (home) can be fully equipped with the means
of household production to supply the consumption needs of only one or two
persons. In short, we are duplicating the means of household production
unnecessarily. This trend is counterproductive to ecological and economic
sustainability. The negative impacts.of this trend will continue to erode
attempts to bring about ecological and economic stability. Not only are
we irrevocably committing more and more nonrenewable energy and material
resources to duplicate household goods, we continue to endanger plant and
animal species as their habitats are disturbed or destroyed; the totality of
relationships between organisms and their environment in natural and urban
eco-systems will continue to diminish.

. To provide for the continuing diversification and preservation of natural
life forms and the conservation oE nonrenewable resources requires dynamic
human involvement in ecological and economic life processes. Household
collaboratives and cooperative partnerships could develop and implement
comprehensive capital and energy conservation plans. Capital committed to
develop the means of autonomous home production (i.e. expenditures for homes,

autos, repairs, appliances, etc.) could be diverted to develop the means of



decentralized, cooperative production. Certain household functions could
become partially or fully.collectivized to eliminate unnecessary duplicity
of capital goods for home production. Functions such as cooking, entertain-
ment, transportation and others could become the responsibility of several
cooperating households while capitaligocds (i.e. durable goods) could be
collectively owned and used. The fundamental economy of the household
could be re-defined, and the household's ability to sustain itself could be
centered upon cooperative production and the collectivization of resources
and work to conserve labor, capital,“and materials.
‘With an adaptive-use strategy applied to existing structures, cottage
and non-polluting industries can be introduced into neighborhood homes to
supply a variety of local services and employment opportunities. The o
surrounding neighborhood could implement a cooperative network of services
ranging from tool lending libraries and bicycle repair to uorker collectives
in which labor is exchanged for goods or a return service depending on
individual or'household need. By increasing local industry and employment
opportunities, the neighborhood could simultaneously reduce the need for
vehicular travel, curtail associated pollutants from automobile exhaust, and
reduce family'transportation expenditures. An economy of'means (the means of
' managing a household) are used to achieve ecological‘ends. : “ N
Developing holistic systems of environmental biology and technology
appropriate to small-scale urban production, the self-reliance potential of
the Urban Eco-operative System is sustained by natural supply processes.’
Technological components augment the natural production of bioclogical compnents
of the local ecological system. Synthetic eco-systems, ecological cooperatives,
“would integrate biological components (urban livestock, vegetable and fruit
,gardens, etc.) with technological components of energy conversion (greenhouses,

photovoltaics, solar hot water systems, etc.) to achieve maximum productivity



in a local economy built upon indigenous household and renewable resources.
Local households could effectivgly self-provision food, energy, and housing
needs through the coordination of energy, economic, and environmental planning.
Furthermore, local households would be responsible for managing: waste-handling,
transportation, finance, education, work, leisure and social interaction
relative to local need and résourc; supplies.
Local ecological development and the abilityrto self-provision household

needs from renewable resource supplies is integral with the need to develop

a cooperative econcmic support system to manage household capital, labor,

and material resources to sustain productivity. Self-reliance would be based
upon an economy qf renewable resources and sustained by a cooperatively
managed ecological production system. The local resource management system
becomes a framework for encouraging cooperation ard participation in incremental
neighboihood planning and development toward self-reliance. Local economic
development would proceed according to local household consumption needs,

time constraints, the scale of the development system, and the availability
‘of capital, labor, and material resources.

The development processes of the UES fécus upon three primary phases

of local ecological and economic growth. 1In phase‘I, the ecological development
phase, the emphasis of growth centers upon thg formation of partnershiés.

with nature begipning "in your own backyard'. Instructional workshops prepare
ho;seholds for the management of gardens, composting and soil-building,
home energy and water conservati&g,'and material.recycling. The objectives

of urban ecological development are attained through the cooperative and
participatory role of the urban dweller in managing the Qurroﬁndiﬁg urba;
eco-system. To build a sustainable urban ecology, land-use policies, zoning
laws, property taxation, and building code reforms will be required to

re-direct municipal government action toward localized self-reliance. An



important role of government‘will be to stimulate the interest of private
enterprise in providing technical support services in urban agriculture,
urban forest management,Jwaste-handling, recycling, and energy managenent
among others. | - |

To construct the:franework‘forvalsustainable local economy,'nhase 11
of the UES concentrates on cooperative economic development;‘ Biological
and technological components are introduced into the neighborhood to
establish the means of cooperative production. Urban livestock and agri-
cultural production;’water and vaste treatment, and technological energy'
conversion systems function as a self-provisioning supply.systen:to minimize
local household consumption expenditures. Savings derived from capital and
energy conservation are invested in cooperative production means to further
promote self-reliance.

An essential component oflthe Urban Eco-operative Systemlis a renewable
resource supply and reclamationrsystem. -The scale of the"develonment
(private home, neighborhood block or district, or urban/ruraltregion) will
determine the feasibility of specific urhan andvrural technologies;utilized

to supply renewable resources, recycle wastes,~and reclaim materials.‘
"Appropriateness" of technologies is evaluated according to the scale of the
project, the degree of self-reliance desired; and economic feasibility.
Though some technologies may satisfy these criteria, another important
consideration is their adaptability.to an integrated energy svstem-where
multiple technologies function as subsystems to each other.

With the establishment of local cooperative, cottage, and light industries
and the enactment of mixed-used neighborhood zoning, the expanded means of
- production would significantly contribute to the sustainability of the local
integrated life-support system. The objectives of cooperative economic

development are achieved by the formation of cooperative partnerships and



corporations to share the financial and resource management responsibilities
associated with operating é renewable resource supply and reclamation system
and to equitably manage collective natural and material resources. The
infra-structure of a cooperative economy could be further solidified through
labor-managed cottagevand light industries and the development of cooperative
savings and lending institutions. Private ownership of property and other
assets is not necessarily excluded from this scenario; it would be the
responsibility of individual participants to determine the limitations of any
fartnefship or éorporation into which f:hey desired to enter. Long-term
ecologicaily balaﬁced economic stability could be materially supported
utilizing indigenous renewable natural and material resources in the
self-provisioniné of household needs. A regionél cbopérative.marketing
and commodity/labor exchange system could be devised for the distribution of
locally'produced goods and services. Capital and material gains accrued from
the éelf;péovisioning of gobds and éer&ices would be equitably distributed
accofdiﬁg to household labor, capital, and matefial investments in the
means of local production for self-reliance. |

Ihe Urban Eco-operative phase of development,'phase I1I, is initiated
by the implementation of a fully operative local resource management system
to sus;ain the maximum levels of urban self-reliance. The objectives of
Ur§an Eco~operative development are directed toward balancing input energy
and capital wi;h the processes of managing renewable economic and ecological
life cycles. The theoretical liQit*of an Urban Eco-operative would be a
steady-state eco-system and cooperative economy achieving a dynamic equilibrium
between coﬁstaﬁt flows of capital and énergy in local production, distributionm,

and consumption processes.



The final phase of growth is representative of a new, decentralized
political economy of cooperation and participation in small-scale urban
production for the self-provisioning of primary human needs. The
decentralized political economy of self-reliance based upon small-sgale,
cooperative production, distribution,iagg consumption reduces household
dependency on centralized production an& distribution systems of the
national market economy. Financial self-reliance, the ability to buy.
household needs, gives way to material self-reliance, the ability to supply
household needs through local production.

The relationships between human communities and the environment are
indeed numerous, perhaps innumerable. Currently, our relation to nature
has many negative impacts upon the environment. Undoubtedly, the impact on
human communites will become negative to the same degree as the cycles of
our symbiotic relationship continue to move full-circle; The cbncept of
the Urban Eco-operative System is based upon the re-concepﬁualization éf
our relation with nature and the re-introduction of natural érocesses into
urban areas where human communities with their social, political,vaﬁd economic
institutions are concentrated. Balancing biological and teﬁhnological energy
conversions for small-scale production to supply human consumption needs, the
symbiotic relationship between man and nature can once again be lived within
an ecological context. Biological pfoduction inAsynthétic urban ecologies is
assisted by appropriate technology to sustain a self-reliant standard of
living while promoting positive interaction and partnerships between man and
nature.

Furthermore, the concept of the Urban Eco-operative is based upon the
systematic re-organization of local urban (i.e. household) resources. With

capital and labor resources concentrated in urban areas, and with American



households commanding a larger portion of national wealth than ever before,
it is possible to commit household capital, .labor, and material resources
to the development of small-scale, ecologically cooperative, production
systems. Coopetative‘production,.with local cottage and light industries,
could not only self-provision basic consumption needs for housing, food, and
energy, but supply new teéhnélogies and technical ser&ices supportive of a
decentralized economy of self-reliance. The systematic response of the
Urban Eco-operative System to primary human needs is likewise a responsé to

the need to strengthen the economic and ecological life-supﬁort systems
upon which we all depend. )

The concept of the Urban Eco-operative System and the potential impact
of local ecological and economic development for urban self-reliance are
further detailed in.Patt II, the conceptual analysis. In Part III, economic,
energy and environmental planning processes of the UES are applied to a
hypbthetical cbntext, the block development model, to demonstrate the specific
pbtential of integral planning and development for self—relianée. Though the
conceptual synthesis is based-upon the application of géneral planning and
development objectives of the UES to a specific context, the concept of the
Ufban Eco-operative System has geheral applicability to any environmental

context in which urban ecology and cooperative economics recieve Seribﬁs

consideration in providing for human needs.



PART ' II

AN DURBAN ECOLOGICAL AND ECONOMIC DEVELOPMENT SYSTEM
o R

LOCAL SELF-RELIANCE



‘INTRODUCTION

Economy," in relation to the Urban Eco-operative System (UES), is the
willful activity of managing a sustainable urban ecology, the totality of
relationships between human life, urban context, and technological components
of productive energy conversion. The7es§ab1ishﬁent of small-scale urban
production  systems to sustain local self;relian;e through self—provisipning
requires economic cooperation and participation in urban re-development
processes. Public and private sectors must be willing to share the ::
responsibility of managing localnétural » material, human, and capital
resources in developing a renewable economy of urban self-reliance. The
provisioning role of the public and private sector doubtless;y will change
as self-reliance on the local level alters the demand for goods and services
provided by these sectors.

The application of appropriate urban and,ru;al technologies for‘devglop-
ing an integrated life-support system on the loécal level requires competent
resource management, Local economic development must occur in cognition of
the limits of indigenous resources particularly in securing capital development
funds for local production means. The management system proposed by the UES
" for developing a local renewable economy (in support of'g,cooperative
ecology) is based upon the recognition of economic pluralism. Economic
life (on every scale) is not singularly organized as a market economy
although conventional statistics may be biased to popularize such a notion.

A fuller analysis of economic activity reveals several major economies
simultaneously functioning to provide for human needs.

Scott Burns identifies three operative economies simultaneously
supplying goods and services within the nationgl economy (im toto);

the market economy, the household economy, and the ceollective economy
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form what Burns calls a national economic triad.1 Each economy throughout
American history has played a major role in the management and distribution

of national wéalth., The market economy dominated the national economy during
thé:indasttialization of America (1840-1900) before declining in the twentieth
century as the collective economy increasingly expanded its role in
provisioning for human needs.. Urban life has become dependent upon market

and collective economies to sustain growing populations. Policies formulated
during this period of rapid urban growth function to support centralized
industrial production and government. If decentralized government and
production is to be firmly established, a political economy based-upon fuller
human coupérétioﬁaandfparticipation in the means of production in the public
and private sector ‘will:require policy reform on the local, state, and
national levels. Local self-reliance as conceived by the UES advocates

fuller human participation in the public and private sector of the economy,
espécially the local economy.

Since 1960, in what Burns terms the post-industrial period, the
resurgence of the household economy has lead to a re-distribution of national
wealth and power. Household income and investment returns (i.e. in household
durable goods? have become competitive with (or exceeded) their counterparts
‘in the market economy. In 1970, the imputed income of the household economy
(based upon personal income and the value of household labor) was larger
than the after-tax profits of all corporation in America.2 Household
capital formation exceeded that ;f private enterprise for equipment in
1950 and for structures by 1960. To Burns as well as many other economists,
economic indicators reveal the dominance of the household economy (all

households in America) in post-industrial America.
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With heavy industries (i.e. steel, paper, utilities, transportation, and
construction) unable to sustain competitive market returns on capital, increased
participation of government (the collective economy) in the market‘is
inevitable. Public spending, regulation of trade, wage and price controls
are a few means by which government participates in the market. dther means
are being considered to curtail the rat; of inflation. Meaﬁwhile, growth
industries which directly supply household gooas (i.é. tools and hard;are)
are sustaining high returns in the marketplgce.

The market for home improvements has expanded its saies by 10%Z each
year by producing easy-to-install products and supplying the do-it-yourselfer
with a host of household goods. The Commerce Department estimated that
80% of all paint and 607 of all wallpaper ‘iSEhow:puréhased by do-it-yourselfers.
By 1975, "home centers" were growing at a rate of 20% per yeér.3 Retail
sales of hardware and tools doubled between 1970 and 1975.

The role of industrial production in the market economy is changing
from supplying goods and services to that of subcontracting goods and
services to the household economy as individuals and famiiies increésingly
supply their own needs from household production. ﬁouséﬁold pr§ducti6n is
made possible through the purchase of capital‘goods (durables) ffom the
market which atée:operable and serviceable by.household members., '"In |
addition to wider ownership of the means of production, they (consumers)
. generally own the physical capital which provides fﬁe services n;cessary
to satisfy many of their own wants for living quarters, transportation;
‘household services, and'entertainment." So states the National‘Consumer

Finance Association in 1970.4
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Recognizing the growing strength of the household economy, the UES proposes
an economic. system of self-management of collective household'resources on
the local level. The means of establishing small-scale urban production
systems for self-reliance through self-provisioning are achievable through
corporate organization of hoﬁseholds. Collectivizing household capital,
méterial, and labor into self-managed production systems could firmly
establish local self-reliance and sustain the new wealth and power of the
household economy. The decentralization of production énd economic
policies relative to human provisioning, with local capital, material,

ana labor exchange can provide an economy..on.a human scale managed through
local cooperation and participation.

Committing household capital, human, and material resources to the
establishment of urban production systems whichlare'.ecologically balanced
requires technological development. Currently available urban and rural
technologies can be be adapted to new production roles, but there remains
a need to develop technologies which are appropriate to small-scale
production of food, energy, and other household needs. _Sunrise industries
supplying durable goods produced with and sustained by fenewable sources of
energy ‘indigenous to local areas could sustain a self-reliant household
economy and a re-directed market economy (as a subcontractor to the household
economy). Assisted by centralized and decentralized collective economies
(féderal, state, and local governments) in research and development pertinent
to indigenous conditions including environmental integrity, quality of life,
urban conext, and technological demand, sunrise industries could become a
critical supplier of diversified technologies which would sustain local
productivity and make it more efficient. Goods supplied by failing heavy
industries (i.e. paper, automotive, construction, energy, and fossil-fuel

products) could be re-designed according to specifications for decentalized
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self-provisioning by households. Energy and capital-intensive products
(i.e. nylon, steel, plastics and synthetic materials) which remain the
domain of heavy industries could.pe adapted to the changing technological
demands of local production. Engineering new technologies appiopriate to
to small--scale household production would open new markets for declining
industries while simultaneously suppiyi;éithétmeans for self-provisioning
in ecologically cooperative urban centers.

If small-scale urban production systems were engineered to simulate
the low-entropy production occurring in natural ecologies, new hope for
sustaining the quality of human life and the vitality of an ecologically
balanced economy could emerge., Fuller involvement in all cycles of 1life,
economic and ecologié¢al, is possible if productive activity for human
sustenance occurs in proximity to human consumption., Decentralized,
self-provisioning production processes are essential to the re-integration
of individuals with the natural and technological components of the urban
ecology within which they participate. The develbphéht of urban cooperative
ecologies utilizing available technologies (as well as new technologies
not yet on the market) to minimize capital, energy, and labor expenditures
provides for a sustainable human economy of self-reliance. Energy and
capital conservation become integral objectives in the management of economic
and ecological life~cycles.,

The local economic development system outlined below (illustrated by
figure 1 ) suggests a re-organization of capital, material, and human
resources to develop and sustain a local economy of urban self-reliance..
Three major subsystems form the basis of the local economic development
system: the market economy, the Household economy, and the cooperative

economy.
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Burns® analysis demonstrated the growing wealth and power of the
household economy as a national economic organization, In this report,
the household economy represents a small group of cooperating housgholds
which eventually become incorporated. For the purposes of economic analysis,
the household will be defined according to U, S. Bureau of Labor Statistics
guidelines for computing annual family budget studies in comparing cost
of living in major urban areas. Phillip T. Kolbe's "1980 Tucson Area
Family of Four Budget Study" is used to analyze the economic development
potential of the urban square block model illustrated in Appendix A.5
His budget.studies are compiled annually according to BLS ;pecific;tions
which include the pricing of over 400 items in local urban areas;

The- following report assumes one household occupies each ofrtﬂi;teeﬁ
properties located on the urban square block based upon an‘actual
block in the West University Historical District in Tucson, Arizona.

The household economy is the fundamental basis of the UES econpmic
development system for achieving local self-reliance. The management'of
capital, material, and human resources of the household economy willvbe
discussed in relation to the market and cooperative economies in local‘
economic development. The household is viewed as an economic unit in
which the individual's role is of paramount importance in managingv
household resources. Individual roles are diversified as hoﬁseholds
incorporate into cooperative partnerships to expand local productive _
capabilities and participate more directly in ;he 1o¢al market economy.

The development of cottage and light indust;ies will provide an active | N
means~for-household participation in the market to earn inﬁome through
self-managed production. Households will play a consumptive and

productive role in the market economy through a re-organization of

household resources into cooperative corporate enterprisés under UES
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economic development.

The market eccnomy will be discussed along the lines of Burms'
assertion fhat industry will become the subcontractor of the household
economy. How industries of the market economy might contribute to
developing and sustaining a human economy of self-reliancc will be
examined.. The potential gains to the household economy from resource
conservation and self-provisioning production will be compared to the
gains offered on capital invested in the market‘economy.

The collective economy, part of Burns' economic triad; is not included
as a separate subsystem in UES economic development. As households
voluntarily incofporaté to form cooperative corporations competing with
industry to supply a larger share of household needs, greater pressure
will be exerced upon government (i.e. local government) for economic
reform while households take advantage of federal.,and:-state corporate
tax ﬁolicies. This reform movement could be further supported by the recent o
atcempts to decenttalize gcvernment requiring state, county, and municipal
) govefnments to assume greater responéibility in providing for local needs,
The UES economic organization is fullyvcompliant with the ideals and
practices of pcivate enterprise as local corporate and household enterprises
organize to suppiy local market demands.

With supplies of goods and services provisioned from the-local
private sector "includirng household and cooperative production, with
the pubiic sector decentralized tcrough organizational and policy reform,
the relationsﬁip between pubiic and private sectors will dramatically
change. As local productivity and government assistance become decentralized,
dependency upon centralized production and government assistance will
subside.ﬂ As decentralized eccndmies develop the means for self-relaince,

regional limits to growth will be established based upon the productive -
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cépability of renewable natural, ma;erial,hhuﬁan, and capital resource .
supﬁlies.

A new politicélAeconomy is emerging; household capitalism is
replacing market capitalism.as the dominant economic organization of._
American society. As the market economy and household .economy become a
united private sector, the public ;ecto;'s role in economic-devélopment
will be 1imitéd:(primarily to policy reform). The alternative of
centralized government regulation and control of heavy industry
threatens to weaken the economic fabric of a maturing capitalist society.
Mobilizing collective capital to bolster failing industries has not been
accompanied by similar supports. and investment incentives to develop .
new technologies and sunrise industries. ;n‘the private sector;
executive and middle-management bonuses for short-term profits»exacerkate
the problem of building a newly competitive market:based upon long-terp
investment returns. National economic re-organization calls forth ;he;
development of a third sector as the decentralized countgrpart»of phe
national collective economy.

To date, one of the most relevant collection of essays on contemporary
political economy addressing the development of a .third sector is

The Political Economy of Cooperation and Participation edited by

Alasdair Clayre. Published by the Oxford University Press, the‘collgction
of essays was - spawned by a small conference in Great Britian _held‘ip ,
1978 and sponsored by the Outer Circle Policy Unit directed by James
Cornford. The third sector is primarily discussed in developing a
cooperative economy, a cooperative sector in a mixed economy, and =-:

profit-sharing in the mark;t'ecomony.

Local economic development for twenty-first century self-reliance

under the UES plan is accomplished by developing a third sector




-18-

as a decentralized cooperative economy.,

The cooperative economy would be organized as a network of locally
incorporated households. Cooperative corporations formed by voluntary
participation of individual households would collectivize capital, material,
and human resources toward the development of local cooperative production
supporting self-reliancejthrough self-provisioning. Housing, food, energy,
water, clothing, and capital are primary needs for which production means
would be developed.

A system similar to the Mondragon Co-operative Federation in the
Basque provinces of Spain could be established.§ A cooperative bank
would be supported by the collectivization of cooperative corporate
assets, The federation would provide local management information,
consulting services, financial and investment planning, and marketing
information to member firms as well as provide investment capital fo
new enterprises including home-based industries.

In the following report, the development of a cooperative economy
is an organizational response to the resurgence of the household economy,
The resources for developing small-scale,. self-reliant urban production
systems is at hand. By collectivizing household resources (material,
capital, and human), self-management of local cooperative production is.
achievable., The relationships between the household.economy, cooperative
ecdhomy, and the market economy are outlined below according to the
UES local economic development pi;n‘for twenty-first century self-reliance

through self-provisioning,.



HOUSEHOLD ECONOMY
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HOUSEHOLD CAPITAL RESOURCES

According to U. S. Bureau of Labor Statistics guidelines, Phillip T,
Kolbe estimated that a Tucson area family for four required $23,462 to
maintain a moderate standard of liéing in 1980. Of that amount, $17,693
' wére required to supply family consumpt19n needs with the balance going .
for personal income taxes, social security payments, life insurance,
occupational expenses, and family gifts. and contributions.l

The following economic analysis will concentrate upon total family
consumption expenditures. The consumption budget for an urban family of
four as ﬂefined by BLS guidelines is divided into several major categories:
food, housing, transportation, clothing, personal care, medical care, and
other family consumption costs. Each budget category will be examined
to identify key areas where capital savings would be échievable under
the UES local économic development plan. Table 1 below outlines household
consumption costs for 1980 according to BLS categories of expen&itures
as computed by Kolbe.

Household capital savings will be determined in constant 1980 dollars.
Household and cooperative economic develo?ment‘each‘éohtribute to the
conservation:of capital resources; the study will specify which sector
is responsible for the development of ﬁarticular componegts of tﬁe UES

deveiopment system contributing to household budgetary savings.

TABLE 1: ’

1980 TUCSON HOUSEHOLD CONSUMPTION EXPENDITURES (HYPOTHETICAL)
Consumption Category Amount % of Total Consumption Budget
Food $5,322 30.1
‘Housing - $5,661 32,0
Transportation $2,302 13.0
Clothing - $1,559 8.8
Personal Care $§ 547 3.1
Medical Care : $1,246 : 7.0
Other Consumption $1,056 6.0
Total $17,693 100.0

Source: Division of Economic and Business Research, The University of
Arizona, 1981.




Food

In 1980, the hypothetical f;mily of four in Tucson expended an estimated
$5,322 for its food needs. This amount represents 22.7% of the total

1980 .household budget estimated at $23,462; it is slightly overi302,ofvi

the total household consumption budget. Major subcategories of thg household
fodd budget are listed in Table 2 with 1980 estimated budget expenditures

as computed by‘the Division of Economic and Business Research at the
University of Arizona.

TABLE 2: 1980 HOUSEHOLD FOOD EXPENDITURES - TUCSON FAMILY OF FOUR2

Food Subcategory (TR . Amount . . ._
Milk / Milk Products - $ 687
Meat, Poultry, & Fish $1,685
Eggs $ 104
Dried Peas, Beans, & Nuts $ 45
Flour, Cereal, & Baked Goods $ 489
Citrus Fruit & Tomatoes $ 287
Potatoes $ 151
Other Vegetables & Fruits $ 587
Fats & Oils ' $ 129
Sugar & Sweets $ 235
Accessories (coffee, tea, etc.) $ 215
Total Food at Home } © §4,613
Total Food away from Home $ 709
Total Household Food Expenditures $5,322

Source: Division of Economic and Business Research, The Uhiﬁersity of
" Arizona, 1981, :

At a cost of approximately twenty~-five cents per square foot, vegetable
garéening could save the family about 80Z of its expenditure under the food
subcategory of "Other Vegetableé énd,Frﬁits" (sée Table 2 above). 'Uéing
biodyn#mic Frenéh intensive and Chinese raised-bed organic gardening techniques
the vegetable needs for a family of four could be continually supplied 6n as
little as 100 square feet of well conditioned soil.3 About 3587 of food

expenditures could be conserved with minimum capital and labor investments.
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.The primary capital cost of vegetable production would occur in the
first year of gardening which would coincide with the first year of uﬁs
economic development. Using organically produced seeds, somg.plénts
would be allowed to mature to produce the seeds for the next planting;
hybrid commercial plants do not always yieldvseeds which will germinate
to produce a consistent crop. Doubling the minimum land area required
to produce the family of four vegetable needs for a year, the initial
investment of fifty dollars is necessary. As the household growers
become more proficient, they can diversify their crops adding variety to
balance their diets.

Phase I of the UES development,system is conceived as a low-cost
training period where acquiring . practical skills for achieving fulle:
self-reliance takes precedence over high capital savings and investmeq;
returns. Neverthless, the family can achieve a significant savings |
(nearly 9%) in total food ekpéﬁditures with a minimum investmeng of
capital and labor. Lébor requirebeﬁts‘for managing the vegetable
garden probably will seldom exceed fiye hours per week after the gaiden
has been establishéd as a component of the surrounding ecological system.
Local composting practices, greywater utilization, and other practicél
or technical components of the 1o§a1 ecology help to support hgme‘éérdening
through cooperative resource maﬁagement including resource recycling.

The urban agriéﬁltural and livestock production subsystems of the
UES integrated ecological system‘are capable of produqihg over 80% of
household food needs (for 80 persons) relative to the development model
;11ustrated in Appendix A. Small—scale,-coopera;ive agricultural production
includeé: fruitc andUVégetablé'gardens,"gféenhouses, goafé, rabbits;_chickens,

and orchards., Along with aquacultural product{on'énd béekeeping, a total
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of $4,018 of the hypothetical 1980 household food budget could be conserved
through séIf—proviéioning production. Appendix B summarizes the produﬁtive
capability of the self-provisioning food supply system of the UES (refer

to Table 7, Appehdix B).

If families were to eat 50% less food away from home (assuming they.
would eventuélly work at home in cottage and cooperative enterprises), an
additional $355 would be saved. By the end of phase II of local economic
development (roughly a fifteen year growth period), 82 of the 1980
household food budget could be conserved. Table .3 summarizes the capital
conservation potential of UES food self-reliance according to BLS food
expenditure subcategories for an urban family of four in Tucson. The

phased .economic development plan.will be discussed in detail later in this

report.

TABLE 3: ' :
CAPITAL CONSERVATION POTENTIAL OF UES FOOD SELF-PROVISIONING
Food Subcategory 1980 Costs UES Savings* 2% Balance
Milk/Milk Products $ 687 $ 687 100
Meat, Poultry, Fish $1,685 $1,685 100
Eggs $ 104 $ 104 100
Dried Peas, Beans, Nuts $§ 45 $ 45 100
Flour, Cereal, Baked Goods** $ 489 $ 0 0 $ 489
Citrus Fruits, Tomatoes $ 287 $§ 287 100
Potatoes $ 151 $ 151 100
Other Vegetables & Fruits $ 587 § 587 100
Fats & Oils** $ 129 $ 129 100
Sugar & Sweets** $ 235 $ 235 100

" Accessories . . § 215 $ 108 50 §$§ 107
Subtotal of Food at Home < $4,613 $4,018 87 §$§ 596
Food Away From Home '§ 709 - $ 355 50 $§ 354
Totals $5,322 $4,373 82 $ 950

*The Urban Eco-operative System may not provide the actual weight of al}
food items shown in relationship to cost, but equivalent calories will
be provided to meet 80.72 of U.S. average per capita food consumption
measured in calories,

**Grain and cereal crops can not be produced on the available land area to
meet human consumption needs; the UES diet consists of 54% less fats
and 932 less sugars and non-alcoholic beverages compared to national
consumption averages; refer to Table 4, Appendix B,
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Housing

BLS guidelines for computing family hou#ing expenditures assuﬁe 75% of
urban families own a home purchased seven years prioF to the study year;
the remaining-25% are classifies as renters. The 1980 Tucson area budget
study is based upon a home having-been'burchased in 1973. Costs for
several subcategories under housing expenditufes are computed bvaéighting
homeowner to renter costs according to the above percentages, 75% aﬁd 252.
The subcategories which are weighted include: mortgage/rent, utilities,
and insurance. The household expenditures incurred bj»a hypothefi;al

family of four in Tucson to cover housing needs in 1980 are listed in

Table 4,
TABLE 4:
1980 HOUSEHOLD HOUSING EXPENDITURES - TUCSON FAMILY OF FOUR4
Hou51ng Subcategory Amount
Mortgage/Rent $2,792
Property Taxes $ 498
Utilities $ 770
Insurance $ 82
Repairs $ 146 .
Kitchen Appliances $ 45 '
Textiles $ 48
Floor Coverings $ 11
Furniture $ 279
Appliances $ 38
Housewares $ 123
Other Furnishings $ 60
Laundry $ 122
Paper Supplies $ 61
Services $ &4
Communications $ 60
Total Household Housing Expenditures $5,661

‘Source: Division of Economic and Business Research, “The University
of Arizona, 1981.
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The UES economic development plan.suggests the collectivizationcof
household func;ions; cooking, dining, and entertaining are functions which .
can be accommodated by comﬁon areas planned as a part of local construction,
These and other functions wouid be architécturally planned in the design
of integrated life-support units (see figure 6, Appendix A), Homes would
retaiﬁ spaces for privacy and sleeping while reclaiming kitchens, dining.
and living rooms for commercial functions. Cottage industries would be
planned for the home to create a living/working environment bringing
work into close broximity to and integral with the urban écological'
system. '

If one-half of the floor area of the home is utilized exclusively
for a home-basgd basiness, one-half of the mortgage/rent costs, insurance
costs, utilities, household furnishings (related to the business), paper
supplies, and communications could be attributable to operating the small
business. The portion of hoﬁsehold expenditures which can be charéed to
operating the home-based enferprise:is recoﬁerable as business operating
expénses.

Households would be responsible for capital formation related to
cottage industries in phases I and II of the development. By phase III,
the collective capital assets of incorporated households held in a
cooperative bank or corporate bank account could provide low-interest
loans or investment capital for hgme-based enterpriées;

The energy conservation plan summarized.in Appendix B is capable of
establishing 100Z local energy self-feliance. Capital savings derived from
self-provisioning of fodd, energy conservation in household transportation, and
other household and cooperative production would be used to equip the home

with an energy plant supported by renewable energy supplies (i.e. solar
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energy). Cooperative labor would contribute to capital Saviﬁgs in
constructing attached solar greenhouses and installing domestic solar
hot‘water systems. A;photoﬁoltaic system could be a component of a
local energy plant (an energy center), or each home could be retrofitted
with an appropriatelj-sized system, Sihqe the cost of a photovoltaic - -
power plant is relatively high in comparison to other energy technologies -
which will be applied to the household épergy plant, it is important to
achieve the highest level of energy conservation with less expensive
equipment prior to installing the electrical powef'plant. -In effect,
capital savings of all installed energy conservation technologies will
contribute to the cost-effectiveness of the photovoltaic system as the
household energy plant becomes a long-term investment requiring additional
~ equipment to improve the efficiency of energy consumption and production.
Capital sévings from previously installed energy-conserving equipment
bejond their individual payback periods are applicabié in the determination
of the payback period for new equipment when considering all technological
components as a part of an iﬁtegrated:énergy system. This strategy will
be discussed in detail later in the report.-

With worksﬁbps, practical experience, and a library of self-help
learning materials, householders will be providing their own repairs
and serviceélin home maintenance. Alternatively, a labor exchange program
woﬁld provide a means to obtain specialized services in return for other
services, hatching local skills with local needs. Cooperative buying
practices will reduce household expenditure for hardware, "home building
materials, and other household goods.

Expenditures for kitchen appliances, housewares, and other furnishings



-26-

are reducible by 90-95% through collectivization. Tool and appliance
lending libraries stocked by household contributions of goods elimina£§
the need to duplicate household durables in every home. Vacuum cleangrs,
irons, sewing machines, lawn mowers, garden tools and so on are not
continuously used equipment and could be easily collectivized for

common use., |

Ranges, refrigerators, automatic washers and dryers could likewise become
common stock to equip community kitchens and laundry facili;ies. They
could also be sold or used to barter for other market goods (assuming
there would be a surplus).

Table 5 summarizes the capital savings potential for housing expenditures
attainable under the UES development plan for self-reliance. By the
final phases of growth, a 60Z capital savings in household housing
expenditures is‘possible. Primary budget savings £6r housing are planned
as an integral part of coopérative economic development in phases II and III
when the partnership of local households is solidified by formal agreement
to incorporate capital, material, and human resources.

Urban ecological development also matures in phase II as technological
components supplement natural production processes. The renewable resource
supply and reclamation system provides a means to achieve full energy
self-reliance contributing almost a quarter of the capital savings in
hou;ing expenditures. Appendix § summarizes the UES energy plan for urban
self-reliance. The renewable res;urée supply and reclamatiqn system, the
energy basis of self-reliance, is illustrated in Figure 2, page 191. o
Production subsystems are diagrammed in more detail in Figures 3-9 in .

Appendix B.
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TABLE 5:
CAPITAL CONSERVATION POTENTIAL OF THE UES FOR HOUSING EXPENDITURES

Housing Subcategory 1980 Costs  UES Sav1ngs Z Balance

Mortgage/Rent* $2,792 $1,396 50 $1,396
Property Taxes $§ 498 $ 0 0 § 498
Utilities* $ 770 $ 770 100 $ 0
Insurance¥* $ 164 $ 82 50 $ 82
Repairs*#* $ 194 " $§ 146 75 $ 48
Kitchen Appliances*** § 47 $ 45 95 $ 2
Textilesk*xx* $ 95 $ 48 50 $ &7
Floor Coverings**x* $ 22 $ 11 50 $ 11
Furniture $ 372 $ 279 75 $ 93
Appliances $ 76 $ 38 50 $ 38
Housewaresk*#* $ 129 $ 123 95 - $ 6
Other Furnishings**x* $ 63 $ 60 95 $ 3
Laundry $ 153 $ 122 80 $ 31
Paper Suppliesk#*xx $ 122 $ 61 SO $ 61
Services** $ 44 $ 44 100 $ 0
Communicationsh*ix . $ 120 $ 760 ‘50 $ 60
Totals $5,661 $3,285 58 $2,376

*]1980 Costs based upon the sum of 75% of homeowner costs (mortgage,
$2,370; utilities, $822; insurance, $208) plus 25% of renter costs
(rent, $4,059; utilities, $613; insurance, $32).

**Savings attributable to do-it-yourself skills acquired through local
workshops and learning programs.
***Savings derived from the collectivization of material resources. -
****Savings potential based upon the deduction of costs for goods A
assignable to a home-~based business utilizing 50X of the floor -
area of the home.

Transportation

Family transportation costs rose nearly 11% between 1979 and 1980,
Kolbe estimates that a hypothetical family of four in Tucson would have
spent $2,241Ato meet their moderate need for private transportétion.
Transportation’expenditures include the-annual replacement cost of
the family automobile (a six year old Ford or Chevrolet traded for -
a two year old model), gasoline to travel 9669 mileé, and operating -
expenses. Table ¢ summarizes Bousehold transportation expenses for

1980 for a Tucson family of four with a moderate standard of living. -
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TABLE 6: ‘
1980 HOUSEHOLD TRANSPORTATION EXPENDITURES - TUCSON FAMILY OF FOUR

Transportation Subcategory

Replacement of Automobile $ 916
Gasoline $ 732
Motor 0Qil $ 40
Tires $ 57
Battery $§ 15
Maintenance & Repairs $ . 152
Other Expenses $ S0
Insurance $ 187
Registration,License,Inspection $ 40
Parking, Other Costs $ 51
Private Transportation Subtotal $2,241
Public Transportation $§ 62

Total Househdld Tramsportation Expenditures $2,302

Source: Division of Economic and Business Research, The University
of Arizona, 1981.

Nearly 30Z of all vehicle miles traveled in urban areas in Afizona by
private automobile are for home to wo;k transport.6 Of the annual
estimated vehicle miles traveled (VMT) by the hypothetical family of-
four in Tucson, over 2,850 ﬁiles can be atctib;ted to transporting-tﬁe
household income earner (the husband according to BLS specifications)
from home to the place of work.

If the working member of the household were to carpool with one other Person,
a 50% savings in home to work transport is achieved. Theoretically, this
savings would apply to gasoline, motor oil, tires, maintenance and repair,
and parking expenses associated wiFh work transport. Table 7 lists the
theoretical savings of carpooling to work which requires no additional
capital investment in the means of transport. Carpooling is an appropr;ate
energy and capital conservation practice for phase I of the development
as it quélifies as a low-cost or no-cost conservation measure. Ove: $150

of annual family transportation expenditures could be conserved by carpooling
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to work with one other worker based upon estimated family expenditures in
1980.

TABLE 7: CONSERVATION OF HOUSEHOLD TRANSPORTATION EXPENDITURES FROM
CARPOOLING TO WORK FOR A HYPOTHETICAL FAMILY OF FOUR IN TUCSON

Transportation Expenditure 1980 1980
Category . -Expenditure* Bollars Conserved*

Gasoline * . $ 132 . $110
Motor 0il . $ 40 $ 6

- Tires $- 57 $ 9
Battery . : $ "15 $ 2
Maintenance & Repairs - - § 152 $ 23°
Parking, Other Costs $ 51 $ 8
Totals | - $1047‘A‘ v - $§ 157

*Source: Division of Economic and Business Research The University
of Arizona, 1981. . .
**Source: Adapted from an article appearing in Arizona Business .
by Hari Khanna, "Transportation Energy Consumption in Urban
Arizona: 1976-1978 by Purpose", January, 1979. '

Current urban transportation in Arizona by private automobile in
relation to the purpose of travel and the vehicle miles traveled 'is shown
in Table 8pbe10w. Private transporation in general is a cost;effective
means of obtaining market goods and services according to Burns.: 1In
fact, household transportation by private automobile costS'one-fifth as
much as it would cost to purchase similar service in the'marketplace;7
The narket simply cannot competeiwith the convenient service:provided by
the private automobile. ‘This convenience need not remain 13£ of the

household's consumption Budget. I

TABLE 8: HOUSEHOLD TRANSPORTATION BY PERCENT OF URBAN VMT*

Purpose of Travel . %"Urban VMT
Home to Work 29.5
Home to Market : 9.9
Non-Home Based 24,6
Home to Other 36.0

*Vehicle Miles Traveled

Source: Adapted from 1976 figures appearing in Arizona Business ,
January, 1979; article by Hari Khanna,
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As cooperative economic development proceeds in phase II of the UES,
cottage industries, self-provisioned goods, and self-help services.will
reduce the need for urban travel from home to work, to the market and points
inbetween. Private transportation could‘becomé almost exclusively a .
recreational activity of the household. With cooperative buying and
bulk delivery of goods on-site, maintaining exclusive, private ownership
of an automobile for primarily recreational services would be unnecessary.

Theoretically, an upper limit of 64X of gasoline expenses could be
conserved (excluding Home to Other travel as shown in fable 8); a similar
savings applies to parking costs., With a.four‘fapily ownership policy-
based upon tﬁe collectivization of autbmobiles;:i.?SZ savings iﬁ ﬁransport-
ation costs wou1d>app1y tozreplacement cpst, gasoline, motorzoil, tires,
batteries, maintenance and repair, insurance, and registration, licensing.
and inspection fees, A collective car fleet would supply the conservative
needs of families while reducing houehold transportation expenses and land
area required to store fhe cars. Householdicapital savihgs, land reclamatior,
energy conservation and reduced local pollution all beneficially contribute
to local economic (and ecological) development for seif—reliancé. -

Table 9 summarizes the potential conservation of capital resources
for household transportation. Over 70% . of the 1980 famil& expenditures
for private transport are conserved by the end of phase II of the UES

development plan.



-31-

TABLE 9: CAPITAL CONSERVATION POTENTIAL OF THE UES FOR TRANSPORTATION
EXPENDITURES

Transportation Subcafegory 1980 Costs UES Savingsx Z Balance

Replacement of Automobile $ 916 $ 7687 75 $ 229
Gasoline $§ 732 $ 469 64 $ 263
Motor 0il $ 40 $ 30 75 $ 10
Tires $ 57 $ 43 75 $ 14
Battery $ 15 $ 11 .75 $ 4
Maintenance & Repairs $ 152 $ 114 75 $ 38
Other Expenses $ 50 $ 37 75 s 13
Insurance . $ 187 $ 140 75 $ &7
Registration, License, . IR

& Inspection Fees $ 40 $ 30 75 $§ 10
Parking, Other Costs $ 51 $ 33 646 - $ 18
Subtotal of Private Transport $2,240 $1,594 71 ' $ 646
Public Transport $ 63 $ 0 0 $ 62
Totals - $2,302 $1,594 69 . $ 708

*Savings of 75% reflect the collectivization of automobiles as four-family

autos; savings of 64% represent a reduction’in total vehicle miles traveled
in the urban area.

Clothing

Kolbe's 1980 family budget study shows the Tucson family of four‘expgnded
.6.6% of its total annual budget for clothing; 8.8% of its consumption budget,
The clothing budget is based upon the purchase of selécteq i;eﬁs in the
marketplace with costs based upon direct pricing in area stores (at/;east
three stores per item).

The household budget for clothing could be reduced_by‘purchasing
recycled cidthing. If 252 of annual family clothing expenditures were made
for recycled clothing cosfing one-third the market price (based upon loc§1
estimates), a 16.7% capital savings is péssible. By purchasing 50% bf" ‘
family clothing from recycled clothing stores,'one-third ofvthe household
clothing budget would be conserved without a dramatic compromise in
physical appearance. $520 of the estimated $1,559 household clpthing

budget for 1980 would be conserved. Clothing need not be a purchased



good. A community clothing exchange network provides a means of directly
trading clothes without exchanging capital., Other goods or services might
be bartered among participaﬁts to obtain coustom made apparel or recycled
clothing.

Personal Care

Goods and serviées which the BLS specifies as items of personal care
expenditures include: haircuts, hair coloring, soap, toothpaste, shampoo,
and othér‘personal hygiene items, By establishing a service exchange
network, haircuts, dermatological and beauty services, and other personal
care services could'be obtained without monetary exchange, or self-provided
with technical training and skill development in personal care'workshops.

‘Natural soaps (i.e. from le¢ithin, bee pollen, aloe vera, oatmeal, etc,)
and shampoos (derived from chamomile, rosemary, aloe, jojoba, étc.) are
suitable goods for local cottage industrial production and distribution.
Currently, the Food Conspiracy (a fqod cooperative) locally manufactureé
and distributés such items in Tucson. Natural ingredients for local
manufacturing can be locally grown, produced, or céllected to support -
small-business enterprises. A fifty percent savings in the purchasg of
personal care goods and services is achievable with an efficiently managed
cooperative production and service exchange system. along with a buyers
cooperative,

Medical Care

The hypothetical family of f;ur'in Tucson spent an estimated 81,246
on medical care in 1980 according to Kolbe's budget study. Thetr
expenditures included: health insurance, hospital care, dental care,
opthamological care, prescription and non-prescription drugs, §itamins,

and other medical supplies,
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Integral Vith the intent of achieving greater self-reliance is the
intent of maintaining good mental and physical health. In the development
of an ecological system for the -self-provisioning of food, workshops on
nutrition, personal health care, preventative and natural medicine are
important in sustaining human health at a minimum of cost. Seldom is the
issue of self-help medicine fully analyzed in the popular movement toward
local self-reliance. Dietary and nutritional consultants are important
in planning a balanced food production system.

Plant, animal, and soil specialists can provide valuable information
pertinent to ecological balance. - Maintaining air, water and soil .quality
is a dynamic process requiring continual monitoring‘especially.in urban .
areas where the self-reliant dweller is subject to surrounding environmental
influences. Even the healthiest self-reliant urban dweller requires proper
medical care. The cost of this care could be reduced by controlling
environmental factors (biological, technological, and psychological)
which influence the need for medical care. It is important to note that
degenerative and respiratory diseases are leading causes of .poor health
and death in the United States. In 1970, 50% of U. S. deaths were .
attributable to degenerative diseases such as cancer and heart disease;
an estimated 90% of those:deaths were from énvironmentally related,causes.g

Urban ecological development as proposed by the UES is an attempt to
reduce illnesses associated with environmental stress and pollution.

Lead and carbon monoxide from automobile exhaust, synthetic, chemical
pesticides for lawns and gardens, and water pollutants would be significantly
reduced by the UES process of urban re-development for self-reliance. Fewer
or no automobiles would be allowed on the development site; plants would

be grown in organic cultures; and, water would be naturally filtered and
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distilled using solar energy distillation processes.

Family health insurance expenditures rose 16.2% between 1979 and
1980, ' A cooperative (group) health insurance plan could supplement or
replace individual family plgns sélf-provided or provided by employers.'
The U. S. Bureau of Labor Statistics urban family of four budgets are
based upon the assumption that only 44X of employers cover full health
insufance costs for workers; 262 pay half of the cost; 30 pay none
of the cost. Group insurance policies which partially or fully cover
pharmaceutical costs could provide major household savings as the cost
to the Tucson family of four to obtain pharmaceutical goods rose nearly
242 in one year, 1979-1980,

Health care products derived from natural sources (i.e. herbs, algae,
and brewer's yeast) can be locally produced to supply vitamins, minerals,
and protein to human diets. They can also be used to treat ailments
associated with improper dietary practictes and stress. For example,
brewer's yeast is rich in vitamin B and can be important in curtailing
stress, Kelﬁ is a natural source of iodine which is important to the
functions of the thyroid glands which regulate metabolism,

A mass movement toward full medical self-reliance would alarm the
American Medical Association and the health risks could be substantial.
With the rising cost of medical care (exceedéd only by the rise of
tax;s for the family of four in Tucson in 1980), the choices of the
family are narrowing as income doilars are prioritized to support
" household expenditures. BLS family medical care expenditures are based
upon the assumption of good health and with a cooperative (group) health
insurance plan, preventative medicinal practices, nutritional diets, and

natural dietary supplements, a budget savings of 50% would appear possible.
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Other Family Consumption

In-all likelihood, expenditures for newspapers, magazines, books,
recreation, telecommunication, sports, and other leisure pursuits will
rise during the development period. The urban dweller will demand
the diversification of leisure services as capital and material self-
reliance offers a meahs to support those services. The demands of a
high-leisure society could be met with innovative responses from an
expanding market of recreational and leisure godds and services.,
Educational and“ﬁblturéiJactibities may .experience a dynamic. xresurgence
as households become more capable of directly supporting. (with time ‘
and money) the amenities of leisure in urban areas instead of depending_
upon collective (i.e. federal) funds to anonymously direct human and
cultural development,

Non-consumptive Expenditures

Life insurance coverage could be supplied as a cooperative sefvice.
with the benefit of a group rate discount. The guidelines established
by the BLS fix the; expenditure for life insurance at $160 in 1980 for ]
the hypothetical urban family of four. Occupational expenses are also
determined by a fixed sum, $80 in 1980. As households\deVelop géttagg
and cooperative industries, this expenditure would most likely become
an indirect cost of operating’a business instead of a family expense.
Professional and membership fees, certifications, 1icenses, and
publications are costs which could be assigned to operating a small
business.

Gifts and contributions are computed as 3%% of total family

consumption costs minus miscellaneous expenses. ~The Tucson family of

four was estimated to have allocated $612 for gifts and contribution
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in 1980. As self-reliance becomes firmly established, capital comtributions
can be replaced by material, labor, and social service contributions. For
instance, surplus food from local production could be contributed to a
community food bank. Technical self-help assistance, labor, and discounts
on local workshops on self-reliance would be social services to the less
advantaged in the community (i.e. low-income families). Capital assistance
in the form of’low interest loans to initiate or assist economic development
for self-reliance within the neighborhood is a service which the cooperative
corporation could provide. Capital assistance is not always the most
generous contribution to be made to the economically disadvantaged
especially when consumer purchasing power is declining. Capital goods

for loﬁal production and household durables are vital to sustaining a
self-provisioning supply system. Technical and labor assistance in the
re-development of low-income areas will be equally if not more important
than capital éontributions. If government cuts funding for social and human
services, local resources will need to be mobilized in support of social
programs,

Taxes rose at a higher annual rate than any other household expenditure
category in 1980, Nationally, Personal income taxes increased 29:6%, 24.7%,
and 24.6% for low, intermediate, and high-income urban families respectively.9
Ref;ecting the national trend in 1980, the hypothetical family of four
in Tucson experienced a 14.2% increase in taxes as they paid an estimated
$4917 on an income of $23,462, Ta;es accounted for 21X of the total family
budget that year; a portion of the total budget just below that of housing
(24.1%) and food (22.7%2).

Capital savings and interest on personal savings achieved in household
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income as a result of local economic development would be subject to
income taxes unless sheltered-through effective investment‘planning.
As prpposed by the UES, household capital savings would be partially
invested to increase energy and capitalyreturns in household operation#l
and producfion (inclqding cottage industries), and partially invested |
in a cooperative corporatioq which'manages locél ecological and économic
development. Deferred annual dividends br personal_income-cﬁgld ber
re-invested into‘coopergtive productioﬁ to pprcﬁase capital goods for
achieving greater self—provisioﬁing capacity. In turn, household
capital savings would increase over time. _ | | |

In general, the goods and services provided by hpusehold production
made posible by equipping the home with durable goods can be ponsideredr
non-capital household income, an imputed income basedlﬁpoﬁ the displace- 
ment of ﬁarket expenditures for similar items. This imputed income
de;ived through self-provisioning is a tax-free réturn on the»capifal
investment in durable goods necessary for production, Thé goél of
self-reliance is to fﬁlly equip incorporated households wifh tﬁe
productive means for tax-frée income in the férm of self-ﬁrovisionéd
goods and services whicﬁ would otherﬁise reéuire consumptién expenditures
in the marketpla;e. The need to earn capital income fhréugh markef
employment is reduced or at leasﬁ re~directed from financiai self—rgliance
(buying your needs) to material»self—reliauce (supplying your needé);
A penny savedvthroughAhousehold or coopera;ive prodﬁﬁfion is bné lesg
penny to be earned through mafke: embloymentf If_the pénny'is e;rned,
it buys additiogal.means pf local production; itVAOe; nét sqpfl& the |

additional means (profits) of market production,



HOUSEHOLD MATERIAL RESOURCES

Based upon annual financial information compiled by the National
Consumer Finance Association, the net worth of the Amefican household
economy increased by an average of about 182 per year between 1960 and
1980, NCFA estimated that by 1980, the household economy was Qorth
nearly 6 trillion dollars with 4,189 trillion dollars of fimancial
assets, 3,1796 trillion dollars of tangible (fixed) assets, and
liabilities totalling 1.3968 trillion dollars.!

In the following discussion, household fixed assets as defined
by the NCFA will be considered household material assets. 1In general,
fixed assets include owner-occupied housing including the value of
land and consumer durable goods.

Based upon actual county tax assessment information for 1981,
the combined value of secondary land ($76,362) and secondary improvements
(8495,436) for the urban square block development model (see Appendix A)
is equal to $571,798. The value of personal property limited was set
at $496,350. The estimated market value of housing and land of the
block development model is between 1.5 and 2.0 million dollars.2 |

In 1980, the fixed assets of housing and land valued at an
estimated 242714 trillion dollars accounted for 1.3146 trillion dollars
of net household worth after deducting home mortgage liabilities; this
am;unts to 22,5% of total household net worth on a national level.
Clearly; homes and land (real pro;erty) are primAry assets of the
household economy. On the local level, the material assets of housing
and laha afe likely to provide a greater peréentage of household net
worth unless households reflect national figures indicaﬁing financial

assets were about 70% of household net worth in 1980,



Personal consumption expenditures for durable goods (including housing)
declined in current dollars in 1980 after increasing slightly in 1979
following a comparatively high growth period in 1977 and 1978. Consumers
spent 211.9 billion dollars for durable goods in 1980 ‘gqual to just below
13% of total personal consumption expéndgtures.B\ On the local level
(for Tucson), expenditures for duréblg goods accounted for nearly 30% of
tqtal family consumption costs for the hypothetical family of four.
Expenditures for rent/mortgage and property taxes were equal to 55% of
durable goods expenditures and almost 16% of total family consumption
expenditures in 1980,

Using Kolbe's®

computed annual mortgage payment of $2,370 for a

home purchased in 1973 by a Tucson family of four, the family would.

pay $71,100 for their home (assuming a thirty-year mortgage with constant-
annual payments)., If the home was financed at 8% interest with a thirty-
year mortgage and a 107 down-payment, the original cost of the home would
have been $29,350. By applying these figures to the block development
model (see Appendix A) where the estimated market §a1u¢ of the home in.1981
(based upon property tax and real estate information in 1981)5ave:aged‘
$152,700, the household would be earning an average 14.3% return on their
investment; the net worth to the household would be $100,560. This
investment return compares well with returns offered by corporate investments
in the market.

Since capital formation for housing declined by 13.5% between 1979 and
1980, the household economy could be in danger of loosing its ability to
sustain one of its most valuable assets, the privately-owned home. The
UES development plan is aimed at reducing consumption expenditures of the
household to sustain the power to afford the liabilities associated with

home ownership (i.e. financial liabilities).
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The value of other primary material assets of the household economy
is determined by the worth of consumer-owned durable goods. Over the past
two decades (1960-1980), the worth of household (consumer) durable assets
has risen an average of 22,5% annually;6 Over 79 million households in
the United States owned 874.4 billion dollars worth of durable goods in
1979'.7 On the average, each houseﬁold in America would have had over
$11,000 worth of material assets that year., Imn 1980, 211.9 billion dollars
of household durables were purchased requiring 178.1 billion dollars of
household liabilities be assumed (as consumer credit). As a result,
the net worth of the héusehold economy rose 33.8 billion dollars; a 4%
growth over the previous year.

As Burns suggested, the growth in household capital formation for
durable gooas over the last two decades indicates a willingness of households
to self-provide goods and services which would otherwise be purchased in
the market., Home improvement goods and services, food services, clothing,
and entertainment are increasingly provided by the household itself.
Self-provisioning is made possible by equipping the home with durabie
goods purchased in the market for household production. As stated earlier,

the market for industries directly supplying home durables (in general)

has boomed in recent years (excluding automobiles).

As consumers learn the value of collectivizing household tools and
apéliances which are used only occasionally for household operations,
unnecessary duplicity of common c;pital goods for home production can
be avoided with the cost-benefiﬁ passed on to the household budget
(reduced household expenditures). Local lending libraries for small
home appliances and tools are becoming popular in urban neighborhoods.8

The West University Neighborhood Association in Tucson, Arizona is

considering a tool lending library as a component of neighborhood
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development. The block development,model (Appendix A) was based upon

an actual block in the West University Historical District. An estimated
4,5% of the total family consumption expenditures for the hypothetical
family of four was allocated for household capital goods(excluding the
family home and automobile) in 1980.9j'E%penditures totalling $804 would
have included: ranges, refrigerators, lawn mowers, tools, and so on.
Close to 75% of those expenditurés ($604) could be eliminated from the
family budget through the UES development plan.

The family automébile offers a return on investmen; which is
competitive with industrial investment§ in.the market economy; the return
is measurable in service rendered compared to the cost of obtaining similar
service from the market.lo With theAcost of financing the family auto
rising, the liability of private automobile ownership is exceeding the
means of many. The family of four in Tucson required an estimated
$916 in 1980 to cover the cost of replacing the six-year old family
car with a two-year model financed over a four-year period. Seven and
one-half percent ofvthe family consumption budget was allocated to
operational expenses associated with the family auto. With an
estimated $2,240, the family was able to supply its own transportation
service; this sum is equal to 12,7% of the family's total consumption
budget. As the cost of private owne?ship of an automobile rises, the
consumer will respond with fewer purchases in the market. National
purchases of automobiles and parts were down by 6% during 1980 as
measured by dollars. The number of domestic passenger cars sold in

1980 was down by over 21%Z from 1979 sales while the number of imports

sold was up by only 3%.



The estimated 1980 family budget for'supplying the family with
private transportation services could be cut by 75% with cooperative
ownership (four-family cars), reduced vehicle miles traveled to work and
the market (from carpooling, home-based work, and self-provided goods
and services), and self-gservicing. Semi-priyate transportation would -
become more affordable, pubiic transportation more attractive, and the
conservation of energy (i.e. gasoline) and capital become integral means
of balancing human consumption with urban ecological production in -

support of human life.
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HOUSEHOLD HUMAN RESOURCES

To sustain the 1980 U. S. population of about 225 million people
required 1.672 trillion dollars of personal consumption expenditures.1
For every dollar of personal consumption expended, 13¢ was for durable
goods, 40¢ was for nondurable goods, and”47¢ was for seryices. Total
personal income in 1980 exceeded two trillion dollars. The distributiion
of 1980 personal income is shown in Table 10 below along with the
hypothetical distribution of income for the Tucson family of foor.?

TABLE 10: U. S, PERSONAL INCOME DISTRIBUTION COMPARED TO |

THE HYPOTHETICAL DISTRIBUTION OF EXPENDITURES FOR A TUCSON

FAMILY OF FOUR IN 1980

X U.S. Total % Expenditures

Outlay Personal Income* Tucson Family of Four**
Personal Savings 4.7 -

Durable Goods 9.8 21.7

Nondurable Goods “31.3 38.3

Services ) 36.3 16.4

Other Consumer Outlays 2,2 2,6

Personal Taxes . 15.7 1.0

‘Sources: * "1981 Finance Facts Yearbook", National Consumer Finance
Association, 1981, p. 29.

%% Adapted from Phillip T. Kolbe's "1980 Tucson Area Family
of Four Budget Study", Division of Economic and Business
Research, University of Arizona, March 1981,

With an annual income of over two trillion dollars in 1980, it behooves
participants of the household economy to develop a collaborative management
system to sustain the growing wealth of American households., The UES
could become an organizational prototype to establish a national household
collaborative in the re-direction of hoosehold resources toward local
economic development to sustain self-reliance. A national household
management collaborative could be organized as a'network of locally

incorporated households cooperating to reduce household operating expenses,

to conserve household capital income, and to develop new means of household



production. Depending upon a market provisioning system, continuing to
loose - purchasing power, and the inability to afford the cost of capital,
has left'the American household no choice;’ it must be re-organized as a-: -
dynami¢ eéonqmic force. It mus£ particip#te more fullyzin the means of ...
production; it must at least produce more for its own use, .

Financial plapning to sustain the (individual) household's economic
position is now a necessity; in a sense, it has always been a necessity.
With households depending upon an international supply system, their
economic stability is based upon a high- level of-uncertainty. Daily,
international events'beyond the control of individual households have a
dramatic impact upon the systeonf éuppliés which help to sustain the
human resources of households. A household financial plan could be
devised to éonserve local. capital to be allocated toward establishing
local production means to self-provision basic household needs .in an
effort to reduce our dependeﬁcdy upon uncertain markets which exceed the
direcé ﬁarticipaEion of local households, Americéns‘for the most part
coﬁsume in their homes. Théy éould produce more‘there as well,

The 1list of goods and services procured daily in the marketplace is
aétouﬁding; it is culturally shocking according to Alvin Toffler? Food,
papér supplies, gasoline clothing, personal care produ§t85 auto insufance,
utilities, medical care , and housing are but a few of the many generic
categories of household consumption. The choice of specific items under
these éeneric categories is innumerable. The U. S. Bureau of Labor Statistjcg
outliﬁes over 400 items which are indexed or directly priced in many urbanm

areas to compare the cost of living in major American cities,

In Tucsod,'a hypothetical family of four would haye spent $8,994

to obtain the nondurable needs to support a moderate standard of living
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in 1980, The family would have spent $3,617 for the services outlined

by "BLS in its urban family budget studies. Over 50% of the total family
consumption budget went for nondurable goods, with anotherﬂiO.&Z.allocated
for services. Nondq:ables and services directly support;the negds of

the household's primary resource, itS'humgn resource, The market is

not the only supplier of these human needs. The householdgfs themselvgs
could supply nondurables (i.e. food) and services (i.e. home repairs) -
for their consumptiqn needs, Under the UES development plan, a savings

of over 65Z in nondurable spending and 56.5% in service spending could be
actualized through human resource development along with the development
of home productiqn means. Tablé 11l summarizes the savings pétential of
the UES for nondurable and service expenditures. Conservation has already
been discussed in relation to the development of self-provisioning production
means; the role of human resources in household énd local ﬁroductign for
self-reliance is discussed below.

TABLE 11: UES CAPITAL CONSERVATION POTENTIAL FOR FAMILY EXPENDITURES
FOR NONDURABLE GOODS AND SERVICES OF A HYPOTHETICAL CONSUMPTION BUDGET*

1980 Expenditure UES Savings 2ZSavings
Nondurable Goods

Food * $5,322 $4,373 82.2
Non-food '$3,672 $1,513 41,2
Subtotal ' $8,994 $5,886 ° - 65.4
Services
Insurance $ 351 $ 222 63.2
Home Services $ 238 - $ 190 80.0
Auto Services $ 192 $ 144 75.0
Transportation Services § 113 $ 33 29.2
Medical Care $1,246 $§ 623 50.0
Leisure, Recreation $ 587 $ 0 - 0.0
Communcations $ 120 $ 60 50.0
Utilities $ 770 $ 770 100.0
Subtotal $3,617 $2,042 56.5
Totals . $12,611 $7,928 62.9

*Based upon U.S. Bureau of Labor Statistic Guidelines for computing a
family of four budget; adapted from Phillip T. Kolbe, "1980 Tucson
Area Family of Four Budget Study", Division of Economic and Business
Research, University of Arizona, March, 1981.



~46=

D1§ersification of individual roles in the means of'pfoduction is
critical to the development of a comprehendable cooperatiﬁe ecology.
Participation is vital to the success of local development toward . —
urban self-reliance; publi;, private and éooperative sectors must be - - ..
villiné to participate in newly defined partnerships in the urban éco-system.
Buman resourcés development would primarily consist of wérkshops and
local training programs. Re-defining the roles of consumers and
producers, instructing eonsumers on means to conserve energy and capital,
and developing diverse practical and technical skills are required to
achieve dynamic local growth andlefficient productive work; With the
concérted effort of all sectors, energy supplies can be balénced with
the processes of managing economic and ecological life cycles.

The energy required to sustain the integrated ecological.production
system will be supplied by two primary resources indigenous to the
local development area: soiar energy and human energy. The labor energy
1néut required to manage the ecologicél system is estimated to be’

3.55 million Calories. The self-provisioning of food and energy will annually
demand nearly 21,000 labor hours, approximately 400 hours per week,

An equal distribution of labor between eighty residents would necessitate

a five~hour commitment per week per capita.b Maintenance of the local
rghgwable resource supply and reclamation system is labor-intensive;

that is to say, the energy input Eo the system beyond solar energy

‘18 in the form ;f human labor, not capital. This labor~intensity does

not mean that residents will be ensiaved by the processes of sélf-provisioning
tﬁeir food ana energy needs. Close to 70 million Calories will be supplied

by the food‘production processes, with a 3.55 million Calories labor

eneréy iﬁput. A 5% labor energy -subsidy is necessary to manage
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the biological and technological life cycles of . food producing subsystems
of the local urban ecology.

A newly emerging humanism brought about by the re-establishment of
local self-reliance is surrounded by the realities of our contemporary
means of sustaining life in America. 'In.our society, the market economy
is a given fact of economic organization. This fact does not p:eclude.
the fuller participation of households in production processes of ;he
market beyond wage and salaried labor. Another fact, in the iast decade,
personal income from wages and salaries accounted for only two-thirds
of personal income; the other third came from proprietors_income,'fent,_.
interest, dividends, and transfer payments . ‘Household,finaocial'assets
outnumbered fixed assets in relation the net wo;th of the household
economy by two to one in 1980 after deducting_liabilities.s Household‘>
assets applied to the development and management of production can have
a dramatic, dynamic impact on the market economy. They could‘also have
a positive impact on local collective economies by‘genera;ing#tax revenues
and conserving public spending (as self -reliance becomes sopportivo~of
social services in the community). |

A néw-"economy of scale", a scale appropriate to management by 1ooai
resources (i.e. human and capital resources), could emerge. The fuii_\
participafion of individuals, households, and_colloctives>in sustaining
a renewable life-support system provides an:ecologically basednﬁuman o
economy. ‘With the value of human labor and household matorialiresourcgs
newly defined by their productive capabilities in sustaining iocél
selféfeliance, a re-valuation of capital might suggest a more appropriaoe
standard of determioing economic balances; the de;ermina;ionvof net energy
balance is one example of a new standard of measurement based upon on

economy of calories, not Jdollars,



The development of local food production systems could reduce
household consumption expenditure for food by over 80Z. Nondurable
consumption spending °;could decline further by purchasing recycled
clothing, consefving gasoline and paper supplies, and manufacturing
household products locally (i.e. personal products such as soap,
sﬁa@poé,ietc.). Traditional rural and indigenous cultural technologies
could be re-applied in local production systems to supply human
needs in urbam aréas; By developing indigenous and rural cultural
arts, urban dwellers could learn how éo manufacture hand-made,
labor-intensive products in local cdttage and light commercial industries.

Auto and home services are té;get areas for providing self-help
skill development workshops. A local resource library and learning
center could contain self-help manuals, and technical assistance could
be arranged through a service and labor exchange network. Technical
training for self-servicing the home and auto could yield savings
exceeding 75% of household expenditures for similar market services.

Local health care services can be provided for many medical needs
wﬁich do not require the direct consultation or visitation of a medical
doctor. Some out-patient services, health insurance consulting, self-help
and preventative care services, natural medicinal treatments, and dietary
ptograms-ére among the services which a local clinic could provide.

Local clinics might be satellites of local county health clinics

providing supplemental care to area residents and transportation service

to professionally staffed clinics and hospitals. By the twenty-first
century, self-diagnostics and self-treatment may become a part of -the

gfowing potential of services provided by home computer systems, Biofeedback’
indexed medical information, personal medical histories and so on could

be supplied by a central data bank and available to the individual patient
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and physician simultaneously. Technologies which would allow the individual
to provide more of their own health care needs and participate in their
choices of treatment with professional consultation are within the means

of computer engineering. Necessity, ;he need to conserve household

capital resources, may well be the mother of such inventions. Medical

care need not require the transpor£~of individuals to central facilitigs;
centrallized information exchange could transport medical data at a
fraction of the cost of transporting hﬁman‘beings. Homé care could.

replace hospital care; and the duplicity of‘energy-intensive construction

of new hospials could be minimized.

Human resource’developmént is' required to achieverlocai énergy
self-reliance. Energy consumers can become energy (power) producefs
as well. Capital for energy self-reliance would’come from several .
sources: ¢apital conservation from food production, capital savings
from energy conservation, other household self-provisioning to conserve -
eapital; and tax-credits. Accordigg to the UES development plan (to
be outlined later) energy self-reliance is.a dynamic proces;;u'it
could require fifteen to twenty years to achieve 100% energy self-reliance
which would actually be energy self-sufficienty. A major emphasis
of energy development is the development of practical and technical
skills of local participants to minimize labor costs in the assembly,
installation, and maintenance of components of the integrated home
energy system. Components and parts for energy systems eén be obtained
through a buyer cooperative and assemble on-siteAaf a significant
savings to the household. ' To provide appropriate local training to
manage the integrated components of home energy systems, workshops
could be conducted prior to or concurrent with the implementation of

the self-reliant energy plan. The following list is suggestive



of the type of workshops which might be conducted locally to equip
household human resources with technological and.ptaétical know=how
for developing and sustaining local energy systems, .
LOCAL WORKSHOPS FOR ENERGY DEVELOPMENT TOWARD SELF-RELIARCE

Construction Tools & Equipment: Operation and Safety

Residential Water Conservation

Residential Energy Conservation

Home Energy Audits

Weatherization and Insulation Applications

Improving Fireplace Efficiency

Wood Burning Stoves: Selection and Operation

Passive Solar Heating-and Cooling Technology

Photovoltaic Power Systems

Energy Storage Systems

Wind Energy Conversion Systems
Biomass Energy Systems

As local @evelopment matures, apprenticeship, research, and internship
programs relative t; home-b;sed light.industrial production and cooperative
systems operation and management could be implemented. Diversified skills
training is an important component of cooperative development insuring
a variety of work roles from which the individual may choose to participate
in local production processes, A neighborhood learning and resource
center could provide individualized training, self-help technical assistance,
and home-based educational programs with the aid of a growing line of
home electronic products (i.e. home computers). The UES is conceived
to be a dynamic living/learning system of ecologically cooperative
econ;mic development toward local self-reliance. Living is integral
with learning, and vice versa.

Local labor-management demands competant, knowledgeable participation
of workers. Organizing worker collectives for self-management of production
offers the benefit of earning labor shares in the cooperative corporation

according to the productive capability of participants while supplying

common needs to all cooperative members. A labor, capital, and material



exchange policy provides a means of exchanging personal assets and human
labor for necessary household provisions (i.e. food, energy, and»hqusiﬁg);
Households will obtain shares in the cooperative corporation ba#ed upon
their investments of capital, labor, and material; according to‘cooperative
policies establishing and monitoring ééuivalent worth of househ&ld inputs.
A labor and exchange collective would provide an individualized prog%a@ |
of skill development, worker placement, adjust earnings from corporaﬁe_
shares according to the worth of contributed resources (labor, capit#l,L
or material), and continuously updafe household net yorth informatiqn :
for financial planning.

In phase III, the Urban Eco-operative Development Phase, the 
local management system will maturq. Food, housing, health care, financial,
labor, transporﬁation, education, leisure, and technological man#gément
teams will cooperatively sustain the integrated ecological and ecénomic.
system. Appendix A outlines the general responsibilities of each management

team in the third phase of development (refer to pages 179-182).,



SUMMARY

Sustaining a moderate standard of living (as defined by BLS) is
depeﬁdent upon household financial planning. Conservation of capital
and energy (purchased with qapital) is 1m§et;tive. Rising prices in an
inflationary economy will have the effect of radically re~directing house-
hold spending priorities. A study commissiqned by'the National Housewares
Manufacturers Association in 1979 showed "price" was the number one
critefion’ubon which consumers selected small electric appliances. Nearly
282 more éohsuﬁers chose "price" as the most important factor of selection
in 1979 than in a similar survey in 1974. 1In 1974, the most important factor
was "brénd name". Forty-two percent of those surveyed expected small
electiic appiiénces to last five years; nearly fifty percent expected
a lifé-cydle of tén years or more. 1

Consuﬁers are expecting (perhaps demanding) that household products
becomé dufable’oncé again out of economic necessity. The throw-away .
society is a no-way society. Household budgets dominated by food, housing,
and taxes are straining to afford escalating transportation and medical
expenses; It is imperative that in an inflationary economy goods be
selected with high durability to insure the household will be able to
self-provision goods and services through household production to reduce
market expenditures. Capital conservation in all budget areas is a key
to sustaining formation capital tp.equip the home with its own means of
prodﬁction; making it less vulner;ble to the uncertain supplies of the
market economy.

The global scale of the market economy prohibits direct participation
of individuals in decision-making roles. Participation is represented by
cash receipts in the marketplace, not h;man interaction. Dollars, not

people, direct the market economy. Decentralized production supplying
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local markets wigh necessary goods and services to supplement s2lf-provided
goods and services of the household economy offers more direct participation
and cooperation of individuals and households in economic activities. The
means to sustain a local market economy are in the handg_of local households.
By 1980, housing and automobile ﬁhrghases were waning. . Unprecendented,

high interest iates deterred prospective buyers from assuming -the liabilities
of home mortgages and car loans. To the astute household investor, the
comparatively low returns offered by private home and automobile ownership
were refused for good reasons. Other household durables (i.e. televisions,
dishwashers,'storm windows,etc.) offer much higher investment'returné._ A
renter unable to finance a house offering a 10-20X return could have chosen
to purchase-a television with the pos$ibility of a 40% or more return

(for entertainment. value) on the invested dollars. The entertainment dollars
saved from purchasing market entertainment could have defrayed the cost of
rising rent payments., Similarly, the homeowner might have chosen the 302
return offered by installing storm windows over the comparatively 1ow'(8-102)
‘return offered by financing a new car at a high interest rate. - Savings from
high investment returns might be used to extend the life of the used car
which could be driven less.

Househbld capital used to purchase durable goods to sustain autonomous

home production for single-family needs can lead to unnecessary duplicity

of the means of production. It is becoming impossibleAvith run-away
inflation to equip households with the capital goods necessary to‘achieve
the same level of sélf-reliance offered by the UES. The conservation of
household capital resources (used in part to purchase éapital goods for
household production) provides a meaps.of‘re-direc;ing the household

economy toward a higher level of self-reliance. The means of conservation

of capital and energy are multiplied through household collaboration and



gustainable through household co&%eracion.

The development of home-~based enterprises through adaptive-use of
existing space within the home with the parallel development of common
facilities to supply household needs cooperatively offers a means of
sustaining a local pluralistic ecénomy. The local system of supply
is triadic;_;he market economy, the hbusehold economy, and the cooperative.
economy (a callaborative of households) function as producers to
supply household (human) needs. The capital means of local production
become available through household capital and energy conservation,’

A high level of local self-reliance is made possible by the development
of an integrated household finanqial,and'investment plan.

The re-conceptualization of household goals and objectives is of
paramount importance in local eéonomic development:to attain higher levels
of self-reliance. With personal bankruptcies on the rise, the household
economy is in danger of loosing its stronghold 6n the American economy.
Rising unemployment is exasperating the problem along with inflation.
The worth of household capital in terms of consumer purchasing power is
diminishing as households remain dependent upon market supplies for most
of their basic human consumption needs. The position of the household
relative to the market economy is unstable. Relative to a local economy
sustained by human and renewable energy resourceé, the household's
position is one of dynamicrequilibrium,

Local economic growth and devélopment need not be biologically,
ecologically; or psychologically disruptive to human life. Economic
development can be a part of the creative, comstructive basis of life
when human beings are allowed to participate and cooperaté with one
another in sustaining economic and ecological life processes to their

fullest potential. After all, the fundamental root of economics lies
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within the processes of "householding". The Ereek word "oikonomia"
means "householding"; the organization of a unit to produce for its
own use. It.comes from the Greek words "oikos" meaning house and
"hemein" meaning to manage.
Our popular conception of economics pas been obscured by exclusionary
conventions of the mass-media, government, and c;rporate organization.
of production. Human civilization is and always has been based upon
an economy inclusive of the household; the household béing the
fundamental organizational unit of economies. Above all else, the
goal of the UES is to re-assert the fundamental économics of the household
and its ability to sustain itself through self-provisioning production,
and to demonstrate how its means of production can be economically
re-developed utilizing traditional, conventional, and new, state-of-the-art,

technologies.,



COOPERATIVE ECONOMY
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COOPERATIVE MATERIAL RESOURCES

For a third sector to develop in the local economy, capital goods
are required to build its means of production, and equip workers with
appropriate technology to complete work efficiently, Initially, capital
goods for cooperative production will be supplied by participating
households according to joint-venthre, contractual agreements.

Land, gardening and home repair tools, light construction equip-
ment, and recyclable materials (fencing, lumber, glass, etc.) common
to many American households are the foundation of material assets necessary
to manage initial ecological development. Cooperative production for
self-provisioning begins by nuturing a local ecology, establishing
organic gardens, composting, small orchards, recycled material storage,
and plant nurseries, Production in phase I is designed to familiarize
the households with natural production processes and to clarify the
symbiotic relationship between man and nature,

Collectivized material assets provided by households can be centrally
housed in an adapted accessory structure (i.e. a garage or carport)
or in a home storage area providing accessibility to local residents.,
A tool lending policy may be necessary to manage a collective tool library.
Operation, handling, safety, and maintenance of tools can be the topic
of workshops in phase I of the development plan (refer to Appendix A). .
The tool library could be located adjacent to or contiguous with a
workshop area where practical and technical instructions would be
provided. The goal of phase I is to minimize capital formation needs
(i.e. for structures) taking advantage of indigenous material resources

and recycling them where appropriate for adaptive-uses.
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Other household material assets supplied to cooperative development
would include: self-help manuals, learning resource materials, calculators,
typewriters, desks, shelving, and so on. A neighborhood resources
center would be an asset to cooperating households offering a central -.
network to exchange knowledge and services. A directory listing skills,
interests, resources, and needs of area residents could be compiled
and locally distributed. A small management office could be located
in an adapted rental unit, a room in a home, or a converted garége or
storage shed,

Cooperative buying practices would enable homeowners to purchase
household materials at reduced costs. Solar hot water systems, insulation,
garden seeds, and food items are a few examples where group purchases
would conserve capital expenditures for durable and nondurable material
goods,

During phase II, collectivization of automobiles, appliances, and
land (in whole or in part) increases the cooperative's ability to borrow
against collective assets to finance certain (capital-intensive)
components of the development, Contractual agreements preceding
household incorporation would specify the relationship between collaborating
households.  Private land ownership could be ‘maintained during this periog
unless specific agreements are established to form collective property .
riéhts.

During phase III, households.Qould incorporate. Material assets
previously contributed to the collective would become material investments
in the cooperative corporation. Determination of household shares in the
cooperative is dependent upon establishing an equitable value system for
material assets invested which form the capital goods necessary for

local production, Household capital investments in the cooperative
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corporation (providing its formation capital) would go toward the
purchase of structures and equipment to diversify productién means,

Sh§rés in agricultural and aquacultural production, high-density
housing with an intggrated 1ife—support system, toqls, and other
cooperative material assets would be determined by continually assessing
household percentages of capital, labor, and‘material invesﬁﬁents;
Shareholding in the cooperatiye corporation is a dynamic process requiring
the implementation of a value-system to compute (or impute) equivalent
worph of capital, labor, and material contributions or investments.

An accounting system is a vital component of the résource management
system. Resource utilization and distribution,.shareholder informationm,
and cooperative finances must be -organized into an accessible information
retrieval system. A small-scale computerized information system is
appropriate for managing the diversified resources of incorporated
households. A household wanting to borrow against its shares of.
assets in the.corporation to begin a home-based business would need to
know its corporate status, A small-scale home computer network is one
way to supply the expanding information services required of self-reliant
households that have collectivized their-assets. .The interdependent
relationship between families necessitates an efficient data processing
system to insure equitable distribution of collective wealth. Home
electronics have and will continue to clear the way for-efficient,
expedient, small-scale business management,

With the responsibility of procuring material resources from the
market economy for development, the cooperative economy must be linked
by telecommunication networks to suppliers. With current market
information at hand, comparative buying to economize capital resources

is made possible. As cooperative production begins to establish local
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markets; marketing information for locally produced goods and services
will become a management responsibility of the cooperative corporation,
.Selecting a manageﬁent information system appropriate to small-scale
diversified production is critical to the development of a sustainable
local market supply system. The development of a sustainable local
economy (i.e. a market-based economy) is a grassroots endeavor; it

literally begins in your own backyard (and home).
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' COOPERATIVE HUMAN RESOURCES

The need for local labor organization in the UES differs from:the
need for labor unions. Nationally, labor unions secure and protect the
rights of workers, and wage;earningsvare equitably distributed to laborers
regardlees of productive individual work. Labor unions do not secure
the need for highly productive workers to be compensated with higher
earnings than the minimally productive worker; they operate under a
quasi—éocialistic labor policy. Workers are generic beings in this
respect; each worker is assumed to produce equally and is compensated
thusly. Higher earnings in industries employing unionized labor
" often necessitate upper mobility into middle or upper management
roles at the risk of losing labor union benefits. This is especially
the case with iarge corporations with hierarchical management.

'As a member of a worker collective in the UES, management is synonomous
with labor. Workers directly own, operate, and manage production. Their
'ability to earn is based upon their ability to produce individually and
collectively. Collective earnings are based upon the equitable
distribution of cash. receipts for fixed wages. Individual earnings are
based upon the distribution of profits (cash receipts minus operating
expenses includiﬁg fixed wages) according to worker partieipation in
the production process. Many studies support the higher productivity
potential of labor-managed enterprises compared to hierarchical corporate
ﬁanagement typical in the market econoxixy.1 The worker in direct control
of the means of'productioﬁ is capable of making decisions,vhich.directly
bear upon his/her work., With livelihoods at stake, the laborer has a
vested interest in his/her productive work. The more ‘ote produces, the
more one benefits through earnings.

The-basis;of'cooperative work in the UES begins during phase I of



development. Household members learn the benefit potential 9f participation
in collective ventures as they earn higher savings from t_he' self-provisionin‘
of food, energy, and housing needs. The groundwork for self-reliant urban
1living is iust that, ground work. Economic self-reliance is founded in

the development of productionmeans to support material self-reliance

through the provisioning of goods and services from which capital

savings in personal income expenditures are derived. Gardening and

home repair tools are collectively shared as is the labor required

to establish gardems, composting, material recycling, and home energy
efficiency in phase I.

In joint~ventures, compressors for painting, backhoes and roto-tillers
for earth moving and mixing, and home insulation are purchased at a
group buying discount or collectively rented to accomplish work efficiently
at a minimum of cost to all. With homeowners encounterinﬁ similar problemg
and having similar home repair needs, equipment rented of purchased and
used collectively conserves human energy and household capital expenditures;
capital otherwise used to obtain equivalent market services.

Cooperative economic development begins by establishing near-term
objectives and long-range goals according to the needs, interests, and
expectations of participating households. Collectively, households can
analyze the cooperative development potential of their properties
i&entifying optimal land areas for agriculturg, livestock (i.e. rabsits,
éhickens, and goats),.energy, aﬁé architectural development. Reclamable
and 1nfii1 land areas can be targeted for expansion of the development
system and perimetef land can be analyzed according to public access |
areas, site entrances, parking, and commercial development potential.

As preliminary land-use plans, environﬁental studies, and neighborhood

context maps are completed, household participants begin to define their
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work roles in the development process. Collective work groups will
manage® gardens, tilling the soil, planting, watering, harvesting‘and
so on; composting, collecting materials, forming piles (windrows),v
distributing finished products (humus); orchards.and plant nurseries;
tool libraries and regair shop;; a learg;ng Tresource centex;;é recycling.
center; and workshops. As households-oréanize energy conservafion
programs, insulation, solar hot water sysﬁems, and other‘componepts
will be purchased and'installed collectively.

As_local production means are diversified, work.roles vil} éiﬁersify
as well, With training an integral component of managiﬁg.‘growtﬁ, |
the worker has the option cf changing his/her role in local production
over time. Eventually, the development of cottaée and liggt indus;ries
will offer the householder the means of supplying persoﬁal income
at home. Capital income will be supplemented by the non-capital (imputed)
income of goods and services provisioned coopérati#ely. ‘Household
expenditure savings resulting from self-provisioningvof goods and services
provide capital for home industries. Personal incéme #avings'made
possible with increased self-reliance will be appértioned to pe;ﬁqnal ;
savings and €apital formation of cooperative development. |

By phase III,_the cooperative management system”will be fully ﬂ
operative. Labor-managepent of cottage enterpriseé, privately-owned
.- worker collectives, will provide work for coopera;ive members while they
continue tofparticibate in collectivély;ownéd ﬁféduction pro#esses with
labor, capital, and material investments, High-aensity ﬁousing units
will provide living quarters for new meﬁbers; new members who will |
participa;e in the management of cooperative production. As the labor
force gxpands,icooperative and cottage'indﬁstriés_will pfbvide work

roles for new members along with technical and practical training."



.

‘Production subsystems of the block development model were designed
to supply the basic needs (food, energy, housing, water, and clothing).
of double the indige;ous population of 1980. Eighty residents can
be supported at over 60X self-reliance. The high-density housing
units will be constructed along with the integrated 1life-support .
units ptoviding private living quarters for the growth im population.
Figures U and 5 of Appendix A illustrate the development of a
high-density housing cluster consisting of private spaces of the
integraﬁed life-support units and surrounding private homes adaptéd
for private living/sleeping units,

New residents will earn membership in the cooperative by investing
labor in locallproduction as specified in formal agréements. Work
roles of the'founding members having moved toward earning capital income
in cotfage and light industries will provide vacancies in the management
of cooperative production. uNew residenfs will assume responsibility
fbr local self-provisioniné production in érchitectural, agricultural,
aquacultural, livestock and recycling subsystems. New members may also
parﬁicipate in worker collectives depending upon local needs for
private and household labor.

Non-member residents will work under fixed-income contracts; income
will be in the form of goods and services and/or capital according to
specific agreements. This does not preclude the possibility of maintaining
employment in the market. Fixed-income for cooperative participation
could be a supplement to personal income earned in the market or vice
versa.

Human resource development advocated by the UES includes the
diversification of worker roles. Members of‘the coopefative are not

restricted by specialized roles; specialization is a matter of persomal
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choice. Relative to the market economy, the services offered by self-
reliant urban producers may appear to be specialized. In ecological
production and management, cooperative members will have general and
specific knowledge of all subsystem functions and interactions.

The ecological production system wi}} be a part of everyday life.
All components of the integrated system will become a familiar part of
daily ecological awareness and knowledge, and the symbiotic relationship
between man and nature will be a lived experience.

Members and worker collectives can offer many services to the
community. Workshops and self-help training programs on energy
conservation, home repairs, water conservation, food production
and preparation, recycling and so on will supply local revenue to
cooperative development. Technical, labor, and capital assistance

will become available to the community as the development matures.



COOPERATIVE CAPITAL RESOURCES

- In contrast to labor investments earning cooperative membership,
new residents may opt to invést capital or materials for membership.
Membership in the cooperative.ghtouéh capital and material investments
does not exclude ﬁon-residentsf. In fact, outside investments in the
development could expedite the processes of growth so long as this
investment strategy ig satisfactory to local members. Capital
needs in general are intended to be supplied through the contributions
(or investments) madé by households from savings. Household capital
investments are supplied by a percéntage contribution from annual = .
or cumulative savings made possible through cooperative self-provisioning,

Cash receipts of the worker collectives are managed by the mother
corporation, the cooperative corporation, through a cooperative banking
system, A portion of worker collective receipts are withheld for the
services provided by corporate management .including: financing,
marketing and management information, investment counseling, and group
insurance policies.

Members and non-members of worker collectives earn personal, capital
income on a fixed-sum basis according to labor-management ﬁolicies and
contractual_agreements. Deférred income (capital) is pro rated in
accordance to work contributed by individual members of worker
coilectives. Deferred annual earnings may be applied toward the purchase
of additional corporate shares., ”Corporate profits are distributed
to residents and non-residents in relation to capital, labor, and
material shares owned. Goods and éervices provided by the cooperative
may substitute for capital dividends depending of specific policy
development covering the equitable distribution of resources among

members; goods and services would be considered imputed income
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andawould be relatively tax-free as no capital is exchanged. Non-members
working under contractual agreements would not be eligible for corporate
or worker collective profit-sharing.

Financial and investment planning -services offered by the cooperative
corporation would encourage households gg-diversify their investment
portfolios. Local production offers many opportunities to invest in
collective enterprises supported by corporate resoﬁrcesAand assets,
Household investments in worker colleétives and the cooperative corporation
could be supplemented by outside markeﬁ investments (or vice versa).

The corporation could invest capital, labor, and materials in the local

market to stimulate cooperation and participation in the local economy.



SUMMARY

Corporate investment capital along with hﬁman and material resources
will stist other cooperative developments in the local community. The
time required to reach maturity of production in new developments could
be reduced significantly with cépital inputs by existing cooperatives.

An expanding network of 2ollaborating, cooperative industries will supply
goods and services through a diversified exchahge system (capital, labor,
and material exchange) to suppoit higher levels of community self-reliance,.

A network of cooperatives could collectively fund research and
development of new teéhnologies appropriate to small-scale production
and manufaéturing for self-reliance, Engineering'research could
idéntify new applications and adaptations of existing technologies
suitable for local manufacturing as well. Small-scale labor, capital,
and materials management needs could be supplied more efficiently and
expediently through research and development of integrated technological
systems (i.e. integrated énergy systems) .,

In collaboration with local government, cooperative development
could open new markets for the manufacturing of new technologies which
could be produced in proximity to or contiguous with living areas,
Cottage and.light industries producing goods and serviées in support
of local economic development (i.e. solar pﬁnels, energy planning, etc,)
would offer many local emp]oymenF opportunities with .labor-intensive
manufacturing. Decentralized, lébdr-intensive production utilizing
renewable energy resources indigenous to local areas could support
the conservative needs of self-reliant households and contribute
simultaneously to ecological balance. Local economic development
is coordinated with ecological development assisted by appropriate

technological components to supply goods and services through
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cooperation, Collectivized capital, labor, and material resources
from collaborating households become the means to establish ecologically
cooperative, small-scale urban production for self-reliance. As local
production becomes capable of sustaining higher household savings

for personal consumption expenditures, collaborating households will
incorporate to more directly participate in production for the

market economy. Worker collectives will become the active components
of local economic organization to produce capital income along with
goods and services cooperatively produced (as imputed income).

A network of cooperative producers will help to supply local human
needs which can not be adequately self-provided such as grain and
cereals, Local production increases simultaneously with declining
consumption (i.e. energy) toward a dynamic equilibrium of energy
supplies (renewable energy) and the management of economic and

ecological life-cycles,

e s




MARKET ECONOMY
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MARKET CAPITAL RESOURCES

In real terms, GNP dropped .1% (1972 dollars) from 1979 to 1980.
The 8.87% rise in current 1980 dollars was countered by a 9% rise in
prices that year. Compared to 1972, the proportion of GNP attributable
to personal consumption and exports is increasing while government
purchases and domestic investmentg for goods and services is declining
as of 1980. During.this eight year period (1972-1980), the personal
consumption expenditure proportion of GNP increased by an average of
.3% per annum (using current dollars); exports averaged a .l1% increase.
The proportion of GNP attributable to government purchases dropped an
-average of .17 per year while domestic investments fell an average of
«.175% per year during the same eight year period.1 Personal consumption.
expendutures (in current dollars of GNP) were three times greater than
government purchases and four times greater than domestic investments
throughout the period from 1972 to 1980. Obviously, the consumer
continues to play a vital role in the national economy. Sustaining
the consumer's ability to purchase goods and services in the market
is a national economic priority. An economic priority of the UES is
to conserve consumer expenditures for goods and services and re-direct
househcld capital savings toward industrial investments, especially
investments in local cooperative and cottage industries.

The UES economic development plan to establish local self-reliance
would effectively reduce personal consumption expenditures yielding
high capital savings to the household. These savings could be beneficial
to the private sectpr'of the national economy, and without a doubt
could be beneficial to the development of a third sector (the cooperative
economy) if savings were invested in private industries. Cash receipts

for some durable goods would rise with incorporated households cooperatively



-72~

developing the production means to supply more and more of their ‘own
nondurable goods (i.e. food) and service (i.e. transportation) needs.
Durable goods for construction (building materials and'equipment) and
local energy development would be in greater demand while the demand-
for other durables (i.e. housewares) would stablilize or decline,
Labor services associated with hodgehold operations would decline as
homeowners increasingly discover the benefit of developing practical
self-help skills, Demand for technical services is 1likely to rise
as households move into areas of relative unfamiliarity, areas for'-
which continued research and development could significantly increase
the potential impact of new technologies on the market (i.e. photovoltaics),
The development of new technologies, especially renewable energy‘
technologies, could have a dramatic impact on re-developing urban -
areas with a sustainable, decentralized production system to support -
local self-reliance. New technologies require capital investments
for research, development, production, and marketing. So far, American
industry has not been able to mobilize private or public capital in
sufficient amounts to have more than a token impact upon the market
at home or abroad. When there has been a major development (i.e. computer
chips, transistors, etc.) American production lags behind that of other
countries (i.e. Japan and Germany).

.'The primary objective of the UES local economic development plan
is that household savings become.investment dollars for industrial growth,
Dollars saved are partially intended for capital formation in the household
economy to secure higher savings by equipping the home with greater means
of self-production. Other dollars saved are intended to expand local

private industry whether it be in the cooperative or market economy,
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or both., Purchases of durable goods (capital goods of production) will
continue to contribute dollars to the market economy and the GNP. The
role of the third sector is to conserve household expenditures and to
direct household savings toward corporate investments, espécially
investments in the cooperative corpofétion. Such gorporations function
as privately-owned and operated co;porations of the market economy;
managing collective household and Epoperative production in and out‘of
the market economy to sustain higher self—provisioping of human needs.
Offering capital returns to shareholders, the goal of private enterpfise
in the‘market economy is to increase production for profit by supplying
goods and services at a price above cost. The goal of cooperative |
(third sector) enterprise in the UES is to supply goods and services

at cost to members while building industries .to compete in the market
economy from capital savings derived from the reduction of personal
. consumption expenditures., |

The third sector, organized as the cooperg;ive corporation.in the

UES, would strengthen household purchasing power in obtaining the means'
of self-production. It would likewise sustain_consqmer purchasing l “
power for durables, nondurables, and services obtained in the‘markef
economy by managing buyer coéperatives. The third sector is an extension
of the household economy. Households par;icipate,in cooperative production
similar to family members participating in private household“production.
The cooperative-csrporation is simply a complexified replica of the
prototypical American household collectively organized to participate_»
effectively in the national (and especially in the local)_egoﬁémy.
Increasing household productivity makes self-p;ovisioning ayﬁore éfficient

and inclusivé process of securing human needs within local ecological limits.
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Just as personal income becomes household income to sustain the family,
houséhold income becomes collective income (invested capital) to sustain
the cooperative cotporation. |

Building a sustainable third sector from inéorporqted households,
families wiltl participate as consumers and producers in the market
economy, The céoperative corporation is a liaison between thé market
and the household economies. Local production and co;sumption costs
for goods and services which cannot be self-provisioned are cooperatively
purchased from the marketplace and distributed to participating households.
Goods and services which are locally produced are marketed by the
corporation, and outside capital is borrowed when necessary against
the aséets of the corporations

The third sector is also an extension of the market economy., The
cooperative corporation éssists in the management of worker collectives
particularty in marketing and’ promoting ' goods and services supplied
by local industries. The corporation procures capital, labor, and material
resources from the market to supply production processes of worker-
collective inddétries. 1t provi&es financial and investment planning
for the workef collectives to secure their positions in the local market
economy and beyond. Private capital from the market-at-large can be
invested in the local cooperative enterprise, but returns on capital
investments may not te pro rated ﬁividends from corporate profits to
capital shareholders. The managemeﬁt of  the corporation determines the
means by which gains will be equitably distributed to labor, material,
and capital shareholders.

Services such as medical care, education, and recreation will
continue to be primarily supplied by the market. In the case of'education,

the collective economy (government) would continue to supply a major pPortion



of the service supported by public and private dollars of research
nationally, and cooperative dollars of research locally. Local
incorporated households could supply practical experience and technical
téaiﬁiﬁg programs through contracts with public and private institutionms.
Personal care products, clothing, and“nquurable goods will continue to
be supplied by the market economy. Buying practices may change, but the
market supply syétem will continue to be supported by the household
economy.

Capital goods for cottage and light industrial production and
cooperative production for self-provisioning will be supplied by the
- market economy. Dollars of household expenditures conserved will
become market'cash receipts for home and cooperative capital formation
in the development of a local production system., Operation and,main-
tenance costs will add to - the cash flow to the market. The volume
of sales of some market goods would decline as a result of conservation
requiring industries to adapt production to new markets emerging from
the re-directed needs of households. Current expenditures for gasoline
and oil might decline, while expenditures for synthetic products derived
from fossil-fuel resources might increase (i.e. plastics, nylon, etc.).
New low-technology applications of syntﬁetic products could expand
fossil-fuel industries' markets into new areas of supply. For instance,
polyethylene and PVC pipe are inexpensive materials fo: constructing
greenhouses (i.e. quonset-style greenhouses). Nylon and synthetic
fabrics are .appropriate materials for constructing lightweight structures
(1.e. tensile structures) offering a flexible volume of shelter with
an economy of materials and energy required for assembly or re-assembly.
Whether or not we héve an affinity with the fossil-fuel industries, in

the near-term transitional period toward fuller economic self-reliance,
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their role in the national economy will prevail., Selective-use of
products derived from nonrenewable resources can offer local industries
a:relatively inexpensive means of supporting growth toward a highe£
level of seif—reliancé. Concurrentlwith the Qgilization of such prqducts,
biological and energy research could study the potential of deriving‘
synthetic fuels, chemicals , and Qatetials from other sources which
have shorter, sustainable renewability periodé. The biological
conversion of solar energy is one such area of research which has
already showm the tremendéﬁs potential of producing fuels from plants
(i.e.'methane digestion of water hyacinths and gasification of dried
plant materials). Russell Anderson discusses many other areas of

biologicéi solar energy conversion in his book, Biological Paths

to Self-Reliance: A Guide to Biological Solar Energy Conversiong

A great deal of our goods purchased in the market are packaged in
synthetic materials (i.e. plastic and styrofoam) in order to preserve
their freshness in transport and on the shelﬁes of.the marketplace.
Locally produced, fresh:foods consumed as they.are produced-will
conserve energy for transport and packaging. Neverthgless, packaging
materials will continue to be produced, and goods will be sold in
local markets which were grown or manufactured elsewhere in the world.
The goal of the UES conservation plan is not to eliminate these and
other practices of the market, but to supply alternatives-which make
such practices less'competitive.;eans of supplying local needs; less
competitive in érice and less competitive in quality. The goal of
the UES conservation plan is to present a sustainable local supply
system and offer alternatives to conventional consumer practices

which will directly benefit households attempting to conserve their

capital, labor and material means,
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Capital costs of local economic development could be supplied -
by loans, corporate, and private investments from the market economy. .
Capital costs can also be-suppiied by the market economy through the
conservation of expenditures made against persoﬁal income earnings
from market employment or self-emplojﬁeq;. The market economy as
stated earlier is a vital component of the American economy. Advocating
changes in the structure of the economic system, especially the establish-
ment of a Lhird sector, is congruent with the ideals of a capitalistic
society. The means of production remain privately-owned. The UES
simply advocates that private ownership should be more widely distributed
among American households. Decentralizing economics, increasing local
produétivity to establish. ; a sustainable self-provisioning system,
and local self-reliance are economic objectives fully supportive of a
humanized capitalism, Household capitalism opens the: door to fuller
participatioh and cooperation in sustaining an ecologically balanced
economy relevant to the scale at which we carry on our daily. processes .
of sustaining life.

Economic systems are as strong as their weakest sector: public,
private,'or cooperative,- The household, market, collective, and
eventually the cooperative economy are and will remain interdependent
components of aVﬁixéa, bluralistié economy. The UES. advocates a more
balanced and fully‘participatory economic organization which is responsive
to diverse, de;entralized human needs. It advocates broader-based
private ownership of the means of production to insure that decision-making
remains relevant to local conditions and:needs in the development of

a more self-reliant urban way of life.
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The household economy has been shown to be commanding a growing
percentage of national wealth3; While personal income continues to
grov in current dollars, purchasing power is declining; the gaim in
one area becomes a loss in anocher; ,Groyth in real persoﬁal income

is retarded by inflation. When consumer purchasing power décline;,

-

and consumption expenditnrés fail to support profits of the private ::
sector to sustain market competitiveness, areas of the market become

depressed. In recent iears, the collective economy has increasingly

supplied failing sunset industries (i.e. Chrysler) with collective :i:

income dollars (tax dollars) to sustain their existence in the.:
market while simultaneously reducing research and development dollars

to support sunrise industries attempting to open new markets to bolster

American competitiveness in the global economy. Public assistance

to the private sector comes in several forms: government contracts,

corporate tax- loop-holes (accelerated depreciation), federally-backed.

loans, and so on., Private dollars from the household economy (personal

incomectaxes) are collectivized and used to support private. industry
directly or indirectly. If pfivate industries' portion of collective
(tax) revenue declines, personal income taxes rise to sustain collective
income and the burden of public spending is carried by American

households. In 1980, federal income taxes rose by 17.9%,

~ state income
taxes rose by 6.5Z, and social security payroll deductions were up by
919% for the hypothetical fémily:of'four in Tucson with a moderate
standard of living.a Taxes accounted for 21% of the total family budget
for the same family of four in Tucson.>

Nationally, taxes were responsible for over ome-third of the rise in

the cost of living between 1972 and 1979 based upon U. S. Bureau of Labor

6 :
Statistics budget estimates for urban families. Taxes on personal income



-79-

including social security payroll deductions rose 148% between 1972

and 1979; followed by transportation (89.8%), food (88;7%), and medical
care (86.22).7 Capital conservation on the local‘levely(in the
household economy) must be met with capital conservation inlphe

public sector. Private industries of the market economy should‘not

be more heavily supported by government spending or téx laws than

the private industry of household production. The UES economic plan -
is a means of mobilizing and collectivizing household resources in |
an attempt to re-position the American household ﬁi;hin the Eollective
generosity offered to private industries of thg market)econbmy ;hrough '

corporaté re-organization of households.



MARKET HUMAN RESOURCES

Labor in the market economy is supplie§ by Americaﬁ houéeholdsg
Workers from the household economy invest their labor in the market
in exchange for capiﬁal earnings, wages, salaries,‘and related income.
Labor 1nvescm€nts by workers in the market is measurabie in time (hours)
for the most part. Between 1948 and 1965, hours workéd iﬂ'the market
grew by about ,4% annually. The growéh rate of hours worked rose to
1.1Z per fear between 1965 and 1972, and up to 2.1% from 1972 to 1978.
Thirty-five percent of the total hour# of work added to the market
economy in the third period of econo;ic growth since World War II,
1972-1978, were for the provision. of services; . 5.7 billion work hours
were added in this period.l 0§ the service hours of work added, 42%
were for health care and 27% were for business services (lawyers,
accountants, consultants).2 Five percent of productivity decline in
thé market economy - in  the third period was attributable to the
growth in services accotdiﬁg to Thurow.3 Services-are a low-productivity
occupation often adding nothing to production for dollars of cost.é
As the growth rate of the private lahkor force increased five times
between the first period (1948-1965) and the third period (1972-1978),
the growth rate in capital stock increased by only .12 annually,
Investments in private plaﬁts and edﬁipment were :9,5% of the GNP in
the first "period compared to lOt}Z in the second and third periods.
The growth rate in capital stock was not kéeping pace with the growth
rate in hours worked. The result}. productivity deciined and the ratio
of capital to laboF followed suit. On the average, the worker in 1978

was not as well equipped with current technology as the worker in previous

- years. With.a 3.4% increase in capital stock and a 4,87 increase in work

hours; the capital-labor ratio dropped 1.3% in 1978.5 In the third
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period, capital costs (including finance charges, energy costs of
equipment operation, and purchase priee of equipment) rose 4.2% per
year in relation to the growth in cost of labor. In the first period,
labor costs were.rising at a higher rate than capital costs; total capital
costs were actually declining 1.1% relagive to total labor costs.
The market economy operates under many dynamic forcés; the interactioﬁ
of capital and labor, the changing demands of the consumer, and the .
relationship between resource availability and tﬁe productibnwéf goods
and services are a few qf the dynamism of the market.

Growth of investments in American industries has not risen at a
higher rate (averaging 10.3% of the GNP in the third period) due to
tight monetary and fiscal policies aimed at slowing growth to curb
inflation,6 These policies have contributed to higher interest rates,
and the cost of capital for investments has risen, reducing industries'
incentive to increase capital iﬁvestments. Industry is left with.falling
production, idle capital cépacity, and a further declining capital-labor
ratio. In_general, it would have been more profitable to ad& workers to
increase production in the third period than to increase cépital inveétments
in the private sector. Capital formation by buéinéss (gross domestic
investment) generally increased during the third period; it declihed
in 1974 and 1975 . The rate of groﬁth in gross capital formation by>
‘business declined by an average éf 8.9%Z between' 1976 and 1980§ dollars
of capital formation dropped by 2.4% in 1980 from the previous yeaf.7

The labor force (i.e. union workers) must compromise wage and salaff
increases and employee benefits invnew contrécts in order to reduce the
cost of labor in industrial .production. Labor carries a significant‘
portion of the burden to sustain and increase proauction in the market

economy. Meanwhile, the reduction in capital>to labor intensifies
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the difficulty of sustaining productivity « Sustaining competition
in national and international markets requires capital investments in
new equipment and skilled personnil. "The incentive to produce more

Qith léss inevitablyjleads to. labor and management conflict especiall&

if wages do not reflect the workers' increased participation in production,

Income to nonrproducers (nonrworkers) was rising at a higher B
rate than income to market producers (workers) as of 1980, Social
security and government pension benefits were rising with the €onsumer
Price Index (CPI), wages and salaries to produéeta were not. *‘The rate of
increa#e in transfer payments (income to non-producefs in generai)
was double the increase in wages, salaries, and rélated income in 1980,
Transfer payménts increased 17.9% compared to 9.32 fér ﬁages, salaries,
and other income according to the National Consﬁﬁer‘Finance Association.8
This hardly provides an incentive for marketrlaborvto increase output,
In that same year, personal interest income rose 22,2%, and income - -

from rent, interest and dividends accounted for 15.2% of the total 1980
[ 3

personal income for all sources. The proportion of personal income from

wages, salaries, and related income sources has declined since 1972
when it accounted for 68.82 of total persoﬁal income; it contributed
only 65.92 in 1980, Personal 6utlaysvof capital were up 10.62 in 1980
while persoﬁal savingé amounting to 101.8 billion dollars)wére up Sy'
over 18%. Personal income rose 11.1Z in 1980 while disposéble income
was up 11,02 in current dollars. Adjusted by deflators useg by the
Department of Commerce, real income grew bY‘°ﬁ1Y'-7z in 1980 with a
10.22’overall rise in prices.9 As illustrated by changes in personal
income sources, the household ecbnomf is turning to sburées other than

wages and salaries to procuré ijncome. If this trend were to become .
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widgspreaq among the population, if low and middle-income households
wefe to participate in the economy as capital investors and not merely
labof investors in industry, a new dynamism would emerge in the market
economy. The national wealth wogldﬁbecome less centralized, less in
the hands of thelfew, and more in ché‘hgnds of the many. Household
capitalism is supported by the ecdhomic_development proposals of the .
Urban Eco-operative System., It advocates means by which low and
middle~income households could collectivize capital savings earned
thrpugh capital and energy conservation for investments in the market
economy via the development of a third sector, the cooperative economy.
Participation of households in the market economy as producers is

made possible through the incorporation of households and the
collgctivization of family capital, labor, and materialkassetsiand ‘
resources,

Personal income earned in the market becomes the operating gapitgl :
.upon vwhich most American households depend af;er taxes are deducted.
The portion of total personal incoﬁe coming from sources other than
vages and salaries is growing., 1In 1980, 15.9Z of persoqal income
came from rent, interest and dividends (up 18.6%),113.6Z,f;oﬁ transfer.
payments (up 18%), and 6.0%2 from prpprietors income (up 6.52).19 Households
are turning to other income sources (other than wages and salaries)’to
secure operating capital and'forpa;ion capital to gqg;aiu the home |
economy. , 7

A flight f;om the’labo; market particula:ly of highly skilled,
technical, and well-educated workers qould have d;re consequences for
industry. Even when output falls, skilled workers (i.e. managers)

are retained in hopes of maintaining experienced labor for a forthcoming

growth period. With the development of small-scale local industry
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(1.e. cottage and light industry), many skilled laborers would'be able
to sustain personal income at or above their market incomes while‘becoﬁing
their own managers and investors., Their labor investment in the market
economyis not as profitable as their capital and labor investment in
their own economy, the household economy. Their return on labor
investments is not growing as fas£ as their return on cApital savings
and investments in the market economy. '

Private investments in home-based or local industries accompanied
by a life-support system capable of provisioning many basic needs reduces
the risks inherent in withdrawing from the labor market in faﬁor of
developing labor-manéged small enterprises, Cooperative saviﬁgs and
business investments provided by the development of a cooperative

banking system and a mother corporation (the cooperative corporation)

further reduces the risk. Local capital, labor, and material inQestments

could chanhel household resources into the development of a sustainable
local ecdnomy. Production and consumption could occur side by side
within the home or in closer proximity to the home,

As local production supplies most of the household's basic needs
for.food, housing, and energy, the risk of leaving the market labor force
declines. Labor in the market could become a contractu#l'service offeted.
by households. When the market can support increased labor inputs and
offers a fair capital return compared to local income earnings, local
labor would more fully participate'in market production. When the
labor needs of the market economy contract, participation in local
productioﬁ would resume at or near its previous level. So long as this
process is supported by the development of a local self-provisioning
system which functions equally well when indigenous labor rétufns to

the market, the process has little inherent risk to households
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dependent upon personal income earnings. The local provisioning system
would therefore need to be built as a sustainable; labor-intensive
system without demanding an'inordinant amount of_fime to manage its
economic and ecological processes. Ihewtime necessary to manage the
processes of the block development model (see AppendixkAJ averages
about five hours per week per capita. | | | .
With household capital expendituresyreduced to a minimuh (by over
60%), earnings in the market from contractual work need not bé éﬁ high
as the hypothetical family budgets completéd annually by the |
U. S. Bureau of Labor Statistics. might indicate. Those budgéi studies
do not take into account goods and services vhich the family #rovides
for itself in determining the cost of living on a moderate sﬁandara.
The primary benefit to the market from contractual work is rédﬁced
labor costs. When the industries of the market experience a boom period;
they could employ labor under direct contract for a fixed sum to fulfill
their labor needs (including management pe:sonnel), The process is
similar to labor working under union contracts which are ﬁegotiated for‘
longer periods of time., Here, the time period of the contract would |
vary according to the ability of industry to sustain productivity, ;nd
vhen it fails to, the worker has a self-support system to fall back upon
which is capable of supplying many of his/her basic faiily needé.
Contractual labor could be mutually‘beneficial tokiﬁduﬁfry ﬁnd‘to
labor if the appropriate means -of auxillary supporflgere developéd,
locally. By reducing the direct cost of labor in a éériod of declini;g
productivity without fearing the permanept flight of skilled‘labor and
management personnel, industry could. conserve cash reéeipts, sustain‘

profits, and continue to justify investments in capital equipment for

current markets and for new markets. The benefit to the productive
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worker vbuld:be the assurance of participation in the market labor force
as a contractual worker in a period of 1ndu§tria1 growth requiring
"capital~intensive production means. .The’industrial'giowth could be
in respbnse.po éhe changing needs of the consumer.turned producer;. ___ _
the workers®*participation in capi;al—intensive proﬂuction might

yield new technological products which could.be advantageous  to

local production for self-reliance. When the market for capital-

intenéive production contracts, the worker can more fully participate

in the labor-intensive, capital-cdﬁserving local production processes

to insure household sustenance. Labor-intensive local production

could bélsupported by fhe'developﬁent of new technologies produced

by capital-intensive industries in which the.worker participates.,

In this manner, the processes of groyth and decline in the market

economy would not be as disruptive to human lives as it now is,"

The potential foi re-definiﬁg the partnership between industry and

labor is supported by the development of local self-reliance. Self-

reliance can be established in many ways. The -re-~industrialization

of America is a complex process and the options for industrial

developmeht become fewer with time as we irrevocably commit capital

and nonrenewable resources to floundering sunset industries (steel and
automobile industries) and industries which do not yield net energy,

that is to say thete is no paybagk for the energy consumed (i.e. nuclear
indusﬁry); energy and capital are'l&st in the imbalances of economic choices.

A pfogréssive step toward a humanized labor policy to meet the
proéucﬁivé neeas of the market economy while simultaneously meeting the
néeds of the houseﬁold and cooperative economies would be the development

of a lhbot exchange prbgram. Household and cooperative labor-forces

could subply skilled labor (locally trained) to the market under .
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direct contract. Local training could also be accomplished under

direct contract between industries and local educational institutions

including the workshop and training programs suggested by~the UES

as ; part of local skill development £6r self-provisioning production,

The return to labor negotiated by the contract may be in the form of

personal income capital-or in thé form of goods and services directly

supplied by industry to the household or cooperative. Durable goods

attained in this manner would increase the local stock of capital

goods for self-reliant pfoduction. Capital exchange would be usurped

by labor exchange for the provision of certain market goods and

services which cannot be prbduced locally. Tax reforms could méke

the exchange even more beneficial by eliminating or reducing taxes

on the transfers, Pfomoting and testing goods and services could not

be more effective than contributing them to houSeholds in direct exchange

.for labor providéd. This type of exchange program would conserve .

capital resources of all subsystems of'thé»economy; household, cooperative,

and market economies could have more capital available for investmént.
In exbhange for contractual labor to operate industrial equipment,

industry might agree to research production means appropriate. to

small-scale local manufaﬁturing and provide technical services to

assist in the devélopment of thdse means. The goal of the UES is

to make the interdependent relationship between all subsystems of

the economy mutually beneficial. Irregardless of means, the need of

the market economy (i.e. market iﬁdustry) will continue to be the

conservation of capital to provide investments in plants and equipment

to achieve high;r productivity, to comply with environmental regulations

and controls, and to develop energy-conserving production means.
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Increasing capital investment potential through capital and energy
conservation is a goal shared by th; market economy, the household

economy, and the de&élopment of a cooﬁerative economy. Thel!:UES
| sgpports the &evélopment of means whereby ¥Ow-$pd-éiddl;-incom9
households can more fully participate in market investments, Collect-
ivi;ed household savings and cooperative investments offer such ; means;
a means which is more humanized than raising personal -income taxes
,which reduce.household disposable income to compensate for revenue

lost from the private sector (iie. co?porate tax revenues).

The household through personal income allocations (expenditures

and investments) will support the re-industrialization of A¢erica.

The support could be public through higher taxes,-or it could be

private through higher investments, of it could come from cash

receipts paid by the consumer for industrially produced goods and
services , All American households should have the option of participating
in the processes of re~industrialization beyond taxation and consumerism.
There is nothing in the fundamental organization of ecqnomic life

w%hich should exclude the household (all households) from being a

primary benéficiary of-national production including' the distributiqn

of industrial profits. The investments of capital and labor in

industrial production deserve a fair return.
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MARKET MATERIAL RESOURCES

Consumers added an average of 41 billion dollars of fixed assets annually
;o the-net'worth of the household economy between 1974 and 1980.1 Even
though personal consumption expenditures for durables were down in 1980,
households spent nearly 212 biilion dollars on durables that year.2
Material resources added to the househoid economy as measured by capital
formation exceeded that of business by ;n average of over 17% per ye;r
between 1974 and 1980.3

As of 1979, the combined vaiue of housing, land, and durables, the fixed,
material: - assets of the household economy, was estimated to be |
3.2 trillion dollars., This amount is equal to the estimated GNP of thé
United States for 1982. The wealth of the household economy is substantial;
in fact, it is competing for a higher percentage of national wealth and
succeeding. Fixed assets of households (housing, land, and durables)
are capital goods equipping the home with its own means of production;
‘producing goods and services for its own use. Household consumption
costs are required to sustain household needs which can not be
self-provisioned through production in the home. 1In the case of'thg
UES, self-provisioning is a cooperative production process occurring_
on collectively-used land adjacent to homes, |

Many renewable energy technologies are appropriate to small-scale
applications. Photovoltaics would provide a decentralized electrical
power source to supply the conservative needs of lbcgl households.
Methane digesters could supply fuel from human, plant and animal wastes.
Figure 2 in Appendix B illustrates the potential integration of
energy technologies 1n:providigg a system of -local self-reliance

based upon renewable resource supply and reclamation processes,



There will continue to be a need for developing new techmologies

potentially beneficial to local economic develspment. Home computers

and electronics are prime e#amplea of new technologies which can support
local development, Home financial management and entertainment are

a few of the services which such technologies can provide, The conservation
of capital, labor, and material fesourceawcould be appropriately
managed with a small-scale computer network linking incorporated
householdﬁ to one another and to the cooperative corporation., 1In
turn, the corporation might be linked to other enterprises and
information systems of the market to receive current management
information and to .collaborate with other self-reliant grouﬁé.
Educational programming, self-help instructions, development policies,
and other records could become a part of an expanding information
retrieval system supporting self-reliant living. The technological -
components of the ecological system could be operated automatically

and centrally controlled, Agricultural irrigation systems could

operate according to ; pre-determined time schédule, heating and

cooling components could be automatically controlled, and so on.
Selective capitalization of local production could minimize the
labor-intensity of life-supporting systems and conserve capital,

labor, and materials necessary for self-provisioning production,

- Material resources for development will primarily come from two
sources: the natural ecology (1; some cases it would be a synthetic
urban ecology), and the market supply system. To obtain material
résourceé from the urban ecological system, households will cooperatively
manage indigenous resources.by developing a renewable resource supply
and reclamation system. This supply.systen is based upon biological

and technological solar energy-conversion. Foo&, energy, and reclaimeq
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water are self-provisioned by the renewable ecological supply.processes.

Thé capital costs of the local sdpﬁly systém will be supplied by
collectivized household capital contributiohéxundef coepgrative
management; Material resources (téols, éppliances,'etc.) of the household
will be contributed as éapitalzgoodsrfog_iocal prodﬁctidn’reducing
caﬁital expenditures for eqdipmeﬁt. Labor will also be contributed .
as a coopérative investment returniﬁg basic material provisions to
houéeholds, or non-capital income. Locél labor and material exchanges
for goods and services supplied through self—ﬁrovisiéning>production’
reduce the need to accumulate COoﬁerative déveldpﬁent‘capital.

Making éve:y autonomousihousehold'iﬁ America‘as self-reliant as the
houéeholds in the UES would lead to extreme environmental stress of the
natural écoiogy.‘ beﬁands for material“goéds requiring the extraction
of natural resources and huge amounts of énerg& for the conversion of
raw matéfials into household producfs could bankrupt natural eco-systems.
To conserQe natural resources and fossil-fuel energy for conversion
procésses associated with centralized industrial pfoduéfion and transport
costs, it is éppropriéte to deveiop?the infrastructure for local self-
reliance céoperatively. The conservation of energy (and capital) requires
selective-use of natural resources to extend supplies of nonrenewables
and to sustain-fhe regenerative‘proceéées of fenéwablés according to
human time requirements. Renewable resources derived from matural and urban
ecologies (agriculture, aquaculture; etc,) -‘must be managed to sustain
their pfoductivify and renewability; An apptobriately-scaled urban
production system providing collecfive héusehbid needs would require less
capifal formation than the duplicity.inhérent with maintaining autonomous

househdld self-reliance at the same level.
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. Currently, natural resourcefinputs (i.e. copper, igon’ into industrial
production to sustain the lifelong needs of a single human being in
America are mgaéurable in tons per capita. Our resource-intensive,
centralized industrial production system is rapidly consuming our national
dowry of natural resources. -Costs of industrial production are generally
reflected in the purchase price of market goods and éervices. So long4
as our suppliesvof natural resources are capablg of meeting the demandg
for industrially produced goods and services, capital inputs of production
may be recoverable in price, but piice is not necessarily the most
relevant measure of return on inputs to production. As nonrenewabiev
resources become more scarce and the costs of extraction and proceséing
escalate, we will need to te-examine markets controlled by price, |
Even though capital costs of production are recoverable.from-cash-
receipts, the value of nonreneyable:resourceS" will continue to flué;uate
with uncertain supplies, and the result wi}l be price instabiligy.

Energy costs will continue to be a ﬁajor factor in determining éhe
total capital costs of production. If industrial production remains
dependent upon nonrenewable energy supplies,_the 1imit of industrial
production is fixed. The constraint of diminishing resoufcessuﬁplies
may supercede a capital limit to growth in industrial productivity.

Our centralized, industrial production system is energy-inteﬁsive and

highly entropic. Natural productiop of eco-systems is generally ene;gy-
conserving and sustained by:low-entropy processes-df energy conversion,
Industrial production is highly centralized, natural production is

highly decentralized. -Local productioﬁ can simulate the production

occurring in natural eco-systems: decentralized, low-entropy energy
conversion, and renewable resource utilization, Bioiogical and technélogical

solar energy conversion can sustain local economic development and
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small-scale urban production within an ecological system of natural
renewability. Reclamation of household mafegial resources (tools;
appliances, etc.) and cooperattie. use' o{ capital goqu.in,loca1_;
production will minimize material resource needs.for local economic
development. Technological compongnfs of the ecological system will
supplement the natural, biological gnergy conversion_procegses, and
be sustained by renewable resourcés. New markets for appropria;e
technology for local economic development could contribute to

re-industrialization based upon sustainability.,
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SUMMARY

DecliniAg productivity must lead to a fall im our standard of living
according to Lester C. Thurow.l_ Problems in agriculture, constructionm,
mining, utiliéies, and setviéés accounte& for nearly 57X of the national. ..
declinesin productivity from the first period (1948-1965) to the third

period (1972-1978) of economic development since World War II. The

construction industry had a declining rate of growth in the second—.. .. ... ..

and third periods, 1965-1978, 1In the third period, mining followed

in its tracks. Wholesale trades was the only.industry_in the second

period to achieve a faster rate of growth compared to the first period.
Only omne industry was able to improve its second period performance:

in the third period, communications.2

The remaining 43X of the national productivity decline since WWII

is rélated to two factors according to Thurow: inflation policies and

the baby boom.3 The growth rate of the labor force in the third period
waslfive times that in the first period; the growth rate in capital

stock was a mere .lZ annually in the second and third periods.4 The

ratio of capital to labor continues to decline as inflation brought about in
part ' by tight monetary and fiscal policies increases the cost of capital.
Rising energy, equipment, and environmental controls costs have contributed
to qhe rise in total capital costs to industry, and capital for investments
in new plants ana equipment to increase productivity has not been available.

According to Thurow, declining national productivity attributable to

agriculture, mining, utilities, and services for the most part is irreversible.

The same may be true in the construction industry. Investments in research
and development even 1f restored to previous levels would not increase
productivity in the short-run, Pollution and safety controls, higher energy

costs, and the cost to achieve energy conservation are new facts of U, S,
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economic life. In an article published in the Arizona Review, Thurow ..

points to investment: as .the key to achieying a higher rate of productive
growth in the economy.sv Americans must be willing to consume less,
conservé- personal consumption expendit;rzé; and simultaneously be willing
to invest more. Capitai must be re-d{regted toward new areas of industrial
growth. Sunrise industries developing new technologies to compete in _
international markets must emerge from our period of declining productivity,
and failing sunset industries must become . stable if we are to sustain
the American economy and our stanaard of 1living. :

The establishment of a third sector in the American economy, a local
cooperative economy, is one means of re-directing capital to develop new ,
technologies through a sustainable long-range investment plan. The
development of new technologies could benefit local efforts to further
conserve capital and energy resources through decentralized production
for self-provioning of basic consumption needs (i.e. food, energy and
housing). Capital savings made possible through self-provisioning of
goods and services become the investment capital of incorporated households.,
Small amounts of household capital savings collectively become dollars
of investment capital to support new technologies and sunrise industries
4n local and national economic devélopment.‘ The cooperative bank could
become an important local component in the development of a comprehensive
long-range investment plan by directing collectivized capital into local
industrial development (cottage, light, and cooperative industry). Their
4s a positive relationship between the economic development of a third
sector, especially the development of cooperative industries, and the
resurgence of productivity in the American economy. = Through the develop-
ment of a third séctor, the household economy would participate as a

producer in the market.economy.and the means of production would become



decentralized to respond more directly to local human needs.

The household economy has little or no choice save to support the
re-industrialization of America whether by paying higher taxes, making
more capital investments, or acquiring skills which will be necessary
to new and chahging industries, Fuller participation in industrial
investments could be made possible with a comprehensive, collectivized
savings and investment plan allowing low and middle-income families the
opportunity to earm capital dividends. Wages and salaries could be
accompanied by profit-sharing based upon labor investments in industrial
production valued Sccording to the relationship between labor and capital"
in specific areag of pro&uctivity. Valuing labor essentially as an
investment in production similar to capital is appropriate at the locail
and national level in the economy.

1f re-industrialization is to occur, it would be advantageous to
the household economy to participate through capital investments to receive
capital dividends from industrial profits.  As every household in America
is responsible for their share of taxes to support the collective economy,
411 households should be given the opportunity to participate in the market
economy through capital as well., If the re-industrialization processes
are supported through collective tax dollars, households will not receive
capital returns on their invested tax dollars. Industrial profits will
become private income to some households at the exclusion of others, .-
particularly low and middle—incom; households. Yet, it is these very
same households that will be expected to contribute more to collective (i.e, cax)
revenues to sustain public spending as corporate tax incentives reduce the
tax burden of industry. Tax dollars which support industrial re-development
will support private wealth. Capital investments from the household economy

will support private wvealth as well, but there is a greater ‘chance that
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wealth could be dispersed among a more fully participating household
economy as low and middle-income: households collectivize their investment dollars,
The means of choice to the household economy is capital, and capital used
for tax dollars (invested into the collective economy) does not return
capital dividends. The return is in public goods and services. Capital
used for investments inAthe market economy do return capital diuidends_
as well as goods and services. -Capital investments in the market economy
are therefore more beneficial to the household economy., |

The relationship between the primary subsystems of‘the national
economy would doubtlessly change dramatically if the household economyvv
were to participate more fully in the marketieconomy, especially through
capital investments. Full description of the new relationship, a neu
human capitalism, escapes possibility here, but an analogy based upon
participation’ in the construction industry seems appropriate to the
discussion.

Burns suggested that the role of the market economy in relation to
_the household economy would be likened to that of the subcontractor. The
subcontractor works under the jurisdiction of the prime contractor, supplying
a portion of work on a given Project as determined by formal agreement.
In the new economic relationship,definedvby the UES, the_cooperative
economy would act as the prime contractor directing the’vork of local
economic development, Participatingrhouseholds (supplying cooperative |
capital, labor, and materials) collectively would be the private owners
of the project, the local economic development occurring on their properties.
Cooperating through a contractual agreement, households would invest
collectivized capital, labor, and material resources in the local economic

development project to construct a sustainable self-provisioning system



in support of local self-reliance. The owmers become managers of the
local production system sustained by iddigehous resource supplies
managed and reclaimed to imsure tenéwability according to human time
requirements, The owners will self-provision a major portion of their
basic needs: housing, food, and energy.

The role of the developer, the one who secures, manages and coordinates
investment resources for the project, is shared between the cooperative
and the household economies. As required, resources supplied by the
market economy (i.e. durable goods or capital for investments) would '
extend the fble of the developer to include the market economy; a role
which is secondary in comparison to éhe roles of the household and
cooperative eéonomies.

Industrialldevelopment on the local level as outline by the UES
would consist of iow-entropy, non-capital-intensive production processes.
Nonrenewable resources (i.e;-fossil-fuel and minerals) in the form of
energy and material goods Qould be selectively-used in cooperative
production to supply multi-household needs with a minimum of capital
goods (i.e; durable goods). . Renewable resources would play a major
role in local production. Biological solar energy conversion would reduce
nonrenewable resource réquirements for urban agriculture, aquaculture,
and . livestock production., Nonrenewable resource utilization would be
limited to the application of indgstrial products (i.e. durable goods)
required for the mbst part to sustain technological energy conversions
to supplement the natural, biological conversion of energy in accordance
with human time requirements.

The potential for developing small-scale, ‘decentralized industrial’
production Shouid be fully exploited. If new technologies were developed

to sustain local prodﬁction processes with indigenous renewable resource
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supplies (i.e. labor and energy), a whole new era of industrialization
could emerge. In effect, the development of local, small-scale
" industies is 8156 the development of sunrise industries. In most respects,
loc;l industrial,production would utilize new technologies. Technologies
which are currently available in the ﬁarket would be adapted to new roles
in production. The development of new technologies could be easily ..
assimulated into local production if research begins to focus on their
application in small-scale, decentralized urban production systems.

Our contemporary social and economic organization is bankrupting
our natural economic foundation as acre by acre our eco-systems are
irrevocably withdrawn from our collective reserves. Socially, we are .
organized into autonomous households with each requiring a diverse
assortment of capital goods to equip the home with the means of supplying
family services. Families, particularly with four or more members,
are finding it necessary to have two incomes to supply enough capital
to sustain their standard of living., One and two member households are
now the norm of household organization as large families continue to
field the stresses of economic limitations. By 1979, 53,8% of households
in America had one or two members; 17.5% had three members, 15.8% had
four, and only 12,92 had five or more.5

The trend toward smaller households will intensify the utilization
of natural resources committed.to the production of household capital
goods. Even if the population stabilizes, the number of households
requiring durable goods from the market will increase as one and two
member households becomes the new standard of social organization.,
The need to collectivize durable goods, equipment necessary for household
and cooperative production, will become even more abparept.. Single.

parents and large families will find it more difficult to .compete in an
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economy directed toward markets for one and two-member households where
both members are earning personal incomes. The market may well shift
toward supplying the needs and conyeniences ofionc;and twqémemher~«
houéépplds (i.e.ldispogable, nondufabiei;é;dl and convenient services).
| with both adult members of households working to make ends meet,
their has been a ;hifé toward increaged purchases of nondurable goods
and services at the loss of durable spending; spending which in effect
supplies the home with its own means of production, The market for
nondurable goods grew by 43X and the market for services grew by 66%
between 1972 and 1979, The market for durable goods during that same
period grew by only 14.52.7 - Service expenditures in 1972 were roughly
three times larger than personal consumption expenditures for durable
goodé.‘ By 1979, the ratio of service to durable spendiné was close to
four to one. éimilarly, the ratio of nondurable to durable spending.
at 2.7 to 1 1in:1972 had increased to 3.2 to 1 by 1979.8

Households with one and two members (especially whgn both members
work in the market labor force) simply do not have the time for householding;
that is to say, they do not have the time. to work'in the home as well as
outside of it. As a result, these households opt to purchase nondurables
(i.e. convenience foods) and household services ki.e. home repairs) from
the market to reduce the need to sustain production of goods and services
in the home. They require fewer means of household production, durable
goods. According éo the principle; of supply and demand, this trend could
move industry further away from supplying durable goods to homes and
closer to.the demand for more and more nondurable goods and services; The
service sector of the market has expahded by leaps and bounds already.

Services accounted for over 36% of personal outlays of capital in 1980, and were
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up .12.87 from 1979. ‘Personal income-dollars used to purchase nondurable
goods (31.3% of total personal income) were up by 12.2% in 1980, while
expenditures for durable goods declined by .2%Z and fepresented less than
10% of total personal income.g'A‘ . .

The consumer is demanding (or at'ieast expending) more on‘ﬁon—productive
goods and services from the market; non-productive in rélation to household
productibn for its own use, Somé of consumer expenditure changes are
attributable to rising prices paid for market goods (and services in
some cases). This is particularly true in relation to nondurablé goods
as gasoline and oil rose 30.3%, and fuel 06il and coal rose 22,5% in 1980,
oOther consumer expenditure changes such as the rise in personal income
allocations for services indicate . growing dependence upon the market to
- supply services which cannot or ;re not being supplied by the household
itself. A shift awa& from the self-provisioning of services . (and to
a lesser extent nondurable needs) could have deleterious consequences
in the household economy. Households could become further estranged from
the érocesses of home production, and find it ever more difficult to
once again produce for itself without the capital goods (i.e. durables)
necessary for such produﬁtion. This form of household economics would
be based upon a false sense of investment. The returns on household
i{nvestments will continue to be. as high or higher than returns offered
by the market. The higher the price for market goods and services, the
higher the potential‘return offered through sé1f4provisioning of gbods
and services made possible by investments in househﬁld capital goods.
Purchases of nondurables and services from the market do not offer .

a @eansito conserve capital, and they do not offer a return on the

capital expenditure.- Only durable goods offer such means.



& is intrinsically excluded frou participation in the means of production. ) .

