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Spatial, temperal, and macro-ezenomic cspects of transport-utility
networks for resource develepment and
snvircnmental enhancesment *

I, Spatial Aspects

A. Importance
Cost of variocus space-networks as preportion of total costs.

Space-networks the cirvculatory systems of society, means of mutual
access, basic to an open society, with subdivision of lend into medium and
small ownerships. Commen carrier principle; public interest. Alternative
of monopely control; or internalizotion of externclities by giant landowmers.

B, Paztial analysis of space-networks,

Sizing of network lines at each point in space. Econocmies of
scale: decreasing comts of volume, increcsing costs of traverse. Zonal
imputotion of costs by division of graond sysen inte. subsystens.

Terminating networks: length of lines,
Location of storage in nsetworks.

Optimal finance. User chorges and flat charges. vazying with location,
in context of long xun descreasing costs to volume, increasing costs to dis-
tance, complicated by iacreasing costs o volume in congested center; and
short run incraasing costs to undersized eor obsolete plant coupled with long
run decreasing costs to replocement pilant, Y

Relationas of rent-becring ond deficit-maoking subsystoms of grand system,
Are they divisible? Should one caxry the other?

Layou ¢ ¢ networks to minimize costs. Trunits and branches ond geonetry.
C. Coordinatiem of space-networks and use of served land.

Optinal land-use intensity in temms of space-network length and
congestion., Lond-use as the third dimension of the space-network (vexrtical
trangportation). Effect on lend-use intensity of effluent and other user-
charges to abate congestion of space-networks. Does the market achieve
optimel lLond-use intensity?

Pollution as a form of congestilon; congestion os the essence of increcs-
ing costs. :

Cther network-related factoxs in finding optimal intensity. Minimizing
populated spoace whose environment requirves eripancensnt, ®.g. by dzainage,
flood control; maximizing opportunitiss ad whdwizing costs of collecting and

# Henceforth "“space-networks,” for bravity.



recycling wastes; minimizing efflusnt wastes by exploiting economies of
scals; minimizing net negative spillovers from the tromsportatiom process;
maximizing access to extra-urban open space for waste disposal, input
supplies, recreation, and interurben travel.

Spatial specialigation in envirenmental enhancement, Improving dense
areas by sacrificing light ones.

Optimizing social controls over space use,
Use of land value increments to meet deficits of morginal cost pricing.

D. General equilibrium of cities and other communities under space-
networks.

Relation of space-network economies and optimal scale of cities.

Spatial aspect of pecuniary spillovers. Achievement of “total community®
via mutual accessibility, allowing vertical integration of cconomic processes
%o occur in the market place, cbviating giant firms ond owners as well as
conscicus governmental direction of maony matters other than gpace-networks.
Environment for small business, democratic society.

E. Network financing and distributive equity.
F, Institutional aspects of network control,

Possibilities of cartelistic valorization of land by limiting
service czeas. Alternating cycles of containment and expansion.

Decentralist biases and their motivess price discrimination in favor
of the more elastic peripheral demand; preclusive capture of developing
territory--impezrialist analogue; income tax motive--sarly deductions, deferxed
liabhilities; zate base maintenance; etec.

Trunks and feeders and local micro-networks--the problem of imbalance.
Institutions for integrating.

Controlling spillovers by control ef space.

II. Temporal Aspects
A, Importance

Capital costs for space-networks are an unusually high proportien
of total costs; and the capital is above average in longevity. Preduction of
land substitutes is often involved--cuts and £ills, e.g.--with some of the
character of lond, like Wicksell’s "rent-goods.” Payout is slow; especially
when extensiens are developmental, or prometional, checd of demcnd; and the
served land fills in slowly. .




B, Partial acnalysis of space-networks.

Selecting optimal date of initiating network. Freguently supersedes
prior set of individualized private service units, congested and in increasing
costs, How select optimal date of supersession of increasing cost plant by
decreasing-cost plant?

Optimal longevity of plant. Trade-off between capital cost and operating
cost.

Optimal sizing of plant under conditions of long run decreasing costs to
volume, rising demand, progressive obsolescence, and uncertainty.

Replacement policy wnder decreasing costs, and spatial differentiatiocn of
subsystems, replaceable separately.

Optimal pricing policy over life of plants, from opening period of excess
capacity to terminal years of short run increasing costs (ox at least higher
marginal costs than at first. It is possible and even likely we will find it
is never economical to defer replacement long enough te enter stage of inereas-
ing short run costs.)

