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THE OCEAN AND OUR ECONOMY

GIULIO PONTECORVO

INTRODUCTION

The question addressed in this paper is, is it possible to
measure the contribution of the oceans to the economy of the
United States?

To make a measurement of this kind we must first revise our
way of thinking about ocean problems. We must move the focus
of our attention from the value of the contribution made by
particuiar or partial activities in the oceans, e.g� the role
of a port authority, the development of a new coastal resort,
the investment in offshore oil recovery, the expansion of a
fishery, etc., to look at the value of ocean activity in the
aggregate, as a tota'Iity of a'l1 the things that take place
in, on and at the edge of the sea.

To make these measurements of the value of ocean activity
meaningful  consistent! fn a scientific sense, they must be
linked directly to the other existing measures of aggregate
economic activity, specifically the national income account-
ing system. The national income accounting system measuresI
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the gross value of a11 current output  G.N.P.! in the United
States ~ 1 t is necessary to 1 ink the value of ocean output to
the national income accounts for otherwise the measurements made
of ocean output will be inconsistent. The nature of the inconsis-
tencies that arise in looking only at partial analyses of ocean
activity wii 1 be spelled out later but for the moment let us just
emphasize the need to be consistent; to see that the value of the
contribution of al1 the e'laments in the ocean sector plus the
value of the elements in all other sectors of the economy
correctly add up to the total value of our aggregate value of
output and income not some sum which is either more or less than
Gross National Product.

The purpose of addressing this measurement question is to improve
the management of ocean space and resources. Extended national
jurisdiction and the creation of economic zones forces the United
States and many other countries into difficult choices involving
the allocation of ocean resources at both the national and
international levels. in genera 1, as technological change,
increasing world income and population put more pressure on the
output from, and the space of, the seas, it becomes vital to
upgrade the quality of both public and private decisions con-
cerning activities in, on and under the oceans.

"To manage the world's oceans efficientty we
need much more information than we now have

The need for accurate scientific and eco-
nornic information is hard to overemphasize."2

Without systematic information on the income that flows from the
wealth in the wor'id's oceans, individual nations, especially
those with complex economies like the United States, cannot
develop coherent ocean policies.

it is not the lack of policies that is the
issue; rather, the problem is the lack of a compre-
hensive approach to setting ocean policies."3

Furthermore, without coherent ocean policies, and without know-
ledge of the size and character of the income that flows from
marine resources, the nations of the world wii 1 continue to

Richard N. Cooper, "An Economist's View of the Oceans," a
paper prepared for the Conference on Conflict and Order in
Ocean Relations, Airlie House, October 22-24, 1974.

Comments by the Secretary of Commerce on the "Fifth Annual
Report" of the National Advisory Committee on Oceans and
Atmosphere, September 22, 1976, p. 4.



compound thei r d i f f i cul t ies i n reaching agreement. The various
issues before the United Nations Conference on the Law of the
Sea, particularly the problems surrounding deep sea mining,
illustrate this need.

In this paper we will first briefly examine the historical
developments that have led to the increased value of ocean
resources. We wii I then review the basic eiements in the
national accounting system. From that point we will articulate
the methodology we wii 1 follow in creating an ocean sector out
of the national accounting system. We will then proceed to
define what we mean by an "ocean sector." Finally, we review
our research findings, sumnarize the implications of this
approach and, to the extent possible, remark on the progress
made in determining the value of the ocean sector since this
paper was written in June.

HISTORY AND BACKGROUND

The basic determinants of the technology utilized in exploiting
ocean resources are not materially different from what they are
on land. There are, however, substantive reasons for a
separate analysis of what may be broadly described as the
"economics of the oceans."

Historically, only a small proportion of man's economic and
political world has been concerned with the management of ocean
spaces and resources. Until recently, under an open ocean
system with military controi of the sea lanes in the hands of
the Europeans and North Americans, the seas were not an area
in which public policy had to make hard choices. When utili-
zation and allocation were discussed at all, it was in terms
of dividing up abundant resources into spheres of influence,
However, abundance of ocean resources has given way to scarcity,
and scarcity and the threat of it have been responsible for the
growth of our attention to the seas. The need for a systematic
approach to ocean policy has become compelling.

The first resource in which scarcity became apparent was fish.
At one time the supply of fish was considered infinitely
elastic relative to the demands placed on stocks. Today,
increases in demand have made the supply functions for almost
all species of fish inelastic. There is strong evidence of
over-fishing throughout the worId and only a smail likelihood
of a significant expansion in the catch from ocean fisheries
in the future.4

4The two possibilities for increases in catch involve a! moving
to lower trophic levels and b! aquaculture. Both of these
activities are capital intensive and require substantive
management capability.



Whi le the quantity of available 1 iving resources has become a
problem, so has the amount of surface space in certain parts
of the ocean. Today, the number of vessels using the Engl ish
Channel has given that waterway the look of a major truck
route, and for the first time, important harbors are being
forced to instal I traff ic contro'I systems analogous to those
found at major airports. Moreover, congestion is also a danger
for recreational boaters in many areas.

Even if resources for each marine activity were more plentiful
or carefully regulated, problems f rom overlapping demand would
remain. For example, in Kuwait ballast discharge from tankers
loading at oil terminals is polluting the Persian Gulf's once
flawless waters, threatening the shrimp industry, beaches and
water supply,

When we consider the trade-offs between fishing, recreational
activity, petroleum recovery, waste disposal and transportation,
it is clear that knowledge of the economic value of the alter-
native. usages is central to coastal zone management. Under
200-mile j uri sd ict ion, we must decide between i ncreas i ng our
capital investment in fisheries  to catch fish now taken by
foreign fleets! or sharing our catch with other nations and
perhaps selecting an appropriate charge for the use of our
resources . To do so, we need narc information on the va 1 ue
of alternatives than we currently possess.

We are ill prepared to meet this
challenge ... because the marine programs and
objectives of the numerous Federal agencies
involved are sometimes in conf'lict and some-
times vague, and because effective mechanisms
do not exist either to develop an overall
national marine strategy or to assure satis-
factory agency performance and coordination
in its execution."~

THE NATIONAL ACCOUNTING SySTEM

The initial goal in the development of national income
accounting was to measure whether or not a nation  in the
first instance 17th century England! was growing richer or
poorer. That initial goal still underl les our interest in
the measurement of our material well-being. Over the inter-
vening two and a half centuries pursuit of that goal has led

5 .
Sixth Annual Report of the National Advisory Committee on

Oceans and the Atmosphere, June 30, 1977, p. vii.



us to the development of our complex system of national income
accounts.

This system of accounts was refined into essentially the present
form in the 1930s. At that time, the need for these accounts was
to pravide a precise definition of the ecanomic variables and
sectors of the economy  consumption, investment, savings income,
households, business, etc.! Defined in this way, these accounts
provided the empirical content for the analytical systems which
were devised to stabiIize the econamy in the periad of the Great
Depression. The proximate purpose of the national accounting
system was therefore to assist in the analysis and salution of
the national problems of unemployment, business cycles and law
levels of economic growth. It is useful to note that originally
the focus of the accounting system was on national problems and
that local or regional prob'Iems were subsumed as part of a
national average,

Today we still have to consider the problems of the 1930s. We
are still concerned about unemployment, inflation and business
cycles. However, the impact of those issues has been somewhat
reduced and we have expanded our economic concerns to include
a new set of difficulties. These new difficulties center
around the questions of differential rates of regional growth
 the Northeast campared to the so-caIied Sunbelt!, the relative
impact of federal tax and income transfer policies on cities,
states, and regions and a number of particular economic problem
areas where there is a specif ic need for a coherent national
policy. Two obvious illustrations of the need for specific
national economic policies are in food and agriculture and, of
course, oceans.

We can now refine our original question; can we measure the
value of the oceans in the United States economy to ask more
precisely if it is poss i b I e to create an ocean sector wi thi n the
framework af the national accounting system?

OUTLINE OF METHODOLOGy

Our basic hy othesis is that the present s stem of national
incame accounting as presented by the Department of Commerce
cIeariy contains within it a place or an ocean sector. On one
level the development of the ocean sector should be seen as an
important and necessary step towards filling out the matrix of
economic accounts which constitute the economy. While the ocean
sector concept represents an advanced notion of an holistic
system, it also entirely accords with the tradition of national
accounting. Moreover, the new sector account is to be formulated
and detailed in a manner completely consistent with the existing
system of accounts.



Forrnal ly, we may def ine our process of ocean sector creation as
a two-diroensional s atiai and roduct reorganization of the
macroeconomic s stem as defined by current national incoroe
cco ng t gy. The accounts for the ocean sector must

be created within certain consistency conditions.

Table 1 shows this n x 2 dimensional breakdown of the national
income accounts. Consistency within the accounting system is
maintained from a production standpoint with the system sub-
divided into two spatial sectors  ocean and other than ocean!.
The traditional approach utilized in structuring the national
incoroe accounts has been to have spatial unity  the United
States! and, for purposes of analysis, division into production
sectors  business, households, government!, usually defined by
function and/or the Standard I ndustria 1 Classification system,
which identifies industries.

Our concern in this project is with the value of api  the value
of output in the ocean sector!. The conditions imposed by the
national income accounting system are as follows:

i! Each element must divide the accounting system into
mutually exclusive components.

ii! For each product sector  industry, etc.!, the sum total
for each product must equal the values in the spatial
subsector, i.e., a;0 = a;1 + a;2, i=i, ..., n.

iii! For each spatial sector the sum total in the ocean and
other than ocean sectors must equal the corresponding
values in each product sector, i,e,, apl = Kali and
ap2 = ~ai2.

iv! The sum total for the value of production in each spatial
sector must be equal the sum total of production measured
across the product sectors, i.e., Gross National Product
 GNP! . The latter must be invariant to an division or
creation or sectors within the accounting s stem.

i.e., GNP a = alp + a2p + ~ ~ + a p  product sectors!
n

GNP = a = ap + ap2  spatial sectors!pl

v! Final iy, there are two  column, row! consistency cond it ions
involved in establishing an ocean sector.

Theoretica I ly, these condi tions require that the spat ial
definition on which division of the accounting system rests
must be consistent across all productive sectors; i.e., whatever
geographic or accounting rules and conventions we use to divide
activities into an ocean and an other than ocean spatial sector



Table

Definition of an Ocean Sector Value Added in the U.S. Economy
in an n x 2 Dimensional  Product x Spatial! Sector System

This yields the following consistency conditions:
n

aOl Z a;i
i=l

n
a.2

i=i
2.

V
alO X a..Ij3. i l,...,n

2 n
a = Z a, ~ Z a. GNP

j=! i=iOi . i0
4.

where a, i=i,2,...,n; j=l,2 is the value added originating
lj

in the ith product sector and the jth spatial sector.



for one productive sector  say government! should be the same
for all productive sectors  fisheries, commerce and transport,
etc.! A violation of these consistency rules will reduce or
void the analytical basis of the spatial breakdown.

Table Il is based on the 65 product sectors used by the Bureau
of Economic Analysis  BEA! in determining the GNP  Table II! .
For our purposes it can be reduced to a simpler � x 2! table
as indicated in Table III.

As noted in Table II, it is conceptually useful to think about
the elements of all as consisting of two general kinds of
activity. Those resources,  living, energy and other mineral!
which are extracted from the ocean, and those activities which
require the use of ocean space,  commerce and transportation,
scientific research, military uses, conmercial construction
and government! .

To be consistent with current national income methodology, the
calculation of the value of element all in Table III requires
analysis of the following issues;

I! Determination of which of the 65 sectors  as listed in Table
Ii! utilized by the BEA in measuring GNP correspond to the
product sectors of Tables I and III whose output originates
from both ocean and non-ocean sources. This requires Identi-
ficationn of and definiticn of an ocean sector which obeys the
consistency rules.

2! Investigate the data sources and techniques employed by the
BEA in constructing the existing eight different GNP series
which they currently calculate for each of the 65 product
sectors.6 That is: we wish to discover how the BEA determines
the values of elements alO and a2O by each GNP method  parti-
cularlyy GNP determination by annual constant and current dollar
factor payment flows! for each product sector. Specia'I atten-
tion needs to be paid to the determination of output values For
those sectors summing to the va'Iue of element alO, the product
sectors whose activities span both the ocean and non-ocean
spatial sectors. Once this is done, we can then determine the
va'Iue of element all by modifying those techniques used by the
BEA in calculating the value of element alO. However, this
modification introduces and third and perhaps more arduous task.

6
These eight different series are calculated to arrive at one

total G.N.P. Each of these eight represents a different metho-
dology ~ However, the principal difference is in the utiliza-
tion of either expendi ture total or factor payment flow.  See
pp. 17-18 of this paper.!
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Table II

SIC Number

07-09

10

I I-12

13

14

17

20

372-379

44

46

481, 482

49

BEA Ma or Divisions

I. Resource Extraction

Agriculture, Forestry,
Fisheries  Division A!

Mining
 Division B!

II. S atial Activities

Construction
 Division C!

All Hanufacturing
 Division D!

Non-Durable Manu-
facturing  part of
Division D!

Durable Manufac-
turing  part of
Division D!

T rans por ta t i on
 part of Division E!

Communications
 part of Division E!

Electric, Gas and Sani-
tary Services  part of
Division E!

Sub Divisions

Agricultural Ser-
vices, Forestry,
Fisheries

Metal Hining

Coal Mining

Crude Petroleum
and Natural Gas

Nonmetallic Hineral
Hining

Construction

Food and Kindred
Products

Transportat ion
Equipment except
Hotor Vehicles

Water Transport

Pipelines  except
natural gas!

Telephone s
T'elegraph

Electric, Gas and
Sanitary Services



Table I i  con't.!

Wholesale and Retai l
Trade  Divisions F S G!

50

Retail Trade 51

Finance, insurance and
Real Estate
 Division H!

65-66

70

84, 89

Government and Government
Enterprises

12

Services
 Division i!

Wholesale Trade

Real Estate and
Combinations

Hotels and Lodging
Places

Amusement and Recrea-
tion Services 79

Educational Services 82

Miscellaneous Pro-
fessional Services

Federal General
Government

Federal Government
Enterprises

State and Local
General Governments

State and Local
Government Enter-
prises



Table I I I

Definition of an Ocean Sector Value Added
in a 2 x 2  Product and Spatial! Sector System"-

*There are 65 sectors real ized by the BEA in measuring GNP.
Of these 65, only 23 contain product accounted for in alp.
In generic terms under resources subject to extraction, we
find living resources, energy resources and mineral resources.
Under the spatial definition: commerce and transport, commer-
cial activity, construction and all government.



3! The Standard industrial Classification system partitions the
accounting system by class of output; it does not distinguish
the spatial origins of output. Consequently, all of the product
constituting element alO contain economic activities originating
in both the ocean and non-ocean sectors. At the present time
the most detailed breakdown of GNP currently available is for
each of the 65 spatially-undifferentiated product sectors of
Tab! e II. From this breakdown we have identified the output
total for 23 subdivisions which constitute the value of element
alO, i.e., the sum of product originating in both spatial
sectors. Therefore, the next task is to divide alO into the
value for elements all and a12 for each of the 23 product
sectors comprising element alO. This requires us to ascertain
for each of the 65 BEA roduct sectors which of the underi in
four-digit industries occurs in the ocean sector and which do
not. We note that even under this fine a gradation, many four-
digit industries will produce output in both spatial sectors.
Once this is done, we must determine what percentage of element
alp each industry accounts for in each product sectors Then it
is possible to aggregate these estimates across the 23 product
sectors in order to determine the value of element alO . To
summarize, in order to generate a consistent estimate of income
emanating from an ocean sector, we must:

a! identify an ocean sector. This has two uses, First, we
can determine which of the 65 BEA product sectors have activities
originating in both the ocean and non-ocean spatial sectors.
Second, we then determine what portion of each product sector's
output is due to the ocean sector.

b! Determine the techniques used by the BEA in constructing the
various GNP measures, for each unified product sector  elements
alO and a2O! .

c! Adapt such techniques to apply to the portions of the product
sectors whose output originate in the ocean sector. Once we
aggregate the ocean sector portion of each product sector, we
have determined element alO consistent with both national income
methodology and a rigorous definition of the ocean sector.

These consistency conditions  rules! represent a theoretical
goal that can only be approxi mated by the empi rica 1 work. The
consistency problem is, of course, one that affects the existing
national income accounts. Since it is essentrally an empirical
problem where the constraints at any point in ti me are cost and
data availability, it is reasonable to assume that the level of
inconsistency can be progressively reduced in an operational
system.

14



DEFINITION OF AN OCEAN SECTOR

The definition we choose for our ocean sector depends in part
upon the applications we intend to make from the measurement.
Given our desire to use the value of output in the ocean sector
as a measure in the analysis of the economic effects of various
policy options, we prefer a reasonably narrow conceptua1 view
of the ocean sector. Consequently, as a first approximation,
we can define an ocean sector as the element, all ~of the re-
duction vector containing those goods and services whose value
can be d < rect y i dent i i ed wi t ei ther an extractive or s at ia'I
use of the ocean wi t in a 20 -mi le zone surroundin the Uni ted
States.

I! Thi s defini tion wi I I al low us to measure the value of output
from the ocean zone. However, i t i s not as spatial iy compact
as, for example, the measurement of gross product originating
in a state or in an area north of the 42nd parallel. Indeed,
much value added from production for the U. S. economy which
is identified with the oceans takes place on land. Therefore,
the guidel ine we employ in considering what products fall within
the purview of the ocean sector as we have defined i t is does
the value added from the activity in question occur because the
U. S, as access to the 200-mile zone7 If the answer is yes,
then we include the value added from such activity in the ocean
sector, regardless of whether the activity takes place in the
economic zone or not. This guideline includes value added
emanating from commercial fisheries, offshore energy extraction,
and coastal passenger and cargo transport. The guideline also
includes such land-based activities as ocean recreational
services, marine scientific research, and beachfront construc-
tion since these activities utilize the 200-mlle economic zone
in some form.

2! We wish to limit the measurement to the value added of
primary output of the ocean sector. This limitation runs counter
to one possible line of argument that all economi c activities
owe their existence to the ocean sector through the inter-
dependence of the economic system, i.e., if we compared the
accounting measurement of the U. S. economy with and without
the ocean zone the totals for value added in such product
sectors as steel production, banking, and dairy farming would
be altered. In a general equilibrium context one might conclude
therefore that ail 65 product sectors should be included in our
ocean sector. However, in making this initial measurement of
an ocean sector, it is desirable for both theoretical and
empirical reason to keep the measurement relatively narrow.
As a second guideline, therefore, we define the ocean sector
to consist of those goods and services which d i rectl utilize
some characteristic of the 200-mile zone as an in ut in their
roduction unctions. Commercial fishing, beachfrant recreation,

15



ocean-waste disposal, and the U. 5. Navy use some aspect of the
ocean system in their production processes and are included,
whi le 1 i fe insurance, dairy farms, and steel manufacturers
clearly do not  although they may be dependent upon those who
do to purchase their output! and are, therefore, excluded.

A more complex case involves those manufacturing industries
which locate themselves near the coastl inc for transportation
efficiency or to uti 1 ize the 200-mile zone for internally dis-
pos ing of thermal, sol id and other eff'iuents as by-products of
the manufacturing process.

One possible interpretation of the two guidelines would suggest
the inclusion of the value added of these sectors in our ocean
sector since they also utilize a spatial characteristic of the
200-mile zone as an input in their production process. However,
we do not include such industries in our ocean sector since the
use of the zone is not necessary For the survival of the indus-
tries in question. Even if there was no access to the ocean
zone, these industries would remain in production by using
alternative non-ocean disposal technologies. On the other hand,
it is necessary to include the value added of those industries
 such as refuse barge operators! whose primary activity involves
the disposal of such waste within the zone, since these concerns
would cease operation were a policy change to forbid such
activities

3! The definition of the inner boundaries of the 200-mile
economic zone requires an arbitrary distinction. We propose
in this initial approach to the ocean sector to exclude all
economic activities utilizing inland rivers, lakes and seaways.
For example, commercial and recreational fishing, scientific
research, and water transport occuring in the Great Lakes or
Mississippi-Missouri river system are not a part of our ocean
sector.7

Food processing at sea and shipbuilding are two industries which
fit the above distinction for goods and services which directly
utilize ocean resources in production. We include both
industries in the ocean sector even though food processing at
sea does not directly utilize the ocean zone per se. The pro-
cessing which occurs at sea, and not on land, reflects an
important spatial characteristic of the ocean zone as an input
in production of processed fish, that is, the economics of
utilizing the capital embodied in the fishing vessel for

7A broader spatial definition could certainly include activities
wi thin such systems to form a "water sector'' rather than our
ocean sector with little or no additional informational costs.



processing as we' ll as catching fish. We also include recrea-
tional and commercial ocean-going shipbuilding within the ocean
sector even though the 200-mile zone does not serve as a direct
input into this industry  with the exception of those plants
engaged in such construction located on the waterf rant! . How-
ever, the existence of the zone is the sole raison d' etre for
this industry'

As noted, we wish to measure the value added generated from the
production of goods and services in the ocean sector. This
definition should also indicate the choice of methodology to be
used i n determi ni ng income generated from the ocean sector.
Specifically, it is best to utilize the factor payment flow
rather than the expenditure on final output approach for con-
structing GNP totals from the ocean sector.

The expenditure method calculates GNP by measuring the market
value of the final output of goods and services while the factor
payment flow method calculates the value added of all goods and
services produced by the economy. Those two approaches, of
course, produce equivalent estimates of GNP for the aggregated
spatial and product sectors of the accounting system. However,
they are not equivalent when determining income for an indivi-
dual product or spatial sector. For example, there is
substantial value added in steel production  factor payment
flow method!, but with the exception of inventory accumulation
 a form of investment! very little steel output is considered
as final production  expenditure method! ~ On the other hand,
the retail trade sector has a large figure for final output
 almost all consumption goods! with a relatively sroali portion
consisting of value added  mark-up! . Thus, we can see that. for
each methodology, the weights accorded each product sector vary
grea tl y.

This non-equivalence of method holds for our new spatial as
wel 1 as the more famii iar product sector parti tions. The value
accorded corrlrrercial fisheries' output by the expendi ture method
would be much larger than that by the factor payment flow method
since the former evaluates output at market prices. These
market prices include the value of intermediate inputs  gaso-
1 ine, netting, ice, etc.! which are produced outside of the 200-
mile economic zone. The cargo transport activities of the
ocean sector would receive little weight according to the
expenditure method since this activi ty is generally regarded
as an intermediate input; yet the factor payment flow method
would capture the substantial value added produced by this
activity. The two approaches are consi stent only in those
spatial or product sectors where al 1 the goods and services
involved do not use any intermediate inputs from outside the
sector in their production, and where they in turn do not serve
as intermediate inputs in any other production process outside

17



of the sector. Unfortunately, there are few product or spatial
sectors which contain economic activities whose production uses
input f]om within the sector and whose output remains within the
sector.

The non-equivalence of these two approaches at the sector level
requires us to decide which technique to use in measuring income
generated by the ocean sector. We choose the factor payment f'low
method. The expenditure method would tend to overstate the value
of certain ocean sector products  such as commercial fishing!
and undervalue i t for others  water transport! . Valuation at
market prices of ocean sector output may not reflect the true
measure of the activities' dependence on the ocean sectors The
techniques utilized and data available for measuring output by
the factor payment flow method are more amenable to modification
for use in measuring product sector output in a spatially defined
context.

SUMMARY

1! it is ossible to see the ocean sector as breaki n new round
in the accounts system. T e desirability o aggregation or
reasons of industry type, geographic region and so forth, have
'iong been apparent, Now, the growing interdependence of many
aspects of the physical world calls For the increased examination
in terms of so-called "natural" systems, as well as, for example,
in terms of purpose or geopolitical organization. The work done
on an ocean sector will be an enabling factor in creating sets
of accounts for other sectors which are not yet reported. The
utility of the national income accounting system may thereby be
increased, as the new measurements will be of value in resource
management. Furthermore, the creation of an ocean sector will
make possible theoretical model building which can examine the
relationships between the ocean sector and the rest of the
economy, and the relationships between subsectors within the
ocean sector.

2! Creation of this sector account may also lead to im rovements
in accounting or the public sector. For a variety of technical
and theoretical reasons, the public sector presents a number of
problems in national income accounting. It may be possible to
extend the techniques used in the current research to public
sector accounts in general and, thereby, provide a more accurate
representation of the value of the public sector in the American
economy. This is important when one notes the enormous growth

8
This in no way conflicts with the equivalency of the two

methods at the GNP level since by definition there is only one
sector -- the entire production vector.



of the publ ic sector since the system of national accounting was
first devised.

$! The research has shown clearly that possible chan es in income
accounting techniques are theoretically desirable. Whi'ie this is
true rom t e broad point of view o pu lic policy and systems
design, it is also true in more technical respects. For example,
definitional work on both market and non-market measurements of
output and the meaning of primary production indicates directions
of potential improvement.

4! ln terms of theoretical economics the study has brou ht to
attention articularly important questions about the ade uac
of market price as a measure o economic erformance. The
project as shown clearly the need or additional work in deter-
mining the appropriate prices to be used in the allocation of
resources in both the public and private sectors. Key issues
of economic externalities, public coiiliiodities, and the valuation
and allocation of coiiNiodi ties with incorrect or nonexistent
prices have already received substantial attention, particularly
in the analysis of fisheries. It is now apparent that this
applies to a substantial part of the ocean sector.
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PANEL I STS PRESENTATIONS

JAMES L, JOHNSTON

Professor Pontecorvo, as most of you know, is a distinguished
economist who has made many contributions to f inancial history
and the conrnon pool problem in f isheries. We see in the present
paper a broad expansion of his previous interests into an amb i-
tious project to incorporate an oceans sector into a Leontief-
style input-output structure of the national income accounts.
Clearly, thi s effort is in its preliminary stages judging from
the host of probi ems that Professor Pontecorvo himsel f identi f ies
in his paper. Al tering the standard Commerce Department's
industry structure to isolate the unique contributions that
oceans make to the economy of the United S tates is an extremely
difficult problem, Professor Pontecorvo has done us a great
service by thinking through in this initial stage some of the
problems and reporting them with candor.

My role today is to add to that list of problems and to urge
caution in proceeding toward an "efficiently managed ocean
sector. What concerns me is the possibility that an elaborate
model designed by the most highly motivated and competent
economist may, nonetheless, be tragically flawed and cause
serious injury to consumers and others who were to be the
principal beneficiaries.

IDENTIFICAT10N OF THE OCEAN SECTOR

The bulk of the paper we have heard today concentrates on sepa-
rating the ocean related activities from others, But it is
not clear how the attempt to discriminate between "wet" and
"dry" industries helps policy formation or promotes efficiency.
Consider two policies which could be evaluated by such a model.
One is a new tax just on petroleum recovered from the outer
continental shelf. Such a levy would clearly violate the
principle of tax neutrality, and no model is necessary to
establish this result as being inefficient. Similarly, a strin-
gent regulatory regime for ocean fisheries would create an
artificial stimulus for farm substitutes, and lake and river
fishing as well. It seems to this observer that policy issues
do not come neatly divided between ocean and land mass. Thus,
mounting a large effort to separate them in the national income
accounts may not have value in discriminating among policy
alternatives� . The fact that there has been little previously
expressed demand from outside the government-academic establish-
ment for such an exercise suggests that a more complete
rationale should be offered. Particularly, those ocean poficy
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questions on the horizon should be examined to see whether a
separation of ocean from non-ocean industries has value in
excess of the costs. Indeed, i t seems only fair that a model
that facilitates economic trade-offs should itsel f be subjected
to a cost-benefit evaluation.

THE NATURE OF THE MODEL

Since the model is in input-output form, it is useful to
identify those questions for which it is well and ill-suited to
address. Basi cally, the input-output model determines the levels
of production in each sector which are required to satisfy a
given level of final demand. All components of final demand
are considered to be data. Thus, for a given change in final1

demand for an industry's output, the model describes the direct
and indirect changes in the supplier industries. It is a
demand oriented model in the Keynesian tradition. As such it
neglects changes in aggregate supply where so many governmental
actions impinge. Remember, regulation, government research and
taxes on ocean related activities impact fi rst on costs and from
there are transmitted on to prices and output.

There are several strong assumptions implied in the input-output
formulation which deserve explicit comment.

Unchanged Relative Prices
One of the most serious problems with the input-output
model is that changes in relative prices play no role.
Consider a contraction in quantity demanded in the ocean
sector. In the input-output model there would be corres-
ponding contraction in the other sectors because the only
role played by the other industries is one of supply. By
contrast, a similar ocean sector output reduction would
in the standard general equilibrium model, yield an increase
In the output of the rest of the economy. This more
sensibie result is exactly the opposite from the outcome
produced by the input-output model.

Factors in Constant Proportion
Closely related to the rigidity in relative prices is the
problem that factors of production are fixed in constant
proportions in the input-output model. A change in one
industry's output always produces the corresponding
contraction in the use of the factors of production in
the same proportion as their use in the original equi-
librium. Further, not all factors have identically the
same proportiona'I alternative uses . Thus, lt is highly
artificial to presume that the factors of production

I WI 1 I iam H. Niernyk, The Elements of Input-Out ut Anal sis  New
York: Random House, 19 5, page 1 7.
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would change in exactly the same percentage terms.

Cross ElasticityZero

With respect to consumption of fina I products, the i nput-
output formulation presumes complete independence. Reduced
output in one industry has no effect on the demand for
substitute goods. That is, the cross elasticities are
zero. It should go without saying that such an assumption
seriously strains credulity. All goods are at least
partial substitutes in consumption, and to presume that
demand for them does not increase when the output of one
industry declines is tantamount to presuming that somehow
resources disappear into a deep hole.

Old Technology
To compound the inflexibility described abave is the fact
that the basic structural relationships are old. The most
recent input-output tableaus which, oF course, lack identi-
fication of ocean resources, are more than ten years old.
There are data available from the 1972 Census of Manufac-
tures which might be the basis for the exercise envisioned
by Professor Pontecorvo. But these data omit some important
sectors wh ich are required for completeness and even this
more recent information predates the 1973 to 1974 oil boy-
cott. Clearly, the structure of the U. ST economy has
changed remarkably due to the four-fold increase in
petroleum prices, and there is every reason to expect
those changes to be especially Fe1t in the ocean sectors

Leontief himself warns about extrapolating too far in time.

"Comparing the structure of an economic system
i n two stages of its historical development,
sufFiciently removed from each other, one might
easily find them as unlike as a butterfly and
a caterpi liar."

No Externaliiies

A particularly difficult problem for any economic model is
the appropriate handling of externalities. Effects which
spill over from other economic activities and goods which
are jointly produced or consumed co11ectively are quite
common. In the ocean sector they appear in the conan
pool problem of fisheries and petroleum recovery, scien"
tific research, technological development and, of course,
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envi ronmental protection. One might even argue that most
of the difficult problems in the oceans to which economics
might contribute solutions are in this category. But, how
could they possibly be solved by a macroeconomi c model that
ignores external ities.

Absence of Transactions Costs
An al I i ed problem has to do wi th transactions costs. The
typical macro model, and the input-output formuiation is
no exception, ignores costs of information, contracting,
enforcement and protection of property rights. Incor-
porating these elements into economic analysis makes the
resul ts more robust in the sense that the analys is better
predicts real world events.

But this is seldom done. Instead, the so-cal led "pure and
perfect competition" model with zero transactions costs is
invoked to show that the world is inefficient. As a part
of such an exercise, a host of policy prescriptions are
offered as a way to improve the state of the world,
defined as those changes which will make the world more
like the model. But "pure and perfect competition" is a
simplification, for many purposes an oversimplification,
to avoid the complications of transactions costs. !n many
instances the "pure and perfect competition" model is quite
satisfactory, like zero friction models in engineering.
However, a campaign to make an economic system conform to
an economic model is topsy-turvy. It would be like
setting out to lubricate the wor'Id so that it would more
closely resemble the frictionless mode'Is of engineers .
Clear!y, economists have a lot to learn from the good
sense displayed by engineers in absenting themselves from
such campaigns.

SUMMARY

The input-output type model proposed by Professor Pontecorvo
may be useful when fully developed for discriminating among some
important policy alternatives. The model's designer has pointed
to some difficult problems in its construction, mainly in
consistently identifying an oceans sector. His candor is in
the highest tradition of good scholarship.

This commentator has raised some additional problems. The
first is about the applicability of the model to what would
seem to be the bulk important policy questions which now
appear to be on the horizon. Hopeful ly, a more careful inven-
tory of potential policy questions will be conducted and
compared with the features of the input-output model, to see
if it can identify productive ocean policies.

23



The second problem has to do wi th the very subtle but nonethe'less
important assumptions embedded in the input-output technique.
This kind of model is often used in tracing the interrelated
changes in supplier industries given an exogenous change in the
demand for the output of one industry. However, among other
assumptions, the input"output formulation assumes:

I! no changes in relative prices,

2! factors of production are used in constant proportions,

3! all other goods demonstrate zero cross elasticity,

4! the technology underlying the model structure is of necessity
from the previous decade,

5! no allowance For externalities is included, and

6! all transactions costs are presumed to be zero.

What concerns me is that with the press of too many problems
facing policy-makers, they will grasp for an incomplete model
and use its results to justify greater intervention into the
ocean sectors The increased presence of decision-makers who
do not stand the financial consequences of their actions will
serve to distort the allocation of resources. This will do more
than just increase costs' It will erode the property rights of
the responsible economic agents and that in turn will destabi-
lize the investment climate, curtail innovation, and reduce the
resources recovered from the oceans Essentially, externalities
will be created and intensified rather than moderated, causing
the model to be at even wider variance from the real economic
system. Regrettably, what will follow is more justification for
intervention, aided I must say by i ncreasing ranks of economic
model builders until, in the last stage, there will be virtual
monopoly control of economic activity in the coastal zone by
the regulators. The inescapable result will be higher prices
for consumers and a lower level of welfare for society.

This is not a view unique to this commentator. Nor does It
reflect any animosity toward mathematical model ling. No less
a mathematiclal theoretician and economic model builder than
Francis Y. Edgeworth said that:

"Among those who would suffer by the new
regime  of universal monopoly! there would be
one class which particularly interests the
readers of this  Economic! Journal, namely
the abstract economists who would be deprived
of their occupation, the investigation of the
conditions which determine value. There would

24



survive only the empirical school, flourishing
in a chaos congenial to their mentality.3

I t cannot be too often repeated that the rules
derived from mathematical reasoning are essen-
tially abstract and require, in practi~e, to
be largely di luted wi th common sense."

Francis Ysidro Edgeworth,
Economy  London: Macmillan

4 Ibid., page 142.
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GEORGE Hi PAGE

Further, as I listened to Dr. Pontecorvo's remarks, I dreamed of
the day when we could so objectively state the true value of
recreational boating to our nation.

This is to say. First, that the relationship of recreational
boating to our seas, and I include our inland seas, the Great
Lakes in that relationship, is one of virtually total dependence.
Second, in spite of the contention that boating possibly may be
the second oldest participative recreation, we have a Iong way
to go before we can reliably identify the specific dollar value,
or dollar impact, that the sport and its companion industries
have and wil I have on any particular segment of the country.
Perhaps this is because boating is a ieisure activity, which by
nature is casual, part time, and often without specific plan,
and therefore unsuited to precise census; but, I believe also
that our lack of precise economic data on the industry results
from the I i tera I I y thousands of manufacturers involved and the
wide diversity of product. We cannot be compared to the auto-
mobile or the private aircraft industries in any way, other than
perhaps that our products are used for leisure activities, at
least part of the time, and they can be bought on extended time
payment plans. After that, the similarity disappears.

Without truly hard numbers, we can only estimate and project
our economic profile. These estimates and projections wiii
show that boating on a national level during 1977 accounted
for:

$5.9 billion
$1.9 billion
10.5 mi I 1 ion
52.6 mi ii ion

spent at retai I
spent on new boats alone
recreation boats in use
persons participating in boating

We also estimate that boating provides jobs for 350,000 full
time employees and 100,000 seasonal employees, with an annual
payroll projected at $1.3 billion.

Relating the sport briefly to energy consumption, because I am
often asked this question, boats use approximately one half of
one percent of the nation's petroleum yearly, or the equivalent
of a half a tank of gas per year for each automobile in the
United States'
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The dol lar figures I mentioned above are just those for our
industry specifically. They do nat include the 'ripple" or
spin-off business that boating also generates, such things as
food and beverage purchases, bait, fishing tackle, hote I and
motel accomnodations used by cruising boaters as well as vaca-
tioning trailer boaters.

Nor does it account for the dollars spent annual in the ma in-
tenance and construction of boating facilities, which are
appropriately catalogued as construction dollars rather than
boating dollars .

There is no question in my mind as to the importance of boating
to the nation's economy. Admittedly, our impact pales when
compared to the automotive industry, or to the steel industry,
or agriculture, but it still is an important part of the economy.
This fact becomes even more apparent when you narrow the field
down to those states lying in the coastal zone; when you place
it in that strip of America that borders on the sea.

The 30 states that comprise the coastal zone of the United
States account for 80 percent of the boating activity in the
country. I base that figure an the distribution of boats regis-
tered by the various states. As you know, under the Federal
Boat Safety Act of 1971, virtually all powerboats, that is,
boats with mechanical means of propulsion, must be numbered,
either by the states or by the U. S. Coast Guard. In 1977, the
Coast Guard reported a total af just over eight million regis-
tered boats nationwide. Of this total, those 30 states con-
tiguous to the oceans, the gulf of Mexico and the Great Lakes
claim 80 percent. Naw, here again, a portion of those 6.4
million boats are used for fresh water activities on lakes,
rivers, and ponds that may be some distance from the shore-
front, but because a boat is a mobile source of recreation,
we have to consider that it is possible they will be used in
the coastal zone at some time.

If you take the total 1977 expenditures on recreational boating
of $5.9 billion and apply the same percentage to it for the
coastal zone states, you would generate an estimated $4.7
billion in retail sales for those regions.

The Importance of boating to these coastal states' economies
is further underscored when yau realize that the five top
states i n sales of inboard boats, outboard boats, sailboats,
inboard/outdrive boats, while they may differ slightly In order
of importance, are consistently within the coastal zone states.
I am speaking of the fo'Ilowing states as leading boating
markets: New York, Florida, Maryland, Michigan, New Jersey,
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Texas, Cal ifornia, Washington, and Massachusetts. A predictable
list of top market states.

There is one other side to the relationship of boating to the sea,
and more particularly to the coastal zone, and that is the fact
that unlike other economies that are dependent on the seas,
boating's dependency falls primarily within a narrow band of
water and shoreline appropriately identified as the coastal zone.
With the exception of those boaters who prefer inland lakes and
rivers to the bays, gulfs, and estuaries along the shore, nearly
all the recreational boating occurs within sight of land, if not
within one mile of share. And nearly all the support activities,
docking, launching, sales, repairs, storage, etc., also occur
within one mile of the shoreline, and more often than not, within
a few hundred yards of the water's edge.

This is to say that boatmen must have access to the shore and use
of inshore waters if they are to be able to participate in their
chosen recreation. Where access to the shore and the water is
encumbered or denied, the boaters, and with them the boating
i ndustry that supports the sport, face extinction.

would like to make one additional comment on the economic
importance of the seas, particularly the coastal zone region,
regarding recreation. Although I cannot speak directly for the
many other forms of recreation mankind derives from the seas,
I feel it is important to keep them in mind as you consider the
formuiation of ocean policies. The concerns of those who take
part in such recreational activities as fishing, swimming,
surfing, diving, beachcombing, picnicking, and other associated
activities were voiced at a national conference on marine recrea-
tion in Newport Beach, California, in 1975 and have remained
virtually unchanged. That conference, entitled "Recreation--
Marine promise" also identified the intricate web of conflicts
that these uses present, conflicts that can be resolved by
coordinated and cooperative planning.

Quite obviously, when each of the varied recreational uses of
the shoreline is examined, each depends on one issue that is
common to a'll: access. 'Without access to the resource, none
of the recreational activities mentioned can be fulfilled. As
Dr. Robert White, Administrator of the National Oceanic and
Atmospheric Administration, so aptly stated at the 1975 con-
ference, the issue of access "invokes social, economic and 'legal
questions" which are difficult to resolve. Add to that the
economic importance of ihe oil and gas industries and the
aquacu I ture industry and their needs for at least limited basic
access to the coastal resources and the problem is even further
compounded.

Boating 's immediate problem in the coastal zone is one of access,
or facilities. We find ourselves approaching what might be
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cal I ed "The Cr i s i s at the Waterf ront." That cr is i s for us i s a
mounting shortage of faci I i ties to accommodate the recreational
boating public. It is particularly severe where the population
is concentrated in major megalopolis regions. The Northeast,
the Southeast  particularly Florida!, Southern California, the
Pacific Northwest, and ~ertain areas of the Great Lakes. The
combination of rising development costs on the waterfront, the
shortage of developable property, the "environmental conscience"
of the Nation have virtually brought facilities expansion to a
standstill . A recent survey conducted by NAEB,'I revealed that,
given available capital funding and the necessary Freedom to do
so, present marine facilities could expand right now to meet the
present demand for slips and moorings plus another 43 percent
of the present demand. We could, right now, expand our present
facilities by 143 percent of the present shortage. But we can' t,
in part, because the powers that give their blessings to such
projects are ignorant of the facts. Our New York offices get
countless cries for help from marina operators and potential
facilities developers who have run up against the wall of ignor-
ance regarding the impact of boating facilities on the environ-
ment. I am not advocating the destruction of vital marine
environments for new facilities, but I am suggesting that there
is a vast vacuum of knowledge relative to the relationship of
boating facilities to the environment. We are working to seek
to f ii 1 some of that vacuum, but too often industry's data is
viewed with skepticism as being "controlled for industry's own
gain." I am reminded of the logic that called for strict control
of on-board sewage treatment Facilities for boats when practical
observation, in most instances, would demonstrate that total
prohibition of discharge of treated effluent was not only
unnecessary but in many cases impractical. A major effort was
made by the federal government to put an end to what at its most
extreme could be considered a very minor environmental problem
when compared to other sources of marine pollution.

The point I am trying to make is that it is all too easy when
developing major policies affecting our resources to recognize
the major factors and interests while ignoring other aspects
whether they be boating, beachcombing, bathing, or other human
activities that on the surface, may not seem contributory to
the economic well -bei ng of the country. It is too easy to put
restraints on the lesser industries or activities to foster
others that might be deemed essential to the Nation's future.
We should not lose sight, however, of ihe contribution to the
economy tha t the smaller industries make in terms of jobs and
dollar impacts. They have a place in the broader picture and
it is up to people like you and me to assure them that place.
It is up to all of us to work to achieve an atmosphere of mutual
understanding by seeking to learn more of the concerns and facts
that others have to offer and of cooperative efforts to provide
a rational and equitable allocation of the available resources
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that wi11, to the best of our abi i ities, provide continued
opportuni ties for Americans to i ive and grow in a free and
heal thy env i ronment.
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PANEL DISCUSSION

Hr. Dearborn: Hr. Johnston, recently the United States partici-
pated with a number of other nations in a huge land
grab, and we now have common property which extends 200
miles to sea. Was it your statement that you felt Hr