.economic 1ife by labor alone. Capital is available to afford the means
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Investments in household durable goods provides the primary means of

establishing a sustainable local economy of self-reliance. No household
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;lt is only through the conventions of social and economic organization
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.i Fthat we feel relatively excluded. We are not forced to participate in

of participation in production beyond ‘the role of 1aboring in all

3

subsystemq of the economy (market, household, collective, and cooperative).

e e

We have the freedom té choose what means of production we willlsupport

through labor and capital investments. We should also have the choice

-, of deciding how to allocate our natural resources in the means of

production. Indirectly, we have this choice on election days. . :
1f we do not choose to equip our homes and neighborhoods with
) e
local means of production to self-provision our local needs, the market

provisioning system will theoretically equip itself to supply our

needs regardless of how they shift at a price. Price, for the most part,

-will not be a matter of choice, and there is no guarantee that the price

will be within our means.

A growing dependence upon nondurable goods and services supplied
by the market will.not provide the incentive for the market to re-industrialize
to supply new technologies; technologies which could be vital to the
development of decentralized, small-scale production. Sunrise industriesg
will not be able to justify investments in the development of new capital
goods aimed at increasing local production f6r self-reliance if household
expenditures for durables do not reflect an increasing demand. Local
self~reliance as outlined by the UéS is based upon durability, sustainability,
and renewability in the self-provisioning of basic humam needs. Self-reliance
is made possible by equipping our homes and héighborhood with durable means

.

" of selffprovisioning production.
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INTRODUCTION

-

Local economic development planning for urban sélf-reliance begins
by determining a hypothetical household budget specific to the develop-
ment area (assuming actual budgets are not available). ln the iollowing
analysis, Phillip T. Kolbe's "1980 Tucson Area Family of Four Budget Study"1
. will provide a hypothetical household hudget. ihe economic development
- potential of the block development model outlined in Appendix A will®
be analyzed in accordance with previous discussions on the ‘availability
of resources in the househcld, market, and cooperative economies.
As demonstrated‘inﬂthe discussion on household resources; the family
budget is used to target specific areas of household consumption where
conservation and/or self~provisioning could effectively reduce household
expenditures and increase household savings.

" There are three major phases of local economic development. The
first phase is marked by the initiation of household energy, water, and
capital conservationVPrSCtices requiring little or no capitalcosts bevond
the costs included in the hypothetical budget.e Phase I.is termed the
ecological development phase as the principles of energv conservation
and low-entropy energy conversion (1.e. biological) become locally practiced
arts and‘sciences¢of urban life. The process of conserving energy and
capital expenditures starts with low-cost or mo-cost development.l Annual
savings from conservation are added to accumulative savings from previous
years as dollars saved become dollars earning interest in personal savings
accounts. With the capital savings derived from conservation, the capital
cost of additional development is affordable to individual households and to

the cooperative (group of incorporated_households).
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In the second phase, cooperative economic development is signaled by
the collectivization of.houaehold resources to equip production processes
fbr self—provisioning. Urban agriéultural production, small urban
livestock production, recycling of materials, water, and fibers, and
cooperative buying are examples Qf activities occurring during phase.II.
A poréion of the savings accrued from cooperative and household production
to self;ptovide food, energy, and housing are re—invested into further
econcmic'development toward maximum self-reliance.

Local economic development procéeds according to an incremental growth
plan contigent upon the continued availability of resources (capital,
labor,'and material). As a portion of the households' capital savings
are transferred to the cooperative corporation (a contractual partnership
between participating households), a cooper;tive budget is determined.
Annual contributions to the cooperative budget sustain lécal development
which might otherwise be beyond the means of autonomous households.
Components of the local production system (biological and technological)
are funded according to ﬁeed, sequence, and economic feasibility on a
year to yeér basis accordiné to a 1long~range plan and in accordance to
éccumulated cooperatiﬁe ﬁapital. Thé development plan outlines an
appfopriaté chronology for adding production components to eventudlly
establish a fully operative, integrated lécal supply syStem to provision
é ﬁigh level of househoid-(human?:ﬁeeds.

Phase I11, the ecological coépgrative or eco—-operative phase, 1is
defined by the development of a fully-bperatiVe integrated ecological
production syétem supplying local housing, food, and energy needs.
Ecological production is supported by a renewable eéonomy; an economy

based upon the biological and technological conversion of solar energy
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in partnership with human (labor) energy.

As phase III of the development unfolds, the original households,
having constructed an ‘integrated life-suppoft-system over .a twenty-year
growth period,jcen retire., Household savings vhich have accumulated
over the years could be invested iuto the cooperative corporation as
capital shares...The investment return on the capital shares would be
expected to yield dividends competitive with industrial returns on
investments.in the market economy. These returns could be substantially
ﬁigher than the return offered on personal savings accounts., -With a
healthy annualiincome from cooperative and:industrial investments, - - -
accumulated savings, and with most basic needs provided locally, retirees
could enjoy a long period of leisure while assisting in any number of
productive roles within the cooperative ecology.

A new generation of - self-reliant households can_assume the roles of
semi-retired households. A high-density housing cluster will allow a
doubling of the urban block density as new households participate in the
cooperative venture. Semi-retired members may choose the added convenience
of liviug in the high-density cluster close to cooperative food preparation,
entertainment, and diniug areas. Residential structures, if sold or rented
to new members, would provide* additional income to retiring households;
incoue which could be invested in thefcooperative cotporation'or other '
industries. If the cooperative corporation functions as -the real estate
broker; finance and transfer costs could be minimizedg'and supported .

" by cooperative leuding institutions (i.e. a cooperative bank). New
members will assume managerial roles in the UES while earning nembership

and decision-making responsibilities.
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The household, cooperative, and market ecpﬁgmic development plans
specific to the model block development (Apbeﬁdix A) are discusséd below
to demonstrate ghe potentiality of local economic de;elopment under the _
UES. Each of ﬁhe three major subsystems of the local ecdnbmy will be
outlined in accbrdance to the phased development plan to establish
local self-reliance., The following list of assumptions were used in
calculating the economic development potential 6f the model block

development illustrated and outlined in Appendix A:

1. The household.will be defined to approximate U.S. Bureau of
Labor Statistics specifications for the hypothetical urban f;mii§ of
four: a husband and.wife each 38 years old, a son' 13, and a daughter
8. The husband and;wifeigté assumed to. havé been marfied for 15 years,
and at least one adult is assumed to have worked for 15 years. Household
budgets reflect the expenditures required for a typical family to sustain
a moderate standard of living in Tucson, and does not necessarily reveal
the family's actual'speﬁ&ing. The budget is compiled from inde#ing or
pricing over 400 items in the local market which are necessary and/of
desirable to supply conventional social and physical needs of the household,
2. In'the‘blocﬁ develépment model, forty residents are assumed to
live on the urban square block in phase I. One household is assumed to
occupy- each of thirteen properties on the block. By phase III, the
block's density is expected to double, and all production components of‘
the ecological system are designed‘to accommodate and support a pPopulation
of 80 persons.
3. The local economic development plan qﬁtlined below is based upon
a 20-25 year growth plan.» Appendix A outlines the sequential growth;
4, 1980 dollars are used throughout the hypothetical development

analysis. The inflation rate applicable to the hypothetical family budget
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studies completed by Kolbe in the past several years has averaged nearly 10Z.

S. Estimates of capital costs are based upon 1980 . figures. |

6. Capital costs of material and technological components of the UES
are’covergd by cash payments primarily ftgm cumulative household_savings
derived through self;trovisioning of gqods gnd servides, Coometative
capital costs for development are pa:tiglly financed through bank ioans
ané/or capital investments.in the cooperative corpotatipm from outside
sources. N

7. Annual savings are equal to the estimatedvdollat savings in the
hypothetical urban family budget for a moderate standard of living in
Tucson in 1980 as determined by Kolbe. Capital éavings are}assumed to
accrue at an equal monthly rate. Twelve month;y deposits in personal
savings accounts ére assumed to earn imterest_at an annual rate of 6%
for the first five years of development (phase I), and 10% thereafter., .

8. Households are assumed to incorporate their financial assets in
the twentieth year of cooperative development. - Cooperativé capital ST
investments 'offer an estimated 122 return, Fixed assets may be incorporated
before this time,

. 9, Prior to incorporating financial assets, households will contribute

capital to the cooperative corporation annually based upon the larger of
two amounts: 502 of curremt annual savings plus interest,.or~502.of’:w
cumulative savings (excluding the current year) p}uslintetest.. In -
addition, households will contribute . the computed ‘fixed-gum .
of gifts and contribution as specified by BLS to the cooperative
corporation. The sum is derived as 3,5% of total family consumption

expenditures minus miscellaneous expenses.
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Gifts and contributions are assumed to take the fprm’of'materiaISianda
‘services provided through cooperative production rather than capital,
.10. Specifications and performance of components.of-the LES Aréulu,

sumnarized in Appendix B. . ‘ <.

11. Local economic development phases are defined b&:

Phase I = years 1 to 5; beginning in 1980,
Phase II = years 6 to 15
Phase III = years 16 and beyond

Locidl economic development petiods are defimed by:

Period 1 = years 1 through 5; beginning in 1980,

Period 2 « years 6 through 10

Period 3 = years 11 through 15

Period 4 = years 16 through 20

Perios 5 = years 21 through 25 o Tttt
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LOCAL ECONOMIC DEVELOPMENT

The UES household capital and energy conservation plan is directed .
. towatd expenditture savings in transportation, food,_and housing.1 .stle'12.
outlines the sequence of household economic development, the cost ot o
developmentAsystem_components, and the potential annual savings achievable
through household conservation and prodnction;_sllm.figures are expressed
in 1980 dollars. The development plan would be implemented by all éf“
thirteen households indigenous to tne urban block development ares as
shown in Appendix A.

TABLE 12: UES HOUSEHOLD ECONOAIC DEVELOPMENT PLAN

Year UES Component of Development System 1980.Cost UES Savings (annual)

1 Carpooling .8 0 $ 157
1 Vegetable Production ' $ 50 ~$ 534
2 Veatherization/Insulation $ 242 $ 132
6 Solar Domestic Hot Water System $ 500 $ 87
6 Energy Equipment Maintenance .8 0% $ 14
6 Improved Fireplace Efficiency $ o* $ 8
6 Shading Devices ‘ $ o . § .10
6 . Home Ventilation (attic) $ o* $ 9
9 Solar Heating & Cooling Retrofit - $5,000 _ - $_206 ._
16 Home Photovoltaic System $10,000 $ 209
Totals . $16,097+ $1,397

#Cost is considered an expenditure of  family budget for household
furnishings and household operations requiring no additional
capital outlay by the household.

+In addition to this total, an estimated $S 000 would be allocated
for an adaptive~use project in the home to accommodate cottage
business in the sixteenth year. i - : '

Annual savings minus the sequential costs of components added to the
household economic development system would accumulate interest in personal
: savings accounts according to assumption #7 above. ,Cumulntive honsehold

gsavings would bé used to cover the cost of adding components to the.home

development system throughout the three-phase development. Components
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are assumed to be purchased u;it:h cash. to. eliminate finance charges.

A portion of household annual savings or a portion of household
cumulative savings would be contributed to cooperative economic development
beginnihg.:ln the 'thit;l yearzof growth. The cog’t of cooperativ? economice
development would be sﬁppbrte'd by annual capii:él contributions made by
the thirteen indigenous h;:useholds as outlined in assumption #9 above.
Table 13 lists the components and estﬁated cost of the cooperative
economic development plan as applied to the block development model
outlined in Appendix A. .

TABLE 13: UES COOPERATIVE ECONOMIC DEVELOPMENT PLAN

Year UES Component of Development System 1980 Cost
4 Tool Library (adaptive-use project) $ 1,500
4  Repair Shop (adaptive-use project) $ 1,000
4 Management Office (adaptive-use project) $ 650
4 Neighborhood Center (adaptive-use project) $ 10,000
5 Plant Nursery $ 1,500
5 Outdoor Workshop Area ‘ $ 500
5 Shade Structure @ Waste Collection Area $ 1,000
5 Fencing @ Composting Area $ 1,000
5 Community Kitchen & Cafe (adaptive-use project) .- $ 7,500

SUBTOTAL @ PHASE I . $ 24,650

6 Chicken/Rabbit Shelter $ 16,500
6 Fruit & Vegetable Gardens $ 4,000
6 Additions to Plant Nursery $ 6,442
6 Greywater Storage Tank $ 5,000
6 Grass & Soil Filtration System $ 1,000
8 Methane-Digesters & Settling Tank $ 10,000
8 Algae Pond Construction & Equipment $ 250
10  Cooperative Greenhouse (with attached barn) $ 50,000
. 10 Recycling Center $ 10,000
12 Domestic Water Storage Tank $ 25,000
12 Water Run—off Canal & Irrigation System $ 2,000
12 Solar Water Distillation System $ 9,000
12 Lab Equipment (water, plant, soil, animal testing) $ 10 000
12 Goat Shelter $ 3:750
14 2 Additional Cooperative Greenhouses $ 80,000
14 2 Bio-aquaculture Units $ 60,000
SUBTOTAL @ PHASE II $29m

16 Completion of Integrated Life-~Support System $425,000
SUBTOTAL @ PHASE III $425:WO‘

TOTAL COOPERATIVE DEVELOPMENT COST $742,592
)
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Local production and resource management systems are cooperatively
developed bv capital, labor, and material contributions from participating
households. The savings potential of cooperative economic development
is intended to be beneficial to household economic development as well,

As Tablevlh illustrates,;the savings derivedrfron‘integrating household

and cooperative economic_development are’nearly eight times the savings
potential of household econonic development alone (compare Tables lZ and 14).
Table 12 demonstrates how the household could savexnearly $1,400 of
transportation, food, and housing expenditures annually after a sixteen-year
development period:- Table 14 demonstrates how'that'savings potential could
graw to $10,669 by the sixteenth year of development if households -
participated in cooperative economic development concurrently with household
economic development. Components of the UES are listed according the year
in which they could be Bupplied‘based upon the cooperative.and household
development plans outlined in Tables 12. and 13. The:annual savings potential

from local self-provisioning of specified goods and services is also given

in Table 14 below. o Metmesm S L L.

" TABLE 14: UES INTEGRATED LOCAL .ECONOMIC DEVELOPMENT PLAN (SAVINGS)

Year UES Component of Development System ~ - .  .Annual Savings 2
1 Carpooling to Work o .- . : $ 157
1 Vegetable Production - = = ERRERE $ 534
2 Weatherization/ Insulation 132
FIRST PERIOD SAVINGS POTENTIAL $ 823
6 Meat, Poultry ' -$ 725
-6 Eggs , . $ 104
6 Dried Peas, Beans, Nuts - - $ 45 - -
6 Tomatoes ‘ $ 57
6 Potatoes e e -$ -151
6 Other Vegetables & Fruits $ 587
6 .- Sugar & Sweets $ 24
6 Previous Energy Conservation $ 132
6 Solar Domestic Hot Water System ) i $ 87
6 Equipment Maintenance (home energy system) $. 14
6 Improved Fireplace Efficiency $ 8
6 Shading Devices (windows) $ 10
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TABLE 14: (CONTINUED FROM PREVIOUS PAGE)

Year

OO

10
10
10
10
10
10

12

15
15
15

16
16
- 16
16
16
16
16
16

23

UES Component of Development System

Annual Savings

Attic Ventilation e e § . .. 9

Appliances (collective lending library)

‘Home -Repairs (cooperative buyer discount) - - --°

Carpooling to Work
Recycled Clothing Purchases (252 of clothing)
SUBTOTAL @ SIXTH YEAR

Solar Heating & Cooling Retrofit (per household)

Hilk/Milk Products .

" Citrus Fruits

Fats

‘Recycled Clothing Purchases (502 of clothiné).

Personal Care Expenditures
Medical Care Expenditures --
SECOND PERIOD SAVINGS POTENTIAL

Collective Auto Ownership

Fish Production

Fats & 0ils

Sugars (honey and substitutes)
THIRD PERIOD SAVINGS POTENTIAL

Adaptive-Use of Home for Cottage Business
Photovoltaic-Home Power System

Food Savings

Housing Savings

Transportation Savings

Clothing Savings

Personal Care Savings

Medical Care Savings

FOURTH PERTOD SAVINGS POTENTIAL .

Home Mortgage Ends (30-year period)
FIFTH PERIOD SAVINGS POTENTIAL

< LA R R R R T R
n
N
(=]

[

1,396
2,065

" An integrated local economic development plan combining household and

cooperative development components over a_twenty-five year growth period

provides a means to establish a sustainable, self-reliant urban liéé-suppo;t

sys tem,

Table 15 outlines the sequential savings potentiil to individdal

households which would result from integrating household and cooperative

development systems.

Column one (Table 15) gives the year‘ofdiocal
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economic development. Column two represents the potential savings in
annual household consumption expenditures based upon the 1980 budget
analysis for a Tucson family of four completed'hy Kolbe.a, fhe third
column lists the cumulative savings apeilable to the household for the
current year of growth. These figures. represent the operating capital

of the household which-is applied to- household and cooperative development
costs; interest on-savings is inclnded in the figures.

Components of the cooperative development system are funded by the
collectivization of household savinge'in'the amount shown in column four
of Table 15. Each household would be expected to contribute‘capital ‘ Af
toward local economic development in this amount. Household'capital L
contributed at years-end would become the operating budget forvcooperative
development in the following year. | | L

Column five of Table 15 outlines the cost of household development

which is subtracted from column three; Each household would he
responsible for covering the cost'of adding components- to the integrated
home energy system to establish lOOZ energy self—reliance (self—sufficiency).
In addition to energy components, $5 000 is budgeted for an adaptive-use

project to convert a portion'ot the home for commercial -use in the sixteenth

year of development. ,
Column six specifies the annual balance of.household-savings. - Annudl

v : = T T o T -

balances are carried over to the next year of development along with interest

earnings. In the twenty-first year of growth, the balance'of household

savings is converted into a capital investment in the cooperative corporation
with the expectation of a 12% ennual'return. Annual savings in household

expenditures derived from the mature development system (self—provisioning

production and management) combined with the 122 return on. capital investment

4in the cooperative corporation become ‘annual (actual and imputed) income
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sources forllocal households (see column six, Table 15). Figures shown

for years 21 through 25 assume that annual savings and dividendé gte.

<

re~-invested into the corporakion. Colgmn.thtee of Table 15 for the years
21 through 25 is computed as the sum §f current capital investments in
thé corporation pids the annual incomé.listed in column six. Tablé 15
outlines the growth in household financial assets derived from capital
savings and éorporate dividends (after year 21) attributable solely to
local ecoﬁomic development as suggested by the UES, Other financial
ass;ts which families might have during the development are excluded

ftomAtheﬁthbulated values.

TABLE=15: HOUSEHOLD CAPITAL CONSERVATION (SAVINGS) PLAN
Annual Cumulative Cooperative - Household Annual
Year Savings Savings Dev. Costs* Dev., Cost Balance
1 $§ 691 $ 710 - = -$ 50 $ 660
2 § 823 $ 1,546 - - . -$ 242 $ 1,304
3 § 823 $ 2,228 -$ 691 $ 1,537
4 § 823 "$ 2,475 -$ 815 $ 1,660.
S § 823 $ 2,606 -$ 880 $ 1,726
6 § 2,316 "8 4,321 -$ 1,211 -$ 805 $ 2,305
7 § 2,316 $ 4,958 -§ 1,268 $ 3,690
8 § 2,316 $ 6,481 -$ 2,030 - § 4,451
9 §$2;522 § 7,53 -§ 2,448 -§5,000 § 86
10 § 4,895 $ 5,214 -$ 2,560 $ 2,654
11§ 4,895 $ 8,038 -$ 2,560 $§ 5,478
12 §$ 6,308 $ 12,622 -$ 3,298 $ 9,324
13 $ 6,308 $ 16,896 -$ 5,128 $ 11,724
14 §$ 6,308 $ 19,5317 -$ 6,448 $ 13,044
15 §$ 7,430 $ 22,122 -$ 7,174 $ 14,934
16 $10,669 $ 27,593 -$ 8,214 -$15,000 $ 4,371
17  $10,669 $ 15,971 -$ 5,579 $ 10,387
18 $10,669 $ 22,589 -$ 5,713 $ 16,871
19  $10,669 $ 29,718 . -§ 9,279 $ 20,437
20 $10,669 $ 33,640 -$ 11,240 $ 22,399
Annual Cumulative Corporate Annual
Year Savings Savings Investment Income
21 $10,669 $°36,245 -$ 22,399 $-13,846
22 510,669 $ 51,752 -$ 36,245 $ 15,507
23 $12,065 $ 70,580 -$ 51,752 $ 18,828
26 $12,065 $ 91,668  _5770,580 $ 21,088
25 $12,065 $115,286 -$ 91,668 $ 23,618

*Household capital contribution toward cooperative development
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As stated in assumption #9,-partici§ating households will contribute
a portion of théir savings each year toward cooperative economic development.
Family expenditures for gifts aﬁd contributions.1isted in BLS family

budget studiesa

will bccooe capital contributions to cooperative development -
to supplement contributions from household savings. The annual amount of
the supplemental contribution is based u;on the .fixed sum computed by
BLS Specifications as 3%% of family consumption expenditures minus
miscellcneous expenses, In the family budget for Tucson in 1980, this
fixed sum was equal to $612.5 T | ff |

| ‘,Cooperative contributioos begin ic the third year of dcvelopment as
the family starts to accumulate savings fromllow-cost aud no-cost conservation
practices ({i.e. carpooling and Qegetable production). Afhird—year contributions
deferred until the.end:of the:year provide accooperatioc oudget for the
foilowing year, the fourth-year of development.- Fiscal and calendar years
are assumed to coincide. Household»capital contributed ac the end of the
calendcr year.forbsitheicooperative budget in the following fiscal and
cclendar yecr throughout the devclopment process. Phase Ii begins in the
sixth year of growth, and as will be demoastrated beilow, the sharpest
risc in economic gfobfh occurs in the sccood petiod of development. (years 6
throuéh 10). For thio reason, phase II is termcd the cooperative economic
developmcnt phase. The rate o£ economic growth diminishes after the-second
- period as the ecological and economic processes move toward a steady-state
, oy balancing energy cdd'capitc1 oupbiie8'vith'the.management of ecological
and economic life-cycles. f( - S ot .o -t

Tcole 16 summcciiéc‘fisccl.datc oertinent to cooperative economic

: deQeiopment for. a'tweoty;fiie yecr growth scenario. Column six of Table 16

specifies annual cooperative budgets necessary to sustain growth and manage
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*Operation and Maintenance Costs for Cooperative Development

B Annual Annual Annual Constant
Balance @ Interest @ Household Supplemental Coopérative Cooperative : Annual
Development Previous Previous Contribution Household Budget Development O & M Loan Ending
Year - Year Year @ Savings Contribution (Subtotal) Costs (cash) Costs* Payment Balance
1
2
3 . |

T4 $ 8,047 $ 7,956 $ 16,003 $ 13,150 $ $ 2,853
-5 $§ 2,853 § 171 $ 10,595 $ 7,956 $ 21,575 $ 11,500 § 658 § 9,417
6 $ 9,417 $ 942 $ 11,440 $ 7,956 $ 29,755 $ 32,942 $ 1,233 $ 4,420

7 . =§ 4,420%%-§  663*% $ 15,743 $ 7,956 $ 18,616 $ 2,880 $ 15,736

8 $ 15,736 $ 1,574 $ 16,484 $ 7,956 $ 41,750 $ 10,250 $ 2,880 $ 28,620

9 $ 28,620 $ 2,862 $ 26,390 $ 7,956 $ 65,828 $ 3,392 $ 62,436
10 $ 62,436 § 6,244 $ 31,824 $ 7,956 $108,460 $ 60,000 $ 3,392 $ 45,068
11 $ 45,068 $ 4,507 $ 33,280 $ 7,956 $ 90,811 $ 6,392 $ 84,419
12 $ 84,419 § 8,442 $ 33,280 $ 7,956 $134,097 $ 49,750 $ 6,392 $ 77,955
13 $ 77,955 § 7,796 $ 42,874 $ 7,956 $136,581 $ 8,880 $§127,701
14 $127,701  $12,770 $ 66,664 $ 1,956 $215,091 $140,000 $ 8,880 $ 66,211
15 $66,211 § 6,621 $ 83,824 $ 7,956 $164,612 $15,880 $148,732
16 $148,732  $14,873 $ 93,262 $ 7,956 $264,823 ($425,000)*%** $15,880 $248,943
17 $248,943  $24,894 $106,782 $ 7,956 $388,575 $37,130 . $67,900 $283,545
18 $283,545 $28,354 $ 72,527 $ 7,956 $392,382 $37,130 $67,900 $287,352
19 $287,352 . $28,735 $107,743 $11,628 $435,458 $37,130 $67,900 $330,428
. 20 $330,428 $33,043 $154,101 $11,628 $529,200 $37,130 $67,900 $424,170
21 $424,170  $42,417 $219,458 $15,300 $701,345 $37,130 $67,900 $596,315
22 $596,315 $59,631 $ 91,560 $ 7,344 $754,851 . $37,130 $67,900 $649,821
23 $649,821 $64,982 $108,636 $ 7,344 $830,783 $37,130 $67,900 $725,753
24 $725,753  §72,575 $132,732 $ 7,344 $938,404 $37,130 $67,900 $833,374
25 $833,374  $83,337 $146,646 $ 7,344 $1,070,701 $37,130 $67,900 $965,671

**A ghort-term (one-year) loan at 15X annual interest is assumed to cover the negative balance carried over from the
sixth year of cooperative development. Local participating households could also contribute capital toward this annual
cooperative loss and earn additional capital shares in cooperative development. '

**%A twenty-year loan at 15% interest, compounded annually, would require a constant annual payment of $67,900 with a
principal of $425,000. The amount shown ($425,000) would not be considered an annual cooperative development cost,
rather a loan payment cost. '

AWMLY, 16,0 VRO IVLITVL TURWINY W IYY,

v .AN(‘. AL, PLAR YOR COOPERATIVE HCOMNOMIC DEVIELOPMENRT
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local production processes (biological and technological). Cooperative
budgets consist of revenue from previous-year balances (column 2, Table 16),
interest earngd on previous balances ( ¢olumn 3), annual household capital

contributions, and supplemental household contributions (see columns 4 and

5, Table 16 respectively).

Column 7 of Table 16 is the sum of aﬁnual Eosts for adding components
to the cooperative development system taken from Table 14 -above. Coluﬁn
8 lists the es;imated operation and maintenance costs t6 sustain the
development system. Operation and maintenance costs are estimated at
five percent of the total cost éf agvélopment prior to the ;urrent year
as listed in column 6. For instance, ﬁy the seventh year, tofal costs
shown in column six are equal to $57,592. Five percent of this amount

($2,880) is estimated to be required for operation and maintenance costs

in the eighth year. -

- R -

Column nine in Table 16 represents the annual cost to_finance components
of the cooperative development system which exceed the available capital
resources of the cooperative federation (the collaboration of all participating
households). With the collectivization of household resources (labor, capital
and material) comprising the cooperative corporation (a corporate hpusehold
partnership), capital can be borrowed against collective assets as required
(refer to Table 16, cdlumn 9). In the sixteenth year of the local development,
an estimated $425,000 is necessary to complete construction of the
integrated life-support syséém (i.e. high-density housing and common
facilities such as a kitchen, laundry, and dining area; see Figure 5,

Appendix A for architectural design). With an estimated $264,823 available

».

in the sixteenth year, the corporation would be expected to borrow the
capital needed to complete the final (and possibly the most important)

component of the development system. For.a twenty-year loan period with
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an interest rate of 15X, a constant annual payment of $67,900 would be
required.to finance the p;oject. Construction oé the life-support units
would allow the local populati&n fo double and provide housing for
_twelve new households to éontinue the local self-reliant system beyond
the first generation of householdé. Local biological and technoiogical
production systems are designed to supply the basic needs of eighty
persons; roughly, thig-is double the indigenou; population of the square
block in 1980, .

By the eighteenth year of local economic dévelopment, an estimated
six new households could be accommodated in the high-density housing
clusteé. The six new households would begin to contribute a éortion
of their capital (from savings) toward cooperative development.in that
same year. In the eighteenth year, the annual household savings potential
would have climbed to $10,669. The new households would enter the develop-
ment at this level of savings as they would benefit equaily from the
processes of self-provisioning along with the first generation of householdg,
Capital cogtributions made by the incoming households in the eighteenth
year appear in the cooperative budget in the following year. éimilarly,
six additional houskhold are assumed to move into the high-density cluster
in the twentieth year bringing the total of participating households to
twenty~-five.

' Household development costs would not be incurred by»incoming households
as their housing would be constru;ted on a par with existiug homes retrofitted
with a self-reliant home energy system. Table 17 outlines the’scenario'of
the households entering the development in the eighteenth year, and

Table 18 outlines the - captial participatién of households entering in

the twentieth year of development. Figures in célumn 4 of Tables 17 and 18
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are added to the household contributions made by the first generation of families

as outlined in Table 15. New households are expected to contribute the

fixed sum of $612 annually as supplemental capital for cooperative development.

" TABLE 17:- -HOUSEHOLD CAPITAL CONSERVATION (SAVINGS) PLAN
FOR SIX NEW HOUSEHOLDS IN THE EIGHTEENTH YEAR

Annual Cumulative Cooperative Annual
Year Savings Savings Dev., Costs* Balance.
18 $10,669 $11,158 -$ 5,579 $ 5,579
19 $10,669 $17,295 -$ 5,579 $11,716
20 $10,669  $24,046 -$ 6,644 $17,602
21 $10,669 $30,520 -$ 9,681 $20,839
22 $10,669  $34,081 -$11,462 $22,619
23 $10,669 $36,039 -$12,441 $23,598
24 $10,669  $37,116 -$12,979 $24,137
25 $10,669 $37,709 -$13,276 $24,433

*Household capital contribution toward cooperative development

TABLE 18: HOUSEBOLD CAPITAL CONSERVATION (SAVINGS) PLAN
‘ FOR SIX NEW HOUSEHOLDS IN THE TWENTIETH YEAR

Annual Cumulative Cooperative Annual
Year - Savings Savings Dev, Costs* - Balance
20 $10,669  $11,158 -$ 5,579 $ 5,579
21 $10,669 $17,295 -$ 5,579 $11,716
22 $10,669  $24,046 -$ 6,644 $17,602
23 $10,669 $30,520 -$ 9,681 $20,839
‘24 $10,669  $34,081 -$11,462 . §22,619
25 $10,669 $36,039 -$12,441 $23,598

*Household capital contribution toward cooperative development

The capital resources of the first generation of households which
are derived through the.capital conservation plan are invested in the
cooperative corporation at the end of fhe'twentieth year of development,
With an estimated value of $22,399, each of thirteen households would make
a corﬁoratelinvéétment;-the-total collective investment would be ‘$291,200.
The corporate investment is separate from the financial plan for the

local development shown in Table 16. By fhe twenty-first year of
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development, the corporation would begin an industrial investment plan

to expand the potential of local produé;ion for self-reliance. First
generation households would participate'in the expansion of local industries
(i.e. cottage and light industrie§) tbrdugh capital investments in the
cooperative corporation andlor'through coop;r;tive béhking. After the
twentieth year, cooperative devélopmént, operafion and maintenance, and
finance costs become the responsibility of new households., Table 16 (columns
4 and 5 ) shows.a marked deéline in cooperative revenue from annual

household contribucidns indicating the reduction in the number of
participating households.beyond the tuentleth year. The"f{nancial plan

of the first generation of households ;;uld éhifi.from local self—provisioniag
production toward industrial investment planning.during the fifth period

of economic growth (see Table 15 for years 21 through 25).

The role of the cooperative corporation diversifies in the twenty-firse
year of growth. With the development system completed, cooperative revenue
would be used to sustain operation and maintenance costs and loan payments,
Cooperative revenue from the twelve new households beyond development costs
couldi be used for industrial investment in the third'sector to increase
cooperative participation in the local economy (i.é. in the marketplace),

The cooperative corporation could support regional faraers who Qould
produce grains, cereals, arid fibers under a contractual agreement

sinée land area in the local urban development can not support these crops,
The cooperative corporation could:aiso function as a real estate broker,
and provide assistance in residential and commerétal financing,

Sustained by large capital investments from the founding households
and annual revenue from newly established households, a cooperative

federatién could assist in local industrial development; regional and

national industries could also be supported by local investment capital,
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The cooperative federation could establish cooperative banking services
including: investment planning, financial planning, lending and savings
servic;s. Other areas of local investment might inqlude: the develépment
of local health care facilities (i.e. computerized home care serviées);
alternative educational and occupational services (i.e. in cultural Arts
and technical sciences); alternate trans;ortation services such as small
trams and electrical vehicles for local travel; and, neighborhood

recreational facilities.
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HOUSEHOLD ECONOMIC DEVELOPMENT

During the twenty-five year UES development period extending into
the twentf-first century, the founding households in the block development
model (Appendix A) would conserve over 2~m11110n.d6113r3*(1980 dollars) ————.
worth of expenditures for goods and services. Each household would
benefit from capital and energy conservation in the amount of $160,462
with an averaging annual savings after deductions for development costs
of $6,§18. An estimated $76,536 would be contributed to cooperative
development and another $21,097 to household development leaving a balance
of $62,829 dollars in -accumulated sgvings. With interest on annual
" savings at $7,282 over the twenty-five year growth period, interest»on
;cumulative savings at $12,458, and corporate dividends (12X return) at
$32,717, the household gains a total of $115,286 during the development.
The average annual gain over twenty-five years is estimated to be $4,611.,
Table 19 summarizes the household financial and investment gains over
the course of local economic development through the twenty-fifth year.

TABLE 19: HOUSEHOLD CAPITAL GAINS FROM TWENTY-FIVE YEARS
OF LOCAL ECONOMIC DEVELOPMENT

Household Annual Savings $160,462
Interest on Annual Savings : .$ 7,282
Interest on Cumulative Savings $ 12,458
Corporate Dividends $ 32,717
Subtotal . $212,919
Cooperative Development Costs ~-$ 76,536
Household Development €osts’ - =$.21,097

Ending Balance @ 25th Year $115,286

Tables 20, 21, and 22 outline household capital development for the
three phases of development. By the end of the first phase, a five-year
growth period, households would have a net savings balance of $1,726. That
balance increases by nearly eight times by the end of the following ten-year

growth period, phase II. The household has a net savings balance of $2,654



TABLE 20:

.
.

TABLE 21:

TABLE 22:

. HOUSEHOLD CAPITAL GAINS FROM PHASE I OF LOCAL
ECONOMIC DEVELOPMENT '

Household Annual Savings Plus Interest $ 4,094

Interest on Cumulative Savings

Subtotal

Cooperative Development Costs
Household Development Costs

Ending Balance @.Phase I1°
HOUSEHOLD CAPITAL GAINS FROM PHASE II
ECONOMIC DEVELOPMENT

Household Annual Savings Plus Interest
Interest on Cumulative Savings

Subtotal

Cooperative Development Costs
Household Development Costs

Current’ Savings “Balance
Previous Savings Balance

Ending Balance @ Phase 1I

HOUSEHOLD CAPITAL GAINS FROM PHASE II1
ECONOMIC DEVELOPMENT

PR ol o™

Household Annual Savings Plus Ihterest
Interest on Cumulative Savings
and Corporate Dividends

Subtotal

.Cooperative Development Costs
Household Development Costs

Current Savings Balance
Previous Savings Balance

Ending Balance @ Phase III"

‘$ 310
$ 4,404
-$ 2,386

-$ 292

$ 1,726

OF LOCAL

$47,690
" $ 5,448
$53,138"
-$34,125
-$ 5,805
$13,208
$ 1,726
$14,934

OF LOCAL

$115,960

$ 39,417
$155,377
-$ 40,025
-$ 15,000
$100, 352
$ 14,934
$115,286
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at the end of the first five-year period in hhase II with an average annual
growth rate'of nearly 11Z. In the second period of growth i; phase II,
household savings grow by an average of 92,5 per year over the ending
balance in the previqus petiod.’ The net balanéé of household savings is
estimated to be $14,934 by the end of phase II after fifCeen years of
developument.

The rate of growth in household savings (resulting from participation
in household and cooperative production to self-provision goods and sérvices)
slows to 10X per year in the fourth period of growth when compared to
the ending balance in the previous period. .In the second half of phase III
(the fifth period), annual savings derived from sélf-provisioning level
off to $12,065 as home mortgages end in the twenty-third year.1 Interest
on annual savings is edual to $553 assuming twelve monthly deposits in home
savings account earning 102 annual interest, -

During the fifth period of -growth (years 21-25); the household is
assumed to transfer its net savings to the cooperative éorporétion as
a capital investment, with the expectation of earning a 122 annual return;
As dividends and annual sévings with»interest areiinvestéd into the local
corporation, the households net capital balance “at the end of the fifth
period is equal to $115,826 (1980 dollars). This figure represents
household financial adsets which are gained through pgrticipation in
loc;l'economic development, Other financigl assets of tﬁg.household are not
included, but could be substantiai 1f the household's annual income exceeds
that of the hypothetical family of four in Tucson for 1980 (estimated to
be at least $23,462 for a family with a moderate standard of living and
with expenditures as outlined by BLSZ). The household capital savings

plan was based upon the assumption that household income would remain

constant over the development period.
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Over the‘coprse of twenty years of growth, the founding thirteen
households‘willlhave contributed an estimated $76,536 each to cooperative
Qevelopment frpm theif capital_sa&ings. vSupplementing their total annual
cooperative contributions, the households are assumed to have contributed
$12,240 tovard cooperative development from expenditures for gifts and
contributidas (as 6utlined by BLS ébeciéications for urban families3).

This supplemental contribution would amount to $612 annually,

TotalAcooperafive deyelopment costs (including operation and maintenance
and finance costs)ithrough the first twenty years of growth are est;mateg
at $814,451. -Thir;y-three percent of this total ($271,600)»is attributable
to loan,payments; tventy-eight percent pays for operation and maintenance
costs, and thirty;nine percent of the total cost of cooperative development
is attribptable to.direct purchases of.éapital.goods for local production
(i.e. équipment and materials for structures). With a total of $1,154,088
contributed by the founding households ($88,776 each) by the twenty-first
year of development, a net éapital balance of $339,637 remains as collective
capital. Each household would have an estimated $26,126 of collective
capital assets (and $62,650 of collective material assets) remaining in
total cooperative fuﬂds after thg twentieth year. To this amount, the
household adds $22,399 at the end of the same year as a corporate investment.
The household would therefore have a total of $48,525 worth of financial
assets from participation in cooperative economic development (based upon
actual.estimated dollar values and not market values). The amount of $26,126
represents éapital to be util;zed at the discretion of corporate management
to increase the productivity of thedlogal developmeqt system. In this sense,
household capital will be invested into material goods (durables) by the

corporation and the retura to the household will be in added goods and

services supplied through self-provisioning processes. A capital return
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will be forthcoming on the capital investment of $22,399 along with any
additional investments made beyond the twentieth year.

In 1979, household financial assets from savings accounts averaged
$14,841 nationally.a The U.S. average annual growth rate in household
financial assets for savings accounfs aloné was about 15,57 between the
years 1972 and 1978, Under the UEé local economic development plan,
households could achievé a 21% average annual growth rate in financial
assets for household savings based upon a growth scenario relative to
the 1979 U.S. average value of $14,841 for household savings. The
UES growth rate in household financial assets from savings exceeds the
national average from 1972 to 1979 by 35%X. Growth in the household's
financial assets relative to savings accounts using the 1979 U.Sraverage
as a base figure is outlined for the first four periods of growth in

Table 23 below,

TABLE 23: GROWTH IN UES HOUSEHOLD SAVINGS ACCOUNTS OVEPR THE
FIRST FOUR PERIODS OF LOCAL ECONOMIC DEVELOPMENT

1979? .Period Period Period  Period

Ave, 1 2 3 4
Total Savings $14,841 $19,245 $35,495 $72,383 $134,873
Deductions
Household -$ 292 -$ 5,805 § 0 -$ 15,000
Cooperative -$ 2,386 -$ 9,517 -$24,608 -$ 40,025

Net Household ° -~
Savings Balance $14,841 $16,567 $20,173 $47,775 $ 79,848

) Capital contributions which were applied toward cooperative costs
are assumed to become fi;ednasset; of the develoﬁment system with ownership
shared equally among participating households. The capital balance beyond
cooperative development costs is assumed to be collective capital used at
the discretion of corporate management for the development of local
industries without yielding a capital return., The estimated balanée of

$339,637 of collective capital after development expenditures could be
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used for industrial capital formation.

The return to the household

on industrial investments made by surplus collective capital would be

in the form of additional goods and services provided by local cottage

and light industries. Continued growth in self-provisioning production

will further reduce the households dependency upon centrallized supplies

imported to the local area and requiring the flow of local capital

beyond the local economy.

The participation of households in cooperative capital formation

for self-provisioning and local industrial production increases by 7.5

times between the first and fourth periods of growth.

Each household

would contribute $109,873 toward total capital formation in the developrent;

$62,650 would go toward cooperative capital formation for self—provisioning

production, $21, 097 would go toward household development (i.e. for energy

technology) and the remainder, $26, 126 would be applied toward capital

formation in local industries. Fifty-seven percent of the capital

contributéd by the household toward total development is expended for

cooperative - durables (structures and equipment), 192 is expended for

household durables, and 23% would go toward othet industrial durables

to increase local productivity. Growth in total UES capital formation

attributable to individual household participation is shown in Table 24

below for the first four periods of development. .

TABLE 24. GROWTH IN HOUSEHOLD CAPITAL FORMATION FOR DURABLE GOODS

Period - Period Period Period Totals
1l 2 3 4
Household Durables  ~ § 292  $5,805  § 0 $15,000 $21,097
Cooperative Durables .. $1,947 $8,998 $18,167 $33,538 $62,650
Local Industrial Durables $3,499 $3,579 $ 9,501 § 9,547 $26,126
TOTALS - . . 0 $5,738 418,382 $27,668 - $58,085 $109,873
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The growth rate in gross capital formation by pérticipa;ing households
accelerates between the first and second periods 1ndicéting the beginniné
of the cooperative economic development phase, phase II. . Capital forqation
grows by an average of 45X per year duriﬁg the second period w@en cémpared.-
to the eﬁding balance of the first period. The growth rate in total
household capital formation slows to iOZ per year in the third per;od‘
before rising to 25% in the fourth period. This rise is a result of high
cooperative 'caﬁital costs “for the construction of the‘highfdenéity
houéing cluster and retrofitfing homes with solar power systems.

Table 25.outlines the growth in household material asséts resulting
_from participation in the local economic development system. The growth
scenario is based upon .the U. S. average of household mat;rial assets
for 1979 with an estimated value of $11,057.6 Each household is ;ssumed
to Begin the development period with this average value of material assets
from 1979. Since the household is assumed to Pay cash for durab;e goods
for home production (i.e. énergy technology), the household would not be
;esponsible for any liabilities against its material assets, Liabilities
against cooperative material assets shown in Table 25 are the responsibility
of ;he cooperative corporation and not the household; liabilities are
therefore excluded from the determination of the average net worth of
household durable goods over the first four periods of economic growth,

TABLE 25: GROWTH IN HOUSEHOLD NET WORTH FROM GROWTH IN -
HOUSEHOLD MATERIAL ASSETS (excluding housing)

1979 Period Period Period Period

U.S. Ave. . 1 2 3. 4
Household Burables $11,057  $11,299" $17,104 $17,104 $32,104
Cooperative Durables . $ 1,947 $10,945 $29,112 $62,650
Other Industrial Durables $ 3,499 §$ 7,078 $16,579 $26,126
TOTALS $11,0$7 $16,745 $35,127 $62,795 $120,880

*Figure excludes the $50 expenditure for vegetable production from
the first year of development
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Based upon the national average of household net worth of durable
goods in 1979, the household would increase its durable assets (excluding
owner-occupied housing) by tén times in the first twenty years of local
economic de#elopment. The average rate of growth in material assets is
nearly 47% per year. The U, S. averaée rate of growth in durable assets
was 14,57 between 1972 and 1978.8 &he rate of growth in household
durable assets for the UES local economic development exceeds the national

average from 1972 to 1978 by 325%.
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COOPERATIVE ECONOMIC DEVELOPMENT

Revenue sources for cooperative development are diverse, Primarily,
development capital is congributed by households from their annual savings
or cumulative savings made possible through local production (i.e. household,
cooperative, and light industrial production). Cooperative revenue from
household savings is supplemented ﬁ} a fixed-sum annual contribution. This
contribution is based upon the annual expenditure a family of four would
be expected to make for gifts and contributions according to BLS specifications
($612 for the Tucson family of four for 19801).

In phase I, other cooperative revenue sources would include: commercial
plant nursery sales, cash receipts for surplus food production, garden space
rental and site tours. Other revenue sources for phase I are outlined in
Appendix A. During phase II, cash receipts from the salvage of appliances,
tools, and other recyclable materials would provide cooperative revenue.
Similarly, grants, agricultural sales, office rentals, and industrial
service payments would augment cooperative revenue from household savings,

By phase III, the local development could earn income from selling electrical
power (back to the public utility), from worker collective cash receipts,
dividends from local investments, (historical) tourism, and so on,.

In this economic analysis, all cooperative revenue sources are
excluded from the development plan except those coming directly from
houéehold capital resources. 1In this respect, household participation
in local development will demonstfgte the upward limit of their collective
financial responsibilities and show how the local developmeﬁt system
is affordable by indigenous households. The analysis assumes that
households will earn income over the twenty~five year growth period to

at least meet (if not exceed) hypothetical 1980 expenditures for a family
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of four with a moderaté standard of 11ving.2

This being the case, household
contributions made toward cooperative development are all derived from -- - -
_the congeryation of capital made possible through ‘the developmen£ of local'
means of self—provisioning production. No additional expenditures beyond
tﬁése Specified bf Kolbe to be @ecessqty.to maintain a moderate standard
" of living in Tucson in 1980 would be required of the household.
The localAcapitalkconservation plan.was.outlined in Tables 15, 17‘and 18,
and houseﬁéld contribut;ons to éustgin cooperatiﬁe}gcqﬁﬁmicvdevelopment
ﬁere shown in TabieébiS and 16. The cooperative economic develéﬁment plan
is outliﬁed i;,Table iﬁ,rﬁnd the integrated local economic development e
plan is summarized in Table 14. |
- Cooperative economic development is analyzed in relation to five periods

of sequentigl growth, Ehch'period is five years in duration., The first

period is defined as phase I,'the ecolbgical-development phase, which includes

several . low-cost and no-cost capital conservation practices. -The second  -- -

and thi:d periods reéreéentia ten~year céoperative-eéonomié development 'Jf"
period, phase Ii. Thé'third ;ha;é‘of devéiopmént;.tﬁe‘e;o—operative phgse,
begins with period four. Table 26 compares the balaﬁce sh;ets for the
twenty-five year cooperative development plan summarized into five periods -
éf economic growth., The table indicates th;,participation of local households
in economic development. The figures are based upon the participation of 7
thirteen households. through the twenty-first year. -The balance of their
savings in the twenty-first year becomes a corporate-investment.: "Six new
households begin their participation in cooperative capital development

in the eighteenth year and six additional household join the development

in the twentieth year as was outlined in Tables 17 and.18 above.
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Worth

TABLE 26: COOPERATIVE BALANCE SHEETS IN LOCAL ECONOMIC DEVELOPMENT
Period Period Period Period ‘Period
1 2 .. 3 4 5
Cooperative Revenue - T T
Household Contributions $18,642 $101,881 $259,922 $534,415 $ 699,032
Supplemental $15,912 § 39,780 $ 39,780 $ 47,124 $ 44,676
Interest Earnings $ 171 $ 11,622 § 40,136 $129,899 $ 322.943
————
Subtotal $34,725 $153,283 $339,838 $711,438 $1,066,651
Cooperative Expenditures - ‘
Development Costs $24,650 $103,192 $189,750 §$ - 0 § 0
Operation & Maintenance $ 658 § 13,777 § 46,424 $164,400 $ -185,650
Finance Costs $ 0 § 663 $ 0 $271,600 339,500
Subtotal $25,308 $117,632 $236,174 $436,000 $ 525,150
Current Balance $ 9,617 §$ 35,651 $103,664 $275,438 $ 541,501
Previous Balance $ 9,417 § 45,068 $148,732 $ 424,170.
Ending Balance $ 9,417 $ 45,068 $148,732 $424,170 - $ 965,671 .
Capital Investments*’ $1,498,718 -
Corporate Dividends** -$ 425:321
Cooperative Net Financial $ 9,417 § 45,068 $168,732 $424,170‘ $2,039,068

*Figure represents household capital investments made in the céoperative'
corporation it the end of the twentieth year of growth.

**Corporate dividends could be deferred over -

several years to supply

cooperative corporation investment capital or be re-invested into the
corporation to bring the cooperative net financial worth at the end of
the fifth period to $2,464,389.

Total cooperative revenue from household sources increases on the

‘average “$51,600 per year beyond the first period.

The rate of growth

in cooperative income from these sources declines from the 68X average

annual growth rate between the first and second period to 24X between the

second and third periods. It declines further in the fourth period with

an average annual growth rate of 22%,

The average annual growth rate in

cooperative income falls to 10Z in the fifth period relative to the ending

balance of the fourth period.

During the twenty-five year development period outlined in Table 26

above, cooperative expenditures increased by an average of $25,000 per year
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beyond the first period. The rate of growth in cooperative expenditures
declines in each period from the 73% avetagé annual growth raée between
the first and second périod. In the third period, expenditurés increase
by an average annual rate of only éoz., By the fourth period growth is
sloved to 17X per year, and the fifth pegiod rate of growth is down to

&n average of 4X per.year. Thereafter, the rate of grow;ﬁ in cooperativg
expenditures for local development to sustain cooperative self-provisioning
of goods and services would stabilize. Operation and maintenance costs
would continue to be near 52 of the total cumulative capital development
costs, and finance costs are.basea upon a constant annual payment.

" Table 26 indicates the ending balances for the five periods of

- cooperative economic growth increase markedly over twenty-five years;

the average increase is about $47,800 ;nnpally_after_thg first period.
After the tventy-first year of cooperative development, dividends at

a fixed-percentage (12%) are also paid out of cooperative revenue beyond
operating expeéses and current capital formatioﬁ requirements.

Following the trend of the rate of growth in revenue and éxpenditures,
the average annual rate of growth in surplus capital slows beyond the second
period. In the second period, the rate of growth in surplus capital
(ending balance) averages 781 annually. over the endihg balance of the
first petiod. In the third period, the average rate of growth is 461 per year,
37% in period four, and 25X in the fifth period.

The rate at vhich:capital fiows from the household to support the
establishment of a third sector,.a local cooperative economy, slows markedly
over the twenty-five year development period; it declines by about 4X per
year between the end of the second period and the end of the fifth perio@.

Likewise, the growth rate in.etpenditureS‘ffo- the cooperative economy in

support of household self-reliiance and consequent capital savings declines
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by 5% per year from the end of the second period to the end of the fifth
period, Finally, the growth rate in surplus cooperative capital declines
by 3.5% over the same periods.

Beyond the fourth period, the cooperétive corpor;tion would concentragg )
on capital investments in local industrial develoﬁment. Corporate financial
and investment planning would be directed towérd capital formation for
cottage and light industries locally, ;nd for sunrise ind&stries ex?loiting
new technologies to improve local self-reliant production regionally and
nationally. The corporation could invest capital in other local development
projects to expand the potential for neighborhood and community self-reliance..
A network of cooperative suppliers would also be supported regionally with
investment capital and cash receipts ot other means of exchange (bartering).
Agricultural suppliers of grains, cereals, and fibers, suppliers of building
materials, light and heavy equipment for constructién, and worker collectives

providing local goods and services could be supported..

As shown in Table 26 above, the founding thirteen households would
invest $1,498,718 in the cooperative corporation over a fiyé;?ea;ifériod, in .
period five. This total includes contributions from annual household
savings, capital investments in the twenty-first year, and the re~investment
of corpor;te dividends earned over that five~year period. With this
total capital investment, the ending balance in the fifth period indicates
the.cooperative corporation has a financial net worth of 2,46 million
dollars, or 2.04 million dollars if corporate dividends are deducted.

Table 27 summarizes the growth in cooperative net ;or;h over five .
periods of local development. Cooperative financial assets are taken from
fable 26, Material (fixed) assets are computed from the costs of development

which for the most part are based upon the cost of materials and equipment
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to construct the infegrated life-support system. The cost estimgtes .

for cooperative develdpment (see Taple»13) do not account for_;he cost of
labor to co?ét:u;t the integrated life-support components,.bLabor is

assumed to befsupplied from local human resources; labqr.ié considered ;

an investment in the cooperative development with a return in goods Qna
services directly, and indirectly a capi;al return in dollars of expenditures
savéd., The actual worth of ﬁhe material #séets would be substantiall}
higher than indicéted in Table 27 if aﬁ imputed cost of labor were included;
that imputed cost wdpld approximate -the‘dollars of cost conserved from
Eéﬁtradfing labor se:#iceé from the market. )

The value of the cooperative éevelopment system would probably be +
at least double the figures showp,in Tabl;s 13 and 27‘if the (imputed)
cost of labor were added to the value 6f material assets (especially
the vaiﬁé bf.st;pﬁﬁhres as oﬁtlined iﬁfTable 13).‘VThe values shown in
Table 27 for wortﬁ'of matefiél assets fefleét‘an estimatéd 122 annual
investment return; the valie of material assets grows at rate of 12%
;nnuaily. This return is éimilar to the returns on household investments °
in durables'as diééussed earlier in'this réﬁort in feiaiion to Burns'

3; thé return is>im§uted from the value of market services (or

analjsis
godds) displacéd bj §e1f-br6Visioning méde possible by the purchase of
durable goods foi production.. Self—prdvisioning production is estimated
to supply about three million dollars worth of goods ind services over

the twénfy-five development pefiod. Total estimated cost of devélopment
is 1.34 hillion dollars;‘ Thé #Ctpﬁl average réturn’on this investment
would be 92 perlyear, but development costs cover several coﬁponents which

are.non-productivé and not directly a part of the ecological production

system (i.e. the neighborhood center). Also, goods and services not
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included in BLS family budget studies would be provisioned locally such

as distilled water. (solar distillation), occupational training, and the

cost of labor to construct or install components of home energy systems,
With these considerations in mind, the 121 return is likely to be a

-

conservative estimate.

TABLE 27: GROWIH IN COOPERATIVE NET WORTH

Period Period Period Period Petriod
' 1 2 3 4 5
Financial Assets $ 9,417 § 45,068 $148,732 $ 424,170 $2,039,068
Material Assets $27,995 $170,915 $527,906 $1,599,097 $2,818,155
Total Assets_ $31,412 $215,983 $676,638 92,023,267 ' $4,857,223
Total Liabilities*  -$ 0 -$ 0 -$ 0 -$1,086,400 -$ 746,900

COOPERATIVE NET WORTH $37,412 $215,983 $676,638 § 936,867 $4,110,323-

*Cooperative liabilities are computed at tﬁé dutsténding debt on
cooperative loans financed at 15% annual interest, compounded annually,
for 20 years. Table 16 above outlines comstant annual payments
made in the amount of $67,900 during the term of the loan,

Estimated dollars of net worth for cooperative material assets increase
t& an average of $139,500 annually in the twenty-year period beyond the
first period. Compared to the net worth of cooperative material assets in the
first period, the value of material assets increases five.times per year
over the next four periods on the average. The rate of growth in the
net worth of cooperative material assets does not incréasé oter time., *
In fact, each period beyond the sécond period marks an overall decline
in the rate of growth in all coopetative assets; The average annual
. rate of growth in the second period for material assets is equal to 1021
of the firat»period's balance. This growth r;t; declines by an average

of 12% per year in the third period relative to the rate of growth in

period two. The average rate of growth in the third period is 42% per
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year. In the fourth period, the rate of growtb in cooperative material -

assets is slightly below that of the pi;vious period at'&lz'per year
(compared to 42%). By tbe fifth period, cooperative‘naterial_#ssété are
g;uwing'at ;n average annual rate of only 15X as the local economic
development system approa;hes a ' dustainable, loﬁlgrowth statebsupportea
by lowfgnfropy biological and technologiéal (i.e. solar énergy tééhnqlbgy)
energy conversion processes. )
Until the fourth period, cooperative economic development doesrnot |
require the assumptiop of liabilities against its'total assets. In the
first period, phase I of the development, cooperative ﬁet worth is valued
at $37,412 (excluding the value of labor in constructing components of
the integrated ecologiéal system). During the second period, cooperative
net worth climbs by an average of 95.5% per year over the first period
to a value of $215,983, With the rate of growth slowing to 42,6 compared
to the ending balance of the second period,-cooperati;e net worth 1n
the third period has grown to $676,638. Cooperative liabilities begin
in the seventeenth yeaf as the cooperative make; a constant annual
payment in the amount of $67,900 on a twenty;year léan. Capital is
borrowed for the completion of the integrated life-support system
(i.e. the addition of common facilities and high-density housing).
With a principle of $425,000 and interest totalling. $933,000, the
cooperative liability over twenty years is equal to $1,358,000.
With four annual loan payments made in the fourth periods;. cooperative -
" 1iabilities are equal.;o $1,086,§00 at the end of the period. Total
fourth period cooperative assets are valued at $2,023,267. Deducting
total liabilities, cooperative net worth equals $936,867 at the end

of the fourth period. The rate of growth in net worth over the third

period is down to 7.7X per year, and the asset to debt ratio for the
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cooperative stands at about 2:1.‘ Cooperative equity is 54% of total
assets in the fourth petiod. ‘
The average growth rate in cooperative net -worth acceleratee:to———r-- -——
687 per year in the fifth period compared‘to the fourth ﬁériod performance.
The debt remaining om the borrowed capital is reduced to $746,900 with
eleven annual baydenﬁs outgg;nAing. At the end of the fifth period,
the asset to debt ratio is 6.5:1, and thec-cooperative net worth is
valued at $4,110,323, Cooperative equity is now 85Z of total cooperative

assets valued at nearly 5 million dollars (1980 dollars).
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MARKET ECONOMIC DEVELOPMENT

Over one;hélf of the capital conserved by.the household economy

(1locally) went toward the development of a local third sector, the
ooperative economy. Theoretically, "the market economy would have
lost nearly 3 million dollars worth of cash receipts for the total
goods and services locally provisioned from household and cooperative
production in twenty-five years of developnent: Cash receipts in the .

market for other godds would have risen dramatically; the capital

goods of local household and cooperatiue‘production systems would

have been purchased in the market. The emphasis of locsl market
expenditures would change, but the flow of capital'to the market -

, oould theoreticalli continue at or abovewthe expected'level without
local development. The cooperative economy represents‘a broker
collectiuizing household capital and nllocating it to the market
for selective purchases and investments. The pattern and emphasis
of market expenditures of the local households would be altered by
the re-orgsnization of household resources in the development of
local-corporete4production means, and the tlow of capital between
the three primar& subsystems of the local economy would be directed
by a dynamicre-definition of local needs (i.e. the need to participate

‘more fully din economic life as a.local producer,' supplier, investor, and .
not nerely'as a laboring consumer). - . e e

In the five periods of economic growth, an estimated 1.8 million
dollars would f£low from the household economy to the cooperative
economy and earn'nearly half a million dollars worth of interest;_[

Of that amount (2.3 million dollars), 1.34 million dollars would flow
back’to the market economy to purchase equipment and materials to

construct the components‘of the local production system.for self-provisioning.
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Table 28 summarizes the growth in market cash receipts from household
and cooperative eipenditures for local economic devélopment;

TABLE 28: GROWTH IN MARKET CASH RECEIPTS FROM LOCAL ECONOMIC .
DEVELOPMENT OVER FIVE PERIODS . . 707 ‘

Perfod  Perlod Period Perfod  Period

1 2 3 & 5
Household Development R

Expenditures $ 3,796 § 75,465 $. O $195,000 $ 0
Cooperative Qevelopment

Expenditures $24,650 $103,192 $189,750 $ = 0 § 0
Operation & Maintenance .

Expenditures $ 658 § 13,777 $ 46,424 $164,400 $185,000
Finance Costs $ o $ 663 $ 0 $271,600 $339,500
TOTAL EXPENDITURES §29,106 $193,097 §$236,174 $631,000 $525,150

*Represents éooperative development expenditures paid for with cash

from cooperative revenue. '

Cooperative develdpmeﬁt costs (paid in cash) account for 23.7% of total
market cash receipts for cooperative economic developmept. Operation and
maintenance costs add a total of $410,909 to market cash receipts and |
represent 39.7% of the total cooperative expenditure.budget. The
remainder of cooperative expenditures 1is attributable to the cost of
financing the complétion of construction for the integrated life-support
units; loan payments'require 45,.6% of the cooperative experiditure budget.

In terms of total cooperative dollars expended, periodvfive represents the
largest five-year period of growth in cooperative development.

While 1.8 million dollars of household capital flowed to the cooperative
economy, .3 million dollars of household savings went to the garket economy
to finance the development of an integrated household energy system for

self-reliance. Fourth period household development expenditures account



-147-‘ .
for over 70% of the total cost pé household economic development.,

Growth in market rqu;pgg'follows thé préviouslyrdiscussed trend
of cooperative development. After rising sharély in the second period,
the rate of growth in market receipts dramatically déclines. .Th; second
period average annual growth rate is bveifiboi of’the‘first period ending
balance. In the third period, the avera;e growth'rate plungés to
4.5% per year when compared to the second period performance. Aided
by a large capital outlay by the household economy to install home
power systems (photovoltaics) and to adapt the home for commercial
use, the annual growtb rate in market cash receipts in the fourth period
is 33%. By the fifth period,- the rate_of growth levels off with local
economic development substantially completed (excluding continued
local industrial development). When compared -to the ending balance
of the fourth period, market cash recéipts were off by a total of
16.8% in the fifth‘perioa with an average drop of 3% per year.

After total household expenditures and cooperative contributions
are deducted from total household savings (all 25 participsting households),
a balance of nearly 2 million dollars remains. Add to this amount
the 1 million dollars from the cooperative corporation's ending balance
in the twehty-fifth year, and the potential for industrial investments
in the market (including the third sector) is extremely high., Of course,
the balances of household savings énd the cooperative corporation budget
do not indicate that industrial investments could not have been made at
any time’dufing the twenty-five years of development.' These figures -
merely show the potential for investment beyond the total cost of
development, With a sound. investment plan, households could substantially

increase their annual incomes by earning industrial dividends from the
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market economy (i.e. in heavy, capital-intensive industriés), the
cooperative economy (i.e. light, labor-intensive, energy-conserving °

local industries), and the household economy (i.e. cottage and light

commercial industries).
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From local economic development on one urban square block .

(see Appendix A), a 2.9 million dollar investment potential is derived

from capital and energy conservation over a twenty-five year development

period.

Table 29 summarizes the capital balances for each subsystem

of the local economy during the total development period (througb the

twenty-fifth year).

Industrial investments could support the development

of new technologies in sunrise industries'locally, regionally, and

nationally.

Investment capital could support the growth of cooperative

1ndustriesvin the third sector as well (i.e. the growth of the local -t -

cooperative corporation in new industrial production areas).

TABLE 29:

CAPITAL BALANCE SHEETS FOR LOCAL ECONOMlC DEVELOPMENT
OF -THE THREE MAJOR SUBSYSTEMS OF THE LOCAL ECONOMY

HOUSEHOLD ECONOMY
Total Household Capital Gains

Contributions to Cooperative Development
Expenditures for Household Development

$3,761,000
-$1,614,000

-$ 274,000

Net Capital Balance @ Household Economy $1,940,000
COOPERATIVE ECONOMY

Contributions from Household Capital Savings $1,614,000
Supplemental Contributions from Household Economy § 187,000
Interest Earned on Cooperative Capital $ 505,000
Total Cooperative Capital (Revenue) $2,306,000
Expenditures for Cooperative Development -$1,340,000
Net Capital Balance @ Cooperative Economy $‘ 966,000
MARKET ECONOMY

Cash keceipts from Honsehdld.benelopment " - $ 274,000
Cash Receipts from Cooperative Development ”'$1,340,000
Total Cash Receipts $1,614,000
Interest Payments on Savings Accounts -$ 841,000
Net Capitil Balance @ Market Economy $ 773,000

Potential Investment Capital
Potential Capital Balance @ Market Economy

*Similarity with other figures is coincidential

$2,906,000

$3,676,000
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Even with the theoretical 3 million dollar loss in market cash
receipts for goods and services locally seIf-provisioneB, the market
economy would stand to gain substantially by local economic development.
o;er,1.6 million dollars would be expendéd over the twenty—fiwe years
oé development; 1.34 million dollars.fram cooperative development
;nd .27 million dollars from household development would flow to the
market. Add to this a-2.9 million dollar investment potential, and the
scenario for market economic development dramatically unfolds. Changes
in the local market supply system relative to local economic development
are called forth.

Local production supplies a major portion of food (over 80X in dollars),
energy (100+X), and housing (nearly 60X) needs. The emphasis of the
local market supply system would shift toward supplementing these needs

(i.e. grain, cereal, and fiber production in agricultural industries),
and toward the development and marketing of technologiéal,.durable
components of local.production systems (i.e. photovoltaicé, solar ho;
water systems, and electronic equipment such as computefs).

The significant increase in household capital savings could supply
investment capital to support the development of néw technologies énd
sunrise‘industries. The local economic development sy#tem outlined by
the UES would therefore benefit all subsystems of the local ecoﬁomy
(ma;ket, cooperative and household). The household econoﬁy could more
fully participate in the market e;onomy as a result of the re-organization
of local resources (capital, material, and human) and the developﬁenf of
a local third sector, the cooperative economy (i.e. the development of ;

household partnership, the cooperative corporation).



-151- .

Economic development for local self-reliance moves toward a
steady-state economy; toward'a balanced~equi}ibt;um of energy and caﬁital
flows to sustain local lbw-enttépy, eneggy-conserQing, laborfintensive,
ecolbgical productioﬁ. Renewaﬁle energyrresources supply locai energy and .-
power needs without requiring the flow of capital outside the local
economy to purchase nonrenewable enérgy (i.e. fossil-fuels)., Capital
flowing beypnd the local economy ;; limited to the purchase of ;uppleméntal
supplies}of'goods and serviceé and capital goods of mechanical production.
Self-provigioned'goods and services supplied through local, small-scale,
urban production (i,e. biological and technological solar energy conversion
procesSes) énd a regionéllnetwork of cooperative suppliers maintain an
ecologically balanced sﬁandérd of living while feducing the flow of capital
beyond and the importation of nonrenewable ehergy resources to fhe

local economy and the local ecology.
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INTRODUCTION

The concept of the Urban Eco-operative System was applied to an existing
urban square block located in the West University Historical District in
Tucson, Arizona to demonstrate the potential of local ecological and economic
development for self-reliance. The project was undertaken as a studio

design problem in the College of Architecture at the University of Arizona

in the fall of 1981. The illustrations and text appearing below are reprinted
from The Urban Eco-operative Concept: A Tventy-First Century Urban Re-Settle-
ment Plan by R. E. Wheeler II.l _

The Urban Eco-operative was discussed briefly in relation to a conceptual
model in Part I above. The conceptual model (refer to Fig. 1, Part I)
provided a theoretical framework wherein the objectives for local ecological
_and economic development were identified. The following environmental
context profile outlines the urban context and summarizes envirommental
information for what will be termed the block development model. To the
environmental context of the block developwent model, the integral planning
and development objectives of the Urban Eco-operative System were applied

as an urban re-settlement plan for self-reliance. :

The three-phase development (re-settlement) plan, illustrated by Figures

2, 3, and 4, provides a hypothetical growth scenario for achieving maximum

local self-reliance through ecological and economic development. The time-span
of development is projected to extend into the twenty-first century making

the UES a twenty-first century urban re-settlement plan. Urban ecological
development, cooperative economic development, financial profiles, and

land-use summaries are outlined for each of three phases of growth. ~The R
development summaries are chronologically organized; local resources for '
biological and technological emergy conversion processes are logically

added to eventually form an integrated ecological production system. Local
production processes are intended to supply a major portion of basic human

 peeds (i.e. energy, housing, food, and water) to area households. The text

for phase III outlines the management components of the local supply systen,

the renewable resource supply and reclamation system. Figure 5 1llustrates

the schematic design of an integrated life-support system in which simultaneous -
production supplies diverse goods and services (i.e. food, natural heating

and cooling, food preparation, living quarters, etc.). :

Although the block development model-represents a specific application of
the integral planning processes of the UES, the approach to local ecological
and economic development for self-reliance has a more general applicability.
The concept, the integral plamning and development objectives, and processes
of phased ecological and economic development have general applicability to
any environmental context in which urban ecology and cooperative economics
receive serious consideration in providing for human needs. -

1Ronald E. Wheeler II, The Urban Bco-operaﬁive Concept: A Twenty-First Century

Urban Re-Settlement Plan, unpublished manuscript, copyright Ronald E. Wheeler II,
. 1982,
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(BLOCK DEVELOPMENT MODEL)

e e R T et TAND
BUILDING #¢ BUILDING FUNCTION ZONING AREA (sq.ft.) OCCUPANCY
1 Private Residence R-3 2425 -2
2 Private Residence R-3 1850 5
3 Rental Space R-3 1750 3-4
4 Private Residence R-3 2000 2
5 Commercial B~2H 1900 :
6 Cammercial B-2H 2100
7 Private Residence R-3 2100 2-3
8 Private Residence R-3 2650 2
9 Rental Space R-3 300 1
10 Rental Space R-3 200 1 -
11 Private Residence R-3 3000 - 4-5
12 Private Residence R-3 3000 2-3
13 Rental Space R-3 2250 - 6-8
14 Rental Space R-3 1400 1
15 Private Residence R-3 2475 2
16 Private Residence R-3 2025 2
17 Private Residence - R-3 1400 2
18 Carport R-3 600 :
19 Carport R-3 400
20 Storage Space R-3 900
21 Rental Space R-3 - 700
22 Shed R-3 200
23 Rental Space R-3 650
24 Garage R-3 550
25 Storage Space R-3 250
26 Storage R-3 700
AVERAGE RESIDENTIAL LAND AREA PER PERSON 800 sq. ft.
AVERAGE GROSS LAND AREA PER PERS(N (DENSITY) 3920 sq. ft.
PERCENT RESIDENTIAL LAND AREA 84.0 2
PERCENT COMMERCIAL LAND AREA 10.5%
PERCENT ACCESSORY STRUCTURE LAND AREA 5.5%

SELF~RELIANCE PROFILE:

Primarily financially based. One group of the Southeast quarter has extensive gardens
and cottage artisan industry.

* Refer to Figure 1, page 157.
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- LAND-USE PROFILE
GROSS URBAN BIOCK AREA

NET BUILDING LAND AREA
NET OPEN SPACE

OPTIMAL, COCPERATIVE DEVELOPMENT AREA - -

INFILL AREA

PERIMEIER AREA
RECLAIMABLE AREA
ADJACENT RECLAIMAELE AREA
NET VEHICULAR CIRCULATION
NET INDEVELOPED AREA

SOLAR

sq. ft.
156,816
37,775

41,649
17,715
15,400
10,454

7,128
15,809
24,468

Average Direct Beam w/ Normal Incidence

Average Total Horizontal Insolation
Percent Possible Sunshine
Mean Cloud Cover

WIND

Wind Direction (day)

Wind Direction (night)

Wind Speed

AGRICULTURE

Average (Growing Seasmn

RAIN :
Annual Average Precipitation
Annual Evaporation Rate

% Rainfall Julyl -~ September 15
% Rainfall December -~ March

LATITULE

ELEVATION

SEMI-ARID REGION (SCNORAN LESERT)
SOIL

VEGETATION

% of total

acres
3.6 100
.87 24.0
2.73 76.0
.96 26.5
.40 - 11.3
.35 10.0
.24 6.6
.16 not included
.6 * 10.1 '
.56 ° 15.6

2524 BTU/SQ.FT.-DAY
1872 BTU/SQ.FT.-DAY
86.0%

3.6%

SE
WSW
8.2 MPH

250 Days

11.0 Inches
72.0 Inches
50.0%
20.0%

3707 N
2584 Feet

SANDY ALKALINE
CACTI, MESQUITE, PALO VERLE
CALIFORNIA & DATE PALMS
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Urban Ecological Development

PHASE I (PROCEDURAL oxm.nm)

WORKSHOP: Composting Techniques - collect.mn of materials; storage;
) labor requirements; resource requirements (water, wastes,
land, etc.); composition of carmpost piles.
WORKSHOP: Gardening Tools - utilization and applications
WORKSHOP: Oonstruction 'Ibols - handlmg and safety

Adapt Building or Construct Storage Area for Tools and Equlpraxt
Locate and Enclose Camposting Area

WORKSHOP: Soil Building - planning; soil fertilization; applicaticn

' to

WORKSHOP: Location of Gardens - proximity to building for possible

: o adaptation of low-tech greenhouse for home heat.mg and
greywater utilization for irrigation :

WORKSHOP: Seasonal Planting Guidelines - summer, fall, winter, and
spring gardens; French and Chinese biodynamic gardening
practices; campanion planting and insect husbandry

WORKSHOP: Constructing Cold Frames

Begin Camposting Piles During Fall to Take Advantage of Moderate
Seasonal Rainfall and Defoliation of Deciduous Trees

Identify Accessory Structures in Disrepair for Recycling of Materials
Implement Local Drive to Collect Leaves, Refuse , and Household Wastes
WORKSHOP ¢ Rs:l.dentlal Water Ccmservatlm

WORKSHOP: Recycling Material Resources

Implement Recycling Program - Collect Glass, Paper, Metals, Wood, Plastics,
Appliances, Clothing, 0Oils, and Ha.rd:are

Begin Energy Audits for Buildings and Analyze Energy Use Pattemrns
Implement Building Weatherization and Insulation Program

WORKSHOP:  Improving Efficiency of Fireplaces and Wood Burning ‘Stoves
WORKSHOP: Planting 'I\ecl’lm.qu&s - starting plants from seeds; intensive
gardening practices; planting and harvesting strategies

Locate and Construct Cold Frames and Plant Nursery for Starting Vegetable
Plants, Fruit Trees, Droucht Tolerant Landscaping Plants,
Omamental Plants for Site Use and for Commercialization
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Select and Adapt Building for Neighborhood Center - Model Energy .
Conservation; Provide Plant, Energy, and Waste Management;
Process Food; Operate Cooperative Kitchen and Cafe; Counsel
for Adjusting to Cooperative Living; House Tool and Bock
Libraries; Conduct Workshop Program; Organize Cooperative
Buying; Distribute Information.

Begin Fruit Orchards for Twenty Year Life-Cycle; Use Dwarf Species Where
Vertical and Horizontal Space is Limited

WORKSHOP: Small Urban Livestock - Chickens

Introduce Chickens into Adapted Shed as Experimental Leaming Experience

Construct Outdoor Shaded Workshop Area

Construct Waste Collection Center for Receiving Regicnal Wastes, Managing
Recycled Materials.and Compost Area
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\Cooperatlve Economic Deve!opment A
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PHASE I (PROCEDURAL OUTLINE)

Consolidate Gardening Tools; Storage‘m:ea Required

pevelop Tool Lending Policy

Provide Tool and Bifke Repair Shop

Consolidate Home Maintenance ax:id Repair "Ibols ; Storage Area Required

Develop Directory of Participant's Skills, Experience, Interests,
Schedule, Material Resources, Property Ownership and Location

Organize Cooperative Meeting to Identify Near-Term Cbjectives; Participation
and Cooperation Potential; Committment to Settlement; Indlv:.dual
Needs and Expectations .

Land-Use Planning:
-Locate Gardens, Canpost Area, Orchards, Plant Nursery, Tool

and Bike Repair Shop, Lending Library, Neighborhood Center,
Workshop Area

-Identify Future I..and-Use Potential: Reclaimable Areas;

Perimeter Areas; Optimal Cooperative Development Area, and,
Potential Infill Areas

-Compile Local Environmental Profile

-Develop Neighborhood Context Map Illustrating Recreational,
Commercial, Industrial, Educational, and Professional Services
in Proximity to Site

Purchase or Rent Tools and Equipment for Phase I Development - Paint; Plaster;

Plurbing and Electrical Hardware; Mechanical Maintenance Equipment;
Insulation; Weatherization Material, etc

Develop Camposting Labor Schedule and Distribution Policy
Install Recycling Collection Bins
Organize (ooperative Seed Buying

Initiate Commercial Production of Native Landscaping and Ornamental Plants
in Nursery

Petition Minicipal Govermnment to Reduce Vehicular Traffic and Access on
Central Access Street

Narrow Central Access Street to One-Way Traffic and Provide Resident Parking

Locate Public Functions Alang Central Access Street (Waste Collection and
Recycling Areas)

Enact Labor Management Policies to Efficiently Manage Waste and Recycling
Operations, Plant Nursery, and Neighborhood Center
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Elect Management Staff and Develop Resource Distribution Policy

Adapt Residential Structures for Neighborhood Center, Artisan Center,
and Cottage Industry

Petition Mmicipal Govermnment for Mixed-Use Zoning in Areas with L:Lght
Commercial Development Potential

Form Worker Collective to Install Weatherization and Insulation
in Commnity and Seek Public Contracts for Im—Incozre
Energy Conservation Projects

Market Surplus Vegetables, Landscape and Omamental Plants

Distribute Annual Earnings to Participants or Re-Invest Eamings in
Continued Development
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Financial Profile;
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" PHASE I

REVENUE / EXCHANGE RESOURCES

Plant Nursery Sales ... . .. . ... .
Surplus Vegetables Sales (use to barter with regional farmers for
grains, fruits, nuts, or fibers)
Duplicate Tool Sales "
Garden Space Rentals
Tariff on Oollected Neighborhood Refuse
Collected Recycled Materials Sales

Artisan Center Sales

Tool Lending Fees fram Non~Residents
Worker Collective Earnings

Public Workshop Tuition from Non-Residents
Site Tours
Publications

EXPENSES

'~ Purchases of Tools :
Tools Storage Materials o
Repair Shop Materials
Books, Materials and Byuipment for Library
Workshop Instructional Materials '
Garden and Nursery Seeds and Seedlings
Cold Frames and Nursery Construction Materials
Building Weatherization and Insulation Materials
Adaptive-Use Materials for Residential Projects

-~ 2

PROFITS

Distribute Eamings to Participants According to Invested Labor,
Materials, and Capital
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PHASE I ~ LAND-USE SUMMARY

LOCAL DEVELOPMENT COMPONENTS

Net Development Area

Net Building (land) Area
Residential Use Only
Residential/Cottage (Mixed-Use)
Commercial Use

- Management Use
* Work Areas
Accessory Buildings

Biological Production Area
Organic Gardens .
Composting/Recycling Area
Plant Nursery
Orchard
Grain Crops
Livestock

Vehicular Circulation

Net Undeveloped Area

GROSS URBAN BLOCK AREA =

LAND AREA ACRES X OF TOTAL

(sq. ft.)

36,325
15,200
8,025
4,200
5,100
2,400
1,400

28,325
13,875
7,200
2,500
1,800
1,750
1,200

9,500

82,666

156,816

LAND AREA
1.7 472

.83 232
.35
.18
.096
3117
.055
.032

.65 182
.32
.165
.057
.04
.04
.028

.218 6%

.1.90 53%

3.6 100%



PHASE I

- COOPERATIVE . ECONOMIC _DEVELOPMENT PHASE
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Urban Ecologlcal Development

PHISE II (PROCEDURAL OO OUTLINE) |
piversify and Expand Tool and Equipment Supply for Cooperative lending Library

Expand Intensive Agficultural Production Area in Central Development Space
~ Diversify Crops (Grains, Herbs, Fruits, and Vegetables)
Develop Terraced Gardens Sloping to Central Water Collection Canal

pevelop Garden (}mopy System for Extended Seasmnal Ebod Production
BExpand Plant Nursery Area

Expand Fruit and Nut Orchard Toward Perimeter of Site and Use Orchard as
: Landscape Infill

Move from Omamental to Edi.ble Landscaping Practices
Oonstruct Bee Hives for Plant Pollmat.xm

Construct Central Water Rn-Off and Drainage Canal with Underground Storage

in Reclaimed Street; Use Canal as an Axis for Planning Radiating
Terraced Garden Beds '

Install Waste Collection Cisterns to Store Solid and Liquid Wastes from Buildings

WORKSHOP: Passive Solar Retrofit i‘edunques
Passive Solar Greenhouse Systems and Management (construction
techniques, altemative material utilization, benching, beds,
heating and cooling systems, soil and soilless growing media,
soil sterilization, irrigation systems, and attached greenhouse
enerqgy interactians, fertilization, plant nutrients, carbm
dioxide requirements, light and temperature, insect husbandry,
disease control, handling, harvesting and marketing practices
Food Handling and Processing
Solar Food Drying and Cooking
Preservation and Canning Techniques
Freezing Techniques
Nutritional and Dietary Planning

Begin Recipe and Food Preparation Collective
Inplement Passive Solar Greenhouse Retrofit Program

WORKSHOP: Raising Small Livestock in Urban Eéology (chickens, rabbits, bees)
Coposting with Worm Cultures

Locate Urban Livestock Area for Natural Ventilation; Plant Arcmatic Landscape
to Buffer Odors
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Construct Phase I of Integrated Life-Support System - Construct Underground
Water Storage Tank to Form Foundation of Future Integrated
Life-Support hit and Pour Grade Slab; Construct Greenhouse,
Recycling Center, 2nimal Clinic, Methane Digesters, Chicken/

Rabbit Shelter, Oxidation/Algae Pand; Install Evaporative Cooling
System, Solar Water Distillation Unit, Hot Water System, Photovoltaic
Array, and Gas-Fired Generator for Electrical. Back-Up

Develop Health Center Laboratory for Local Soil, Plant, and Animal Testing
to Oontrol Pests, Disease, and Food Quality; Monitor and Manage
Ecological Balance of Water System, Methane Digester Tanks,
Oxidation Pond, Biological Filters, and Greenhouse Systems.

Provide Permanent Outdoor Multi-Purpose Area with Shading Devices for
Farmer's Market, Workshops, and Social Gatherings

Develop Site Entries as Directicnal and Placement Elements Using Landscape
Planting and Enclosures

Plan Pedestrian Pathways on-site with Vehicular Path for Electrically
Powered Cart for Evacuation of Waste Cistemns for Deposit
in Methane Digester
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5 COoperatlve Economic Development i
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PHASE I1 (PROCEDURAL OUTLINE)

Petition Municipal Government to Ease Restrictions on Greywater Use,
Mixed-Use Zaning, Urban Livestock, Vehicular Access, and
Parking Requirements

Inplement Solar Hot Water Retrofit Program

Expand Plant Nursery and Inte.ns1fy Production of Native Landscape and
Omamental Plants ('I‘re&s, Shrubs, and Flowers)

Expand and Diversify Agricultural Production Systems

Construct Nursery and Garden Canopy Systems for Seasonal Climatic
- Tempering Conducive to Plant Growth

Develop Salvage Yard and Construct Storage Area for Sale of Duplicate
: Tools and Household Appliances

Collectivize le:.ng Spaces in Upper Floors of Two-Story Homes. Provide
Room Rentals with Common Facilities

Introduce Cottage Industries into Homes in Mixed-Use Zones on Penmeter
of Site to Take advantage of Existing Neighborhood Cammercial
Pattemns - » 7

Develop Qooperative Cafe to Supplement Artisan Center Earmings

Adapt Spaces for Studios, Workshops and Gallery in Artisan Center

Purchase Equiprent and Supplia; for Artisan Center

Begm Arts and Crafts WOrkshops to Supplement Artisan Ea:cm.ngs and Provide
o Instnx:tlm on Indigenous Cultural Arts and Historical Crafts

Reclaim Seconda.ry Vehiw]ar Access Street for Central Development

Construct Public Transport Depot

Promote Historical and Site Tourism and Adapt Historical Home for Tourist
Center Office. Schedule Walking Tours of Site and Tram Tours of
Historical Neighborhood :

Construct Moveable Covenng to Shade Outdoor Workshop Area

Implement Public Workshop Program for local Self-Reliance, Self-Help Sk.llls,
Neighborhood Development. -

Oonvert Apartment Units to Professional Office Spaces

Inplement Passive Solar Greenhouse Retrofit Program to Reduce Fossil-Fuel
Consumption and Reduce Dependency on Public Utilities
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Convert Air Conditioning Systems to Evaporative Cooling Systems to Reduce
Electrical Consumption

Pramote Use Pattems to Take Advantage of Dayl:.ghtmg and Reduce Artificial
. Lighting Loads

Construct First Phase of Integrated Life-Support System:
Greenhouse, Recycling Center, Methane Digesters, Conposting
Bins, Algae/Oxidation Pand, Bee Hives, Rabb:.t/du.dcen Shelter,
Water Collection System, Solar Water Distillation Unit, Solar
Dehydration Units, Biological Water Filter, Animal Clinic,
Photowoltaic Array, and Solar Hot Water System.

Install Greywater and Solid Waste Cistems to Collect Building Wastes for
Methane Digester

Obtain Health Department Approval of Water, Waste, and Food Management
Systeams; Cbtain USDA Approval of Meat and Produce

Canstruct Experimental Laboratory.to Test: - Soil, Water, and Plant Qua.]_lty,
Growing Media, Nutritional Value of Foods, etc.

Raise and Sell Fryers (Chickens) at Four Mmths
Recycle Feathers and Rabbit Fur in Arts and Crafts Industry
Develop Farmer's Market to Sell Surplus Procduce and Materials

Adapt Building for Natural Health Care Center to Practice Preventative
Medicine, Supply Natural Medicinal Products, Plan Exercise
and Nutritional Programs, Provide Couseling Service, Manage
Group Insurance, and Manage Experimental Lab

Expand Functions of the Learning Center to Include Resource Management:
Plant, Small Livestock, Energy, Water, and Waste Management;
Develop Adaptive Technology for Life-Support System; Provide
Skill Development to Diversify Roles of Collective Workers;

Manage Labor Exchange Program; and Develop Cooperative Policy
Through Democratic Processes.

Consolidate Individual Automobiles into Cooperauve Fleet and Sell Unneeded
. Autos

Move Toward Cooperative Corporation Ownership of Land and Material Resources

Work Toward Local Financial and Ienaing Institution Policy Reform to
Encourage Cooperative Investments

Purchase Group Auto, Life, and Health Insurance
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Enact Policy to Allocate Earnings of Cooperative Corporation According to
Capital, Material, and Labor Shares.

Pramote Outside Capital Investments in Local Business and Industry as
Required .

Outline Labor and Capital Share Pohc.ms for the Developnent of LaborrManagd
Collective Businesses and Ind\.stry

Pramote Regicnal Trade and Exchange

Selectively Use Fossil-Fuel Products in Adaptive Technological Roles -
(PVC, Polyethylene, Nylon, Tools, Packaging, Synthetic Fabrics, etc.)

Develop Pblicy Outlining Rslati.a'x-ship Between Cooperative Corporation
and Worker Oollectives
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Financial Profile

PHASE II
REVENUE / EXCHANGE RESOURCES

Plant Nursery Sales

Oollected Recycled Materials Sales -

Artisan Center Sales (artwork, historical crafts, local products such
as soap, dry food mixes, carmed goods, honey llen
and meats) ! » Pollen,

Tool lending Fees fram Nan-Residents

Worker Collective Eamings fram Cottage and Light Industry

Public Workshop Tuition from Non-Residents

Site and Historical Neighborhood Tours

Publications

Research Grants

Intermship Tuition

Agricultural Produce

Farmer's Market Sales-(salvage goods; clothing, appliances, autos)

Professional Office Rentals

Roam and Board Fees

Off-Site Individual Earnings

Corporate Investment Retums

Labor Exchange e

EXPENSES

Fossil-Fuel Products (plastics, nylon, etc.)

Building Materials, Equipment Rental, Hardware for Greenhouses,
Shelter, Water and Waste Management Systems, Recycling Center
Artisan Center, Garden Canopy System, Tourist and Financial Oéntet
Adaptive-Use Projects, Health Care Center, Learning Center,
Laboratory, and Terraced Gardens

Advertising

Marketing

Management Cansultants

Livestock

Lab Bquipment

Cooperative Auto Fleet -

Solar Hot Water Retrofit Program

Workshop Materials

PROFITS

Corporate Profits Will be Distributed to Resident and Non-Resident
Capital, Labor, and Material Investors.-

Worker Collective Profits Will be Distributed to Resident and Non-Resi
Members According to Labor-Management Policies. Deferred AnnuilQn mt
May be Applied to the Purchase of Capital Shares in Cooperative Corporation
Nen-menbers Will Work Under Fixed-Incame Contracts in Worker Collectiwves.
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PHASE II - LAND-USE SUMMARY
LOCAL DEVELOPMENT COMPONENTS

Net Development Area

Net Building Area
Residential Use Only
Residential/Cottage (Mixed-Use)
Commercial Use
Management Use
Work Areas (Non-industrial)
Office/Business Area
Industrial Work Area
Service Area

Biological Production Area
Organic Gardens
Composting Area
Plant Nursery
Orchard
Grain Crops
Livestock Barnyard & Housing
Greenhouse
Oxidation Pond

Technoleogical Production Area
Water Collection, Filtration, & Storage

Transportation Aréa
Vehicular Circulation
Pedestrian Circulation

Net Undeveloped Area

GROSS URBAN BLOCK AREA

LAND AREA
(sq..ft.)

125,850

42,375
8,450
8,025
4,200
3,000
3,800
6,450
3,800

"4,650

68,925
21,000
1,200
9,350
23,900
6,250
3,200
2,000
2,025

3,550
3,550

11,000

5,000
6,000

38,094

163,944*

ACRES

2.89

«973
<194
.184
.096
.069
.087
«148
.087
.107

1.58.
482
.028
<215
«549
«143
.073
.046
.046

.081
.081

«253
<115
.138

874

3.76

X OF TOTAL
LAND AREA

76.8%
262

422

2.2%

6.72

23.27

100.0%Z

*Gross Urban Block Area increases from phase I due to the reclamation of

some perimeter land area for local development
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INTRODUCTION

The Urban Eco-operative System (UES) was canceived as a means to establish
local self-reliance through human participation in self-provisianing processes.
An essential component of the Urban Eco—operative System is a renewable
resource supply and reclamation system developed to sustain urban ecology

at the local level. Urban, rural, and adaptive teclnologies are utilized

to supply renewable resources, recycle wastes, and reclaim water and material
resources. The "appropriateness”of specific technological camponents of

the renewable resource supply and reclamation system is determined by the
scale of the development project, the degree of self-reliance desired, and
econcmic feasibility. Though same technologies may satisfy these criteria,
ancther important consideration is their adaptability to an integrated

energy system where multiple technologies function as subsystems to each other.

The following analysis was conducted as a hypothetical re-development plan

for an existing urban square block in the West University Historical District
in Tucson, Arizona. The re—development plan is intended to be incremental
where econamic and ecological development occurs in three main phases of
growth. The first phase concentrates on the establishment of urban ecology,
the second phase introduces cooperative econamics, and the third phase ..
integrates urban ecology and cooperative economics as the Urban Eco-operative
System. illustrated by Figure 1 below (also refer to Figures 1-5, Appendix A).

The site chosen for the analysis is located in a semi-arid regim where water .-
consumption currently exceeds the recharge rate of the underground aquifer
by twenty-five to fifty percent. Agricultural production in the area
cansumes nearly 70% of the annual water budget. Food expenditures accounted
for 30% of the estimated annual family consumption budget for 1980. Hame .
utility costs accounted for 4.4% of 1980 family consumption costs. With
housing costs increasingly demanding more of the family's annual budget,

32% of camsumption costs in 1980, the Urban Eco-operative System was
designed to supply local food and energy self-reliance. By developing

an integrated self-provisioning system utilizing renewable resources,
appropriate reclamation technologies, intensive organic gardening techniques,
urban livestock production, and indigenous human labor, local cooperative
production can significantly reduce family expenditures for food and energy.
Operating expenses for housing are reduced by applying energy technology to
collect available salar energy to supply hame thermal and power needs.
Cooking fuel can be supplied by producing methane fram recycled kitchen and
human wastes.

The renewable resource supply and reclamation system is the material, energy, and
technological support system of local urban ecology. It cmsists of six major
production subsystems: Architecture, Urban Agriculture, Urban Livestock,
Aquaculture, Water Supply, and Recycling. Each cooperatively managed subsystem
supplies a porticn of individual, family, and collective housing, food, energy,
and water needs, contributing to local self-reliance. ' (see Figure 2)

The following energy analysis will demonstrate the productive capability of
each subsystem of the renewable resource supply and reclamation system
in the establishment of local self-reliance. Natural and material resocurce

inputs and subsequent production outputs will be quantified for each subsystem.
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FIGURE 1: THE URBAN ECO-OPERATIVE SYSTEM — AN ILLUSTRATIVE DEVELOPMENT PLAN

. The_agricultural production subsystem as shown above radiates fram the central
garden area toward the perimeter of the site when it becames an edible landscape
of fruit orchards, vines, and shrubbery. The livestock production subsystem
is located in the upper right corner:of the plan surrounding the ocddation pond

as a camponent of the integrated life-support system. The aquacultural production

area is noted aboye, the salvage yard is a campanent of the recycling subsystem,
and the circular forms indicate components of the water subsystem, storage tanks.
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Hich density residential areas will be a twenty-first century reality for
Tucson, Arizona if population growth continues to fulfill expectations. By

the year 2000, the 1980 populaticn of the area is expected to at least double.
Realizing that urban sprawl is a remedial, -intensive respanse to urban
growth,  the-illustrative example of the- application of the Urban Eco—operat:.ve
System used in the following analysis will be evaluated according to its

abxlitytosustamthcethelQSOpop\naumoffortypexsawmthegzvm
land area of 3.6 acres.

The energy analysis will demonstrate how 80 persans (hypothetically, twenty
families of four persons each) could be 100% energy self-reliant, 80.7% food
self-reliant, and 50% self-reliant in supplying water for local consurptian.

Per capita figures assume a population of 80 persons. Family budget figures
assume a family of four persans as defined by the U.S. Bureau of Labor Statistics
in developing naticnal family budget studies each year. Gross production

f:.gura assume econamic feasibility which will be demonstrated by an

econamic analysis separate from the following study (see "economic planning“,
under Part III above).
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ﬁiE ARCHITECTURAL SUBSYSTEM

@eUrmeoo—operaﬂveOmceptmwsardutect\neasmanalyticalmdw T
productive process inclusive of energy planning in building design.. Thei.. ; 3 .-

primary objectives of architectural production are to _Geliver eletgy.. 3 N -"-
conservation, accamodate functional needs, and o adapt ardutectural__.-. d
aes:Lgn to the local availability of natural and material’ mourca :
BY ccnductmg energy audits, analyzmg bund.mg and human use patta-ns P

and specifying appropriate thermal materials, the utilization of energy °

to accammodate human functions and environmentally condition hv.mg spaces = a
can be minimized. Energy planning may be “ah integral process wi T TEL e
architectural planning and building dalgn preceding construction, or - - - -
ocaur as a post-construction process in planning retrofit projects to . - - -
deliver energy-conserving buildings (i.e. housing). Residential energy . -
cmservation can significantly reduce or eliminate the need for munmg
non-renewable resources to provide thermal comfort and electnca.l power . __
in the hame. - 5= -

PLahe

Figure 3 outlines a residential energy plan for achieving lOOQJnsehold
energy self-reliance. According to naticnal averages, heating and cooling
loads account for 60% of residential energy consumption followed by 15% .

for heating water, 15% for refrigeration, cooking, and clothes drying, and

10% for lighting and appliance operation. (Source: Integral Urban House,
Olkowski, p.77) 2Adjusting the national averages to reflect the heating~ }
and ocooling requirements of an arid region where cooling degree-days
excede heating degree-days by 60%, heating loads account for 23% of the
annual energy budget and cooling loads account for 37% of the energy ° -f
budget for a family in Tucson. (Sources: U.S Weather Service information
and "Tucson Tomorrow,"1978 & 1980) i

[RUNTIX

In 1980, a prototypical family of four expended $770.00 for ‘utilities.-
(Source: 1980 Tucson Area Family of Four Budget Study, Kolbe) Att-he
rate of $.06/XWHR, this expenditure would be equivalent to 12,829 KWHR
of energy consumed in 1980. Figure 3 illustrates the energy savings
of various hame conservation measures which will be discussed below.
The percentages of energy savings shown in Figv.n'e 3 do not accrue linearly,
but incrementally as the hameowner applies various conservation measures

over time. Mmualheaungloadofloommtowhid\azaenergysmngs
for msulat.mn and 75% energy savings for a passive solar retrofit is applied
would yield a net enerqy savings of 81.25 XWHR ( 100KWHR X .25 X .75-~81 25 KWHR ).
The heat load would then be (100 - 81.25) 1875KNHR.

> - T e .

-

Enerqgy anservatim

Basedtpmmergyaxﬂltscmductedinﬂ\em weatherstri_mé
caulking, and insulation reduce heating and cooling loads by at
25%. 1In a poorly sealed house, infiltration losses alane can acoount for

10 to 20% of the heating and cooling loads. (Source: Energy Conservation
for the Hame, Reagan, 1975) .
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Passive Solar Retrofit Project

An appropriately designed passive solar greenhouse, sunspace, or other
solar collection system could provide 75% of the hame's heating load and
at least 25% of the ocooling load. - (Source: Passive Solar Handbook,
Mazria, 1978) .

Pquipment Maintenance

The proper maintenance of heating and cooling equipment can reduce hame
energy consunption by 10%. Operational efficiencies and life expectancy
can be improved and extended through appropriate care for heating and
cooling systems. ILubricating bearings of fan motors, tightening fan belts,
replacing air filters, inspections and cleaning are all energy conserving
measures which will help to reduce hamne energy consumption and decrease
family energy expenditures. (Source: Energy Oonservation for the Home,
Reagan, 1975) :

Improved Fireplace Efficiency

According to "Inproving Fireplace Efficiency”, a Westem Regicnal Agricultural
Engineering Publication, selecting and using appropriate heat reclamation
fireplace accessories can materially increase the heating efficiency of a
fireplace - oconceivably bringing it up to 20-25% efficiency. Cleaning flues,
well designed dampers, using outside air for conbustion, glass enclosures

and heat exchangers are among the many recammendations discussed for achieving
a higher fireplace efficiency. In houses not equipped with an operable
fireplace, a properly selected wood stove can achieve similar energy savings
for hame heating.

In arid regions, wood is not always an abundant indigenous resource. - Experi-
mentation with converting tumbleweeds into cambustable fuel logs is currently
being conducted at the Bio-energy Research Facility in Tucson. Woodlot
management programs around the country are demonstrating the benefit of
collectivized production of wood as a competitive hame heating fuel. In

arid regions where natural irrigation occurs along washes and riverbeds,

urban forestry management could provide a low-cost wood fuel source while
similtaneously providing natural shading from the hot desert sun.

‘Shading Devices and Ventilation

10% of seasonal cooling loads- could be conserved by using adjustable shading
devices such as venetian blinds to emit or reject solar energy and light as
required. Selectively planted deciduous vegetation can achieve the same end

by shading the hame in the summer and allowing solar energy to penetrate windows of
the hame in the winter. By installing ventilatiaon hardware in the home

(i.e. in the attic) to exhaust warm air, an additional 10% of the hame cooling
lodd . would be saved. This savings could also be achieved by natural passive
means by providing apertures oriented to take advantage of natural cool breezes.
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Solar Hot Water Systems

Installing active solar hot water systems on hames can easily conserve

75% of the natural gas or electricity used to heat domestic -water. Workshops

for constructing and installing solar damestic hot water systems to supply
75-100% of family hot water needs are being conducted by Pima Commmity :
Oollege in Tucson. Implementing a neighborhood program to install.solar hot
water systems an-a large scale would reduce initial capital costs and reduce - —
the.payback period to the families. -

Lighting and Appliance Operation . .. .. - e

By oollectivizing household electric appliances which are normally duplicated
in each hame and retaining anly personal-use applicances (such as clocks,
hair dryers, shavers, hane camputers, radios and stereos), an estimated

36% of energy required to power hame appliances could be conserved.

(Source: "Tips for Energy Savers", DOE, 1978) Appliances such as blenders,
coffee makers, trash compactors, irons, vacumum cleaners, and sewing machines

could be collectivized into an appliance library and borrowed periodically
by households. . '

Cooking, Refrigeration, & Clothes Drying

The processes of cooking, refrigeration, and clothes drying could became
camunal functions. Eliminating the need for household duplicity of ranges,
refrigerators, freezers, clothes dryers, washing machines, and dishwashers,
major electric appliances could be housed in cammon kitchens and launmdry
facilities. Family budgets would no longer require expenditures for .. : .-
operating major electric appliances in the hame. This fimctional adaptation
would save nearly 15% of the 1980 household energy budget.

Photovoltaics

By .implementing the conservation measures listed above, the family would

save the equivalent of 9211 KWHR, 72% of the 1980 family expenditure for
utilities. 100% of the remaining 1980 hame energy budget, less than 4000 KWHR,
could be supplied by 500 square feet of flat-plate photovoltaic collectors
producing 2 watts per square foot. (Source: Integral Urban House, Olkowski,
p. 60) The cost of the photovoltaic system would be nearly $10,000 in 1980.

If annual interest rates remain at or near 15% and electric utility costs
increase at an annual rate of 20%, 80% of the cost for the photovoltaic .
system could be recovered in twenty years. Over the next twenty years, ---
research and development of photovoltaic tecdmology could significantly
decrease market costs, improve efficiency (using concentrators), and produce
integrated energy systems which simultaneously generate electricity, hot water,
and usable heat for the hame. _

Summary

Functional adaptations, energy conservation, passive solar HVAC retrofit

- projects, active solar hot water systems, and photovoltaic power generation
contribute to the development of total (100%):household energy self-reliance. . .

If favorable technological and market developments occur in the next twenty years,

the Urban Eco-operative System could conceivably became a net energy production

system instead of a minimum energy consumption system.
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'DIE WATER SUBSYSTEM

Yol s - . * .

'I‘he major carpmmts of the water subsystan (see ng\me 4) ‘are an mxdergmmd
" “compartmented_reservoir; agrlculblral irrigation, a water rm-off canal, and -
a biological filter:: _.'mxrmgh waterccnservatlm pract:xces, “the daily per-<-.-- - ° ~
capita consumption- of water 1s &st.:mated-to be S0 gallmns, -less -than -half of —- - .
the U.S. per capita daily-consumption rate.- Damestic water .consumption would .
require 4000 gallons per day. 800 gallons of damestic water consumption
would flow into the oxidation pcnd each day .as wastewater. The remainder,
3200 gallons pe.r day is rec:la.uned as greywater for crop ‘irrigation. -
Agncultural productlcn reqm.res 6960 gallcns of water per day to pmw.de
44,550 sg. ft. of crop area with %" of water. Irrigation water_ is applied -
at a rate of 5-6 gom or .0125"/hr. over a twenty-hour period.--The soil. -
has the capacity to store 80% of the water applied over the b:mty—l'mr
period, 10% would be lost by evaporation, and 10% vould be reclaimed in the

run-off canal. The run-off. canal—:sﬂemgned to collect surface run-off fram._ . ..

rainfall over a 33,000 sq. ft. area. Annual rainfall collection could be as
high as 247,500 gallcns which ave.rags to 678 gallans per day of water supplied
on-site. w:.th a maximm capacity of 45,000 gallons, the canal could easily
manage a cne-inch rainfall producing 22,500 gallans of collectable water.
Reclaimed water will be filtered at a masidimum rate of 11,250 gpd through a

grass and soil fllta' bed before rechargmg the \mderground water supply.

S e e Ao T e A e t-—" TRens- Bl

To produce 8% feed slurrles to tbe methane dlgwters, 168 gallcns of water

is required per day. -208 gpd of supernatant fraom digester tanks cambines.... ...
with 800 gpd of darestic wastewater as-feed -for algae growth-in the oxidation .
pond.  Of the 1008 gpd of -effluent released from-the-oxidation pond,-504-gpd - -
is necessary for irrigating the 3200 sq. ft. of collective greenhouses at a

rate of .84 gom. The efficiency of the greenhouse irrigation system will be
nearly 100% with an application rate of .025"/hr over a ten-hour period, or

k" of water per day. ( Source: Sprinkler Imgatl.m in Anzma, Q:operatlve
Extension, thlversz.ty .of Arizona, 1968) - . - oo

With 504 gpd of effluent ﬂow fraom the oxidation pond, 3200 gpd of damestic
greywater, 696 gpd reclaimable from irrigation run-off (10%), and an average
of 678 gpd collected from the 11" of average annual rainfall, agricultural
production requires 1882 gpd of water .from \n'ndergromd storage (ml.m:l.clpal
water supply). 73% of the 5960 gpd required for crop irrigation is provided
by reclaimed water sources on-site. -100% of greenhouse irrigation is provided
by recycled water.— = Cambined, all agricultural irrigation is 75% sustained by
reclaimed water sources from. ]ocal energy prodwtlm prooessa:. (see Tables -
1 and 2 below)

. - R - “ TTAT - . T T e

a . - - o - - e cei =

it - —

. Damestic quu:.remts - ' . 4000 gpd

" Methane mgester lhqm.rarmts 168 gpd
Field Crop Irrigation 6960 gpd
Greenhouse Irrigation 504 gpd
TOTAL DATLY WATER USAGE- oo+ o ealr - 11622 GALLONS PER DAY. ..

TAELE 1: DATLY WATER CONSUMPTION FOR LOCAL PRODUCTION
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Field Crop Irrigation

Darestic Greywater 3200 gpd

Irrigation Return Flow (10%) 696 gpd
Oxidation Pond Effluent 504 gpd

Average Daily Rainfall Surface Run-off 678 gpd
Greenhouse Irrigation |
Oxidation Pond Effluent ' 504 gpd

TOTAL RECLAIMED WATER USAGE 5582 GALLONS PER DAY

TABIE 2¢{ DAILY RECIAIMED WATER UTILIZATION FOR AGRICULTURAL PRODUCTION

- The water subsystem of the Urban Eco-operative System reverses the current
trend of 3-4 times more water consumed by agricultural produéticn than by
mmicipal consumptiaon in the Tucson Area. Twice as much water must be supplied
by mmicipal water for damestic use than for agricultural use, even though
agriculture production supplies over 80% of local food needs. Small-scale
agricultural development allows for the containment, re-collection, and
- recycling of the desert's most limited natural resource, water, reducing

the need for exhausting the underground aquifer from large-scale cash cropping
in open fields. Water conservation for damestic and agricultural consumption
can be appropriately managed in decentralized, small-scale production.
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. COMPARTMENTED - FESERVOIR 6050 gpd MNICTPAL T |-
- SUBTERRAEM WATER STORNGE - WOER SUPTLY .
| .. - rROM
I 4%80 cu. ft. = 1.0 acre-ft. = 327,600 gal. UNTERGFOWND  AQUIFER
| - -
|
|
I 1882 ged 4000 gpd 168 grd .
BIOLOGICAL FILTER AGRICULTURAL DOMESTIC METWANE
: IRRIGATION COSUMPTIN DIGESTERS
GUSS & SOIL BED _ , oot
CAPACTTY = 11,250 gpd LAND AREA = 44,550 ft- 50 gpd per capita
1374 ga|. 1374 g 1882 gea 3200 gpa 800 gpd 208 grd (e to 1iquid contant
1
1
WATER RN-OFF ORGANIC GARCENS
COLLECTIGN CARAL FRIT OROARS eI
COPNTTY = 45,000 gal, GAIN  CROPS - |, S04 g (ALGAE PROOLCTION)
1 137 gut 1392 gt 504 gpd - we
FETURN ]
£96 o .. MATER FLOW
q (o) GREDsOUSE
. IRRIGATION ;
P AFeA = 3,200 fe2 -7
678 ond 1 696 o '
m:\mm SN;:! EVAFORATION LOSS .
FLOW = 22,500 a1 FIGSE 4: Urban Eco-operat
Cnsumption and Production
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AGRICULTURAL PRODUCTION SUBSYSTEM

Vegetable Production

Figure 5 an the follow:ng page qtmtiﬁa the annual product.tcn of
vegetable crops using Chinese and French intensive organic gardening
techniques on 8000 sq. ft. of soil. With a growing seasmn of 250 days
and an average yield of 4 lbs. per day per 100 sq. ft. of production
area, 40 tons of vegetables could be harvested annually. Per capita
cansunption of vegetables could increase 325% over the current average
U. S. per capita consumption rate relative to pounds consumed.annually.
150,000 calories would be available per capita per year from vege-
table crops produced in the fields neglecting greenhouse productim.

At an average market value of $.43/1b., an mdnn.dual s vegetable supply
is worth about $430 per year. The annual cash value of vegetable =
production would be over $34,000. Theoretically, if production occuxrs .
over the entire.year, the cash value of the annual harvest exceeds
$50,000. (Source: Adapted fram Integral Urban House, Table 3.5, p. 59)

Fruit Production

With 6400 sqg. ft. of intensive organic fruit cultivation and 23,900 sq. ft.
of orchards used as landscaping infill, 7.6 tons of fruit is harvested
annually. (see Fiqure 5) The oconsumption of 189 1lbs. of fruit per capita
exceeds the average U. S. consumption rate per capita by 25%.. The fruit
crop's cash value at an average of $.35/1b. is $5302.50. . .

eg fruit and vegetable production utilizes nearly 1 acre of land,
1386 ft¢ of orgam.c fertilizers per year, 6960 gallons of water per day,
and 2.08 x 101 BTUs of solar energy per year. At a conversion ratio of
about 1000:1, solar energy calories are converted into 15 million calories
of fruits and vegetables per year.

G.rain Production

If veqetable crop producum occurs during only 68% of the year (250 growing
days), winter grain crops such as barley, oats, and winter wheat could be
cultivated. With approximately 6250 sq. ft. of continuous grain production
area pllB 21,000 sg. ft. of vegetable field winter cropping, nealy 1 ton

of gra.ms couldbeproducedfor livestock feed. vaegetablecropswe_re
grown in collective greenhouses, the annual grain crop yield would double

to 2 tons of wheat, ocats, barley, corn and alfalfa. (Source: Small-scale
Grain Raising, logsdon)
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an-site water| mnicipal

reclamation supply

v -
- N 4. e .
WATER . " LAND AREA FERTILIZER SOLAR BERCY
6960 gpd 1.02 acres 1386 £2? / yr. 95.8 millon BTUS /day
1,740,000 qallons / yr. 44,550 sq. fr. 1.155° new soil / yr. 3.5 X 1030 pTus 7 yr.

1

M| 2N

total calories

470,500 qgal/yr
1,269,500 gal/yr

agricultural production

‘2509rud.ngdcya

VEGETABLE PRODUCTION
8000 g, ft.

40 tons / yr.
80,000 1bs. / yr.

1000 lbs. par capita

12 million

tpul calories

.qta-li.nqi area

FROT PRODUCTION p PROCUCTION
30,300 8q. ft. 40,500 5. ft.

growing uu(\d.rm:r)
- GRAIN

7.6 tons / yr.
15,200 1bs. / yr.

1

18.57 Dushels wheat
11.63 bushels barley
16.33 bushels osts

1.1 tons / yx.
€6.53 bushels / yr.

189 1lbs. per capita

3.04 million

$.2¢" Jivestock diet

150,000

calories per capita

14.0% per capita diet

37,800
calories per capita

3.5V per capita diet

FIGHFE 5: AGRIQLTURAL PRODUCTION SUBSYSTEM

3,513,600
total calories
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AQUACULTURAL PRODUCTION SUBSYSTEM

Nearly 1.5 tons of seafood including fish, prawns and clams could be
produced annually by two self-contained, self-sustauung bio~aquacultural
systems. ‘(see Figure 6) Each production unit contains fish culture tanks
with prawns and water hyacinths, biological filters with clam cultures,
hydroponic vegetables, earthworm cultures for feed, and breeding tanks.
(rAdapted from Energy Primer, R. Merrill & T. Gage, 1978) __

Nearly D%ofpercapltadailypmteinrequlretmtscanbemetbyalgae 4
production fram the axidation pond (for location, see Figure l). Algae is
cultivated by releasing digested wastes (supernatant) into the pond each day
fram the methane digester tanks. 2nnual production is about 1000 lbs<

15.5 grams of algae per day per capitd is harvested from the pond and dried.
SOgmsofspmzlmacmtainsabwtwgrausofpmtemw}udizseqmvalmt
to 40% of daily protein requirements. The daily yield per capita is

therefore equivalent to about 12% of daily protein requirements., (see I:‘.Lgure 6)
(Source: Biological Paths to Sel.f-Rehanoe, Anderson, 1979)

With an effective land area eqmvaleu: to 9600 sg. ft., using cmtmwus
cropping techniques, hydropcm.c or soil-based vegetable production could
exceed 70 tons per year in collective greenhouses. All vegetable crops
grown in organic plots on 8000 sq. ft. of land area during the 250 day
grwmgseasmcouldbegrmnmgreexﬂn:sesmmly 3200 sg. ft. by
cultlvatmg plants year-around. All greenhouse irrigation, %" per day,

is supplied by 50% of daily oxidation pond effluent production or 504 gpd.
The central agricultural production area could be reclaimed for small-scale
grain production, cammmal activity space, a central orchard, or a small
woodlot. (see Figure 6 for a diagram of greenhouse producticn)
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FEED SOURCE
DOMESTIC GREYWXTER

.| DIGESTER SUPERNATANT

| »00 gma 208ged |

aquacultural
production

greenhouse
production

oxidation pond
production

total calories | 2.9 million

36,000
calories per capita

3.4% per oapita diet

70.08 tons / yr.
140,160 1bs. / yr.

80 persons

1250 1bs. per capita

40,1768 livestock feed

total calories |21 million

) 187,500
calories per capita

17.5% per capita diet

irrigation field irrigation
——
S04 gpd S04 gpd

1000 lbs. / yr.

80 persons

12.5 lbs. per capita

total calories | 3402 grams € protein
42.5
grams protein / capita

12.4% per capita protein requirement

FIGFE 61 AQUACILTURAL PRODUCTION SUBSYSTEM WITH GREDWOUSE AND COXIDATION POND PROCUCTION
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LIVESTOCK PRODUCTION SUBSYSTEM

Chickens / Meat Production

Americans annually consume 39 1lbs. of chicken per capita. By selecting
chickens bred specifically far brooding (i.e. Cornish and Cornish Crosses)
local meat production approaches 1440 1bs. per year or 18 1lbs. per capita.
Fryers slaughtered after 3-4 months growth yield 3-4 lbs.of meat each.
At this yield rate, the -ocollective flock of fryers would nurber about

90 birds continuwously with 30 birds being slaughtered each mnth. 1% 1bs.
of hame-grown organic chicken meat would be available for consumptian per
ronth-per capita. Feathers and fat wastes fram slaughtering can be used
in local artisan industries. Manure production fram the flock would be
recycled into campost for garden fertilizer. Annual meat production from
chickens would have a value of nearly $3000. (see Figure7)- SR

Chickens / Egg Production

Breeds such as Bantams and Leghorns have high egg production yields. With
80 quality layers, 16,000 eggs could be produced each year or 200 eggs per
capita. To achieve high egg production, a hen will consume nearly 89 1bs.
of feed per year. The annual market value of locally produced eggs exceeds
$1250. (Source: The Hamesteader's Handbook to Raising Small Livestock,
Belanger, 1974)

Rabbits

Exceptionally high meat yields are cbtainable from raising rabbits. Each

doe produces 10 times her weight in meat each year. A doe is capable of
producing 30 four pound fryers annually. With a collective stock of 50 does,
6000 lbs. (3 tons) of high-protein meat is annually harvested with a market
value of nearly $12,000. Per capita consumption is 75 lbs. per year.

A ten pound doe requires 6 oz. of grain per day or 1.6 oz. of green feed
or root crops. Surplus vegetable and grain crops (Jerusalem artichokes,
comfrey, and alfalfa) will supply an adequate diet for the rabbit herd.

New Zealand White and Californian breeds are among the most popular

meat producers. Their fur and pelts can be utilized in local artisan
industries. (Source: The Hamesteader's Handbook to Raising Small Livestock,
Belanger, 1974) '

Goats

A quality milking goat produces 1500 lbs (750 quarts) of milk per year.
Milk is generally produced only ten months of the year. With a herd

of ten does, nearly 2000 gallons (15,000 lbs.) are yielded annually. Per
capita consumption is near 187.5 lbs. each year, providing 225,000 calories
to each person's diet. The market value of goat's milk is over $10,000
per year or $125 per capita.

Each doe consumes about 2 1bs. of feed per day, 7300 lbs. per year for a herd
of ten. An additional benefit of raising goats for the organic gardener
(beyond the production of milk) is the production of manure. Six tons of
manure are produced each year for every 1000 lbs of goats with an annual
savings of over $1500 for fertilizer. (source: Belanger, 1974)



Bees

Seventy-five to one hundred pounds of honey may be produced by a single hive
in one year. Having eight hives, it is possible to yield 800 to 1000 pounds
of honey per year with a per capita yield of about 10 1lbs. annually.

The yearly harvest has a market value exceeding $1000.

Bees are an essentlal ccnpment of urban ecological production, pollinating

local orchards and crops for annual fruit and seed productian.

Beeswax

is also a valuable by-product for candlemaking and as sculpting material

for local craft production.

LIVESTOOX FEED LIVB'KD( FEED
8010 1bs. / yr. 7120 lbs. / yr
22.25) per bird 891 per bird
1 1
chickens chickens
360 fryers per year 80 layers
. 1
ANNUAL ANNUAL

MEAT PRODUCTION

4} per bird

| 1440 1bs. / yr.

16,000 eqqs / y;,

18 1bs. per capita |.

33.3 1bs. per capita
200 eggs per capita

total calories] 1.44 million total calaries| 2.67 million

18,000
calories per capita

33,300
calories per capita

1.7\ per capita diet

3.)0 per ospita diet

FIQRE 7: LIVESTOX PROCUCTION SUBSYSTEM

( Source: Belanger, 1974)

LIVESTOCX FEED LIVESTOCK FEED
19,584 ibs. / yr. 7300 1bs. / yr.
758 per doe 7309 per doe
Y
rabblits goats
50 does 10 milking does
ANUAL ARNUAL

MEAT PROOUCTION

" MILX  PROOUCTION

200 eg9gs per bird

1208 per doe 750 qts. per doe
187S gal. / yr.
6000 1bs. / yx 15,000 1bs. / yr.

75 1lbs. per capita

23.4 qal, per capita
187.5 lbs. per capita

total calories

6 million

tota) calories| 18 million

75,000
calories per capita

225,000
calories per capita

N per capita diet

210 per capita diet
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RECYCLING SUBSYSTEM

Fibers

By-products of livestock product:.m, rabbit fur and pelts, chicken
feaﬂxa:sandgoatha:rcanbeharv&stedforlocalcraftandartmsm
industries. Used clothing may be sold or exchanged locally for other
articles of clothing. Fibers can be used for woven materials and
artisan goods, re-amstnx:tedfo:rnewclotlung,andadapteﬂforoﬂxer
household or : collective uses. .

Used Materials

Building materials such as window casings, lumber, tile, hardware, equip-
ment and tools can be salvaged -fram-demolitian, hame. mprovanent, or .
adapt-use projects. Salvaged materials can be re-applied in adaptive roles.
Wood, metals, plastics, and paper are directly re-usable in new cmstruction
and adaptable to local production needs. Same materials may.be-cbllected
and exported to recycling centers for cash. As the cooperative moves toward
dollective ownership of autamcbiles, common laundry facilities, and cammon
kitchen facilities, surplus cars and appliances can be salvaged, sold, or
technologically adapted to perform different electrical and mechanical
functians.

Biomass Production -

Kitchen, human,- and household wastes are recycled to produce agricultural
fertilizers, feed slurries for algae growth, carbon dioxide for greenhouse
plant production, and methane for cooking fuel. Two methane digesters will
be used in bio-mass production (see Figure 8). This allows for continuwous
biogas supplies when one tank is being cleaned or repaired.

One digester tank will operate with green garbage as a raw material input,
the other will operate an human and paper wastes. Animal wastes will be
recycled into anaercbic campost bins.

Figure 8 illustrates the process of converting raw material wastes into
gases, sludge for fertilizers, and supernatant for algae production using
anaercbic digestion. One tank operates at 95°F, retaining wastes for 50
daysw:.madmenncaloxygmdenand (COD) of 51960parts per million, and
a carbon/nitrogen (CN) ratio of 30:1 . The tank is supplied daily with
160 1bs. of green garbage produced on-site at a rate of 2 lbs per capita
per day (half the natianal average waste production due to conservation
consciomess). The raw waste is mixed with 12 1lbs. of sawdust and 370.5 1bs.
of water (44.6 gallons) to produce an 8% feed slurty. The daily yield
from this digester tank will be 90.5 cu. ft. of methane for cooking fuel,
45.25 cu. ft. of carbon dioxide for greenhouse production, 41.9 1lbs. of -
sludge for agricultural fertilizer, and 62.6 gallons of supernatant for
algae growth in the oxidation pond.
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The second digester tank will daily convert 1022 lbs. of water, 100 lbs.

of human urine, 53 lbs. of hunan feces, 80 lbs. of newspaper, and 10 1bs.

of sawdust into 242.4 cu. ft. of methane, 121.2 cu. ft. of carban dioxide,
98.5 lbs. of sludge, and 146 gallons of supernatant. The digestion time

will be 50 days- at a temperature of 95%F. The sawdust and newspaper are
.used to balance the C/N ratio to 30:1 (both have high carbon to nitrogen
ratios). The 0OD is 60,000 parts per million. (Source: Other Hames & Garbage)

The daily fuel supply fram the two digester tanks is 333 cu. ft. of
methane. The collective kitchen will require about 500 cu. ft. of
cocking fuels per day. If water hyacinths were harvested and digested.
fram aquacultural production, an additional 241 cu. ft. of fuel could be
supplied daily raising fuel output to 574 cu. ft. of methane per day.

Compost. Production
'Household and garden refuse, and animal wastes are the raw material inputs

for anaercbic camposting. The annual production of wastes is shown in
Table 3 below. : .

SOURCE . ' , OUTPUT (taons/year)

I-iousehold and garden refuse’ 5.46
Rabbits (4.2 tons/1000%#) - 3.36
Chickens (4.5 tons/1000#) _ 5.76
Goats (6 tons/1000§) 4.8
Total " ' o 19.38

TABLE 3: ANNUAL WASTE PRODUCTION BY SOURCE

Finished capost and digested sludge can supply a total of 53.78 tons of
organic fertilizers each year. 2.4 lbs of fertilizer. will be available
for each square fgort of agricultural production area. 2About 1.2 inches of
new organic material is supplied for the 1.2 acre crop area. Approximately
1/5 of the nutrients in livestock feed are returned in man . Plants

use only one half of the manure nutrients applied to soils each year.

(see Figure 9 ; Source: The Homesteader's Handbook to Raising Small
Livestock, Belanger, 1974) .
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FIGURE 8 : Bicmass

GRIN GARBAGE WATER . 98.41 HUMAN URINE NATER
24 per capita / day 370.5 1bs. / day $2.5¢ HUMAN FECES 1021.5 1bs./day
160 1bs. / day 44.6 gpd 123 opd
‘ .

SAOUST S\ FEED SURRY 8% FEED SLURRY 10¢
129 / day 542.5 1bs, / day 1262.5 lbs. / day ao.;::
00 = 51960 ppm DIGESTER TANK DIGESTER TANK 0 = 60000 ppm
RETENTION = 50 da 3 3 FETENTION = S0

C/N RATIO = 30 : 41752:&:. capacity 97%23.5 capacity _ CN RATIO = 30 dnlrs
TEMPERATURE = 95°F gallans -5 gallons TEMPERATURE = 95°F
METHANE FLEL SUPPLY METHNE
90.5 £t3 / day 33 £3 / aay 242.5 3 / axy
\:

CAREON DIOCIDE

GREENHOUSE  PRODUCTION

CAREON  DIOXITE

Production

45.25 ft3 / day 166.45 ££3 / day 121.2 £t3 / day
irrigation | 504 gpd
SUPERNATANT - QXIDATION POND SUPERNATANT
62.6 gpd 208.25 gpd 145.65 gpd
SLUDGE FERTILIZER SLUDGE
41.9 § / day > 140.4¢/day 98.5 § / day

25.6 tons/yr.
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KITOUN & GARDEN

| a8) GOAT MANURE
FEFWSE RABBIT MANURE 3 QIIOEN MANURE ‘
l3.36 tons/yr. T os.% ta\s/yﬂ
wet weight ¢ § vet weight

5.46 tons/yr. 0.8 tons /.
wet weight compost production "_—ut welght

RN MATERIAL

19.38 tons/yr. .

414.6 1bs. & nitrogen

" METHANE DIGESTER ' !
25.6 COMPOST VOLME ;
SUDGE  PROOLCTION [goe 1386 Cu. fr.Ar.

organic garden area ¢ 14,400 sq. ft.

SOIL FERTILIZER
1.155 in./ft. garden

FIQURE 9: COMPOST PRODUCTION FOR SOIL FERTILIZER
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SUMMARY

Energy Self-Reliance

By ocollectivizing major appliances into common kitchen and laundry
facilities, and oollectivizing appliances which are periodically used into
lending libraries, 2389 equivalent kilowatt-hours of 1980 residential
energy consumption can be saved. Weatherizing and insulating hames
conserves 1925 KWHR. Proper maintenance of heating and cooling -

systems, shading, ventilating, and passive retrofits together save

an additional 4897 KWHR of 1980 residential energy consumption.

The equivalent of 173 KWHR are conserved by producing methane for cocking
fuel. All total, the 1980 residential energy consumption (equivalent

to 12829 KWHR) could be reduced by 73% through the implementation of
energy conservation outlined by the Urban Eco—operative System.

The remainder of 1980 energy consumption (3455 equivalent KWHR)

is provided by the installation of 500 sq. ft. of flat-plate
photovoltaic collectors producing 2 watts per sq. ft. The annual
production output of the photovoltaic system is 4000 KWHR &ampleting

the 100% energy self-reliance scenario of the Urban Eco-operative System.
See Table 4 for a sumary of energy supply processes contributing to
energy independence. (Source: Integral Urban House, Olkowski, Table 3.6,
p. 60)

ENERGY LELIVERY PROCESS . BQUIV. 1980 ENERGY CONSERVED
Functional Adaptation 2389 KWHR

Energy Conservation 1925 KWHR

Power Supply . 4000 KWHR

HVAC Supply (includes solar hot water) - - 4897 KWHR -

Fuel Supply 173 KWHR

Total Energy Supply 13384 KWHR

Total BEquivalent 1980 Energy Consumption 12829 KWHR

Energy Self-Reliance in Relation to 104%
1980 Consumption

TARLE 4: ENERGY [ELIVERY PROCESSES IN [DEVELOPING ILOCAL SELF-RELIANCE

Water Self-Reliance

Water consumption for irrigation of gardens, orchards, and greenhouses
requires 7464 gallons per day. Methane digesters consume 168 gallons
per day while damestic consumption is 4000 gpd (50 gpd per capita).
Reclaimed water accounts for 6590 gallans consumed each day by 1life-
supporting processes leaving a daily deficit of 6050 gallons which

is supplied by mmnicipal sources to refill underground reservolirs.’

The total daily consumption of water for all the processes on site
providing 100% energy and over 80% food self-reliance. for 80 persons

is 25% less than the water consumed on the natimmal average by 80 persons

to supply domestic water needs alone.
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Onl 27% of the of the water required to irrigate the 44,550 sq. ft. of
agr{cultural land area is provided by m:nlclpal sources dlrectly. '.Ihe
larger portion of irrigation water, 73%, is provided by water L
reclaimed from other sources of productlcrn and consumption on-site. _
When greenhouse production is included in total agricultural productian,
reclaimed water provides 75% of irrigation requirements. (§ee Table S
"below) . Reclaimed water provides 52% of overall water requirements

to sustain local life-support processes. (see Table 6 below) -

IRRIGATION SOURCE "SUPPLY (gpd) % OF TOTAL
. Damestic Greywater 3200 43
" Municipal Water - 1882 : 25
Oxidation Pond Effluent loo8 13.5
Surface Rm-Off (rain) - 678 - 9
Return Water Flow ‘ - 696 9.5
Total Agricultural Irrigation 7464 100.0 -

TABLE 5: SOURCES OF TOTAL AGRICULTURAL IRRIGATION REQUIREMENTS

WATER SUPPLY SOURCE - SUPPLY (gpd) % OF TOTAL
Mmnicipal Water (pumped) 6050 v 48
Reclaimed Water 6590 . - 52

Domestic Greywater ‘ 3200 25.2
Damestic Wastewater (sewage) - 800 6.3
Methane Digester Supernatant : 208 1.6
Oxidation Pond Effluent - - 1008 - 8.0
Return Water Flow : 696 - 5.5
Surface Run-Off (rain) o 678 5.4
Total Water Consumption - 12640 - 100.0

TABLE 6: SOURCES OF TOTAL WATER OONSUMPTION

Food Self-Reliance

Organic fertilizers and livestock feeds are locally produced by composting,
digested sludge, grain crops,forage crops, and root crops. The food supply
Processes of the Urban Eco-operative yield 80.7% of the national average
per capita cmsmptlm of food calories. (see Table 7 below) :

More than two times the amount of food (by weight) consumed on a national

per capita average would be available for local per capita consumption.
Individuals in the Urban-Eco-operative oconsure four times as many vegetables
and twenty-five percent more fruit than the national average. They would

€at 44% less meat, 34% less dairy products 54% less fats, and 93% 1ess sugars:
ang ncn-alcohohc bcverages '
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Food to be locally produced is free of: pesticides, artificial preservatives,
artificial flavormg and coloring, stabilizers, and other synthetic additives.
Assuming grams and cereals will remain staples providing’ nearly 20% of
dietary requirements, without .the land area to produce them locally. in® sufflc.xaqt
quantity, they will remain food commodities purchased in the market.

The energy diet of local individuals will typically consist of 31.5% vegetablesg
3.5% fruits, 19.3% grains and cereals, 15.2% meats, 21% dairy products, 9.3%
fats, and .2% sugars campared to national averages of 3%, 2%, 18%, 25%, 32%,
19%, and 2% respectively. Calories obtained fram vegetables will rise 700%,
while calories from meat, dairy products, and sugars decrease on an average

of 73%. (Source: Integral Urban House, Olkowski, 1979)

The upper limit of local food self-reliance is achieved at 80.7% since ™

grain and cereal crops can not be produced on the land area available

for hunan consumption needs.—- The Urban Eco-operative menber's diet

contains 7.2% less calories and twice thé food by weiglit in comparison to

national per capita averages. All food locally produced would be organically

grown in the natural balance of an urban ecolog:.cal system supported by a

renewable ecmcmy of mchgamus mwmes -
. . . T =

-~ -

TABLE 7: URBAN EQO-OPERATIVE SYSTEM ANNUAL PER CAPITA FOOD CONSUMPTION

ten diet
FOOD CATEGORY lbs/yr %diet calories/yr %energy diet nat%ggl average

Vegetables 2250 76.2 337,470 31.5 3

Fruit 189 - 6.4 - 37,800 3.5 2

Meat & Eqggs 162 5.5 162,300 - 15.2 25

Dairy Products 187.5 6.4 : 225,000 . 21.0 2 -

Fats* 25 .8 100,000 9.3 19 )
Sugar 10 .3 1,750 .2 2

Subtotals 2824 95.6 864,320 - 80.7 82

Grain & cereals** 129 4.4 206,400 19.3 18

Totals 2953 100.0° 1,070,720 ' 100.0 "~ °100 -

Estimation of available fats produced on site mclurhng orchard production of nuts.
The production of grain requires more land area than is available an-site.

Grains and cereals will be purchased from regional fammers directly or from the
marketplace. Grain and cereal consumption is assumed to be the same for a

member of the Urban Eco-operative System as for the average American based upon
per capita consumption figures.
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