Peak-load pricing-diurnal end seasonal,

Relation of remt-bearing years (if any) to deficit years--mhould one
carzy the othex?

C. Synchronization of naetwork development and complementary intensifi-
cation of private land. :

Waste of unsynchronized investment--prolonged deferral of income from
sunk copital; failure to achieve synergistic benefits of 'total community."

Use of network financing mechanism os community synchronizers land taxes.
Synchzronizing complementary parts of networks: trunks ond branches. Can
higher levels of government, financing trzunks, bring preasure on lowsr levels

to supply feeders and micro networks?

Synchronizing replacements: <trunks, branches, private land, Ralation of
optimal lives of subsystems--do some parts dominate the whole?

D. Bias toward hyper longevity of capital.

Low intensity of private land leads to longer network lines, invest-
ments of above-average durability (same as capital-intensity). = -

Wzong replacement policy defers remewal of cbsolete and congested
faeilities,

Low density of private land, fewer customers per mile, adds to cost per
customer and mokes replacement too costly.

Income tax policy.




a4-

Regulatory policy.

Hotive to e¢agp ture tezritory--preclusive and therefore premature
investments.

Logzrolling, and political extensions to submarginal territory.

Others--there are many.

III. Case studies

A, Water Supply in California (see attached prospectus en Irrigation
Districts; and addzess given at Penn State).

B, Pollution Abatement (joint, with Kneese-Bower).

IV. Macro-economic Aspects

Role of capital longevity (end zeplcacement) in macro-economies. Real
aggregote demand o direct function of rzeplacement frequency of real capital.
Bohm~-Bawerk model updated by Brems and Dorfman. Further integration with
macro cash-flow analyses, showing ths depsndence of real inceme on rxeplace-
ment frequency of capital.

Staggering wodels showing the identity of capital longevity and copital
intensity. Anclogy between concepts of replacement, and recyecling salvaged
materials. '

Role of land values in determining longevity of buildings--a vital
motter overlooked by Bohm-Bawerk, Brems, and Dorfman, and only lightly
touched by Wicksell. Precise definitions of land-use “intensity,” and factor
proportions, in wespect to durability of capital on land.

Institutional bicses holding land-use intensity below its optimum level.

Inflation of capital requived by space-natwerks resulting frem above:
longer lines, slower replacement. Inflation of aggregate capital requirements
of economy, by making overall production more copital intensive, Slowdown of
aggregate replacement frequency of nation’s capital. Reduced: zeal demand for
labor, Over-lead thrown on fiscal-menetary policy to sustain full employment,
resulting in inflation, gold ocutflew, ond related crises, "

Probable net effects of pellutien-ahatement measures on factox propor-
tions, thence on real aggregate demand. Desirable medification of otherwise
optimal abatement measures to coordinate with national macro-econcmic goals.

Need for uacro-econcnic anclysis to forecast intezest rates which in
¢urn are central to all copitel budgeting.




Increcsing returns to caopital in the aggregate, dus to complementation
of space-networks and private land they open for improvement. [ Curzent
capital shoxrtage as the evidence of such increasing returns. | Needed
moaification of macro models now guiding policy ond forecasting.

Public works' investment is a classic macro-economic tool, But it has
not been closely analyzed. In particular, the decline in real reinvesiment
as a result of freezing capital in concrete for low returns and late recovery
needs close examination.

Policy recommendations to eliminate intertempozal bias in favor of leng
lived investments, both private and public: to speed weplacement (but not
factitiously, as by breaking windows or designing for obsolescence) in order

to promote employment without overloading monetary tools and forcing infla-
tion,

7/68 MASON GAFFNEY
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December 19, 1969

Dr. Arthur Okun
| The Brookings Institution
| 1775 Massachusetts Avenue, N.W.
| Washington, D.C. 20036

Dear Art:

Dave Martin tells me that my work is closer to yours than
the “new Malthusianism” phrase¢ suggests. He says that you have felt
concerned that macro policy must trade off inflation and unemployment,
and have taken the lead in looking to micro policies to resolve the M

| dilemma. That is the line I am trying to develop. The approach that
strikes me as promising is to speed up the payout from investments.
r
|

The enclosed brief passages from testimony on another topic
telegraphy the model I hope to develop. It is a revival of Wicksell
on replacement, Dorfman on bath tubs, and Brems, if you will--but brought
down to earth.

When I have a model ready I would value your criticism; and I
would be interested anytime in your attitude toward the general idea that
speeding replacement and turnover is an essential macro reform. Hope
you stick around.

Sincerely,

MGHIG : VLM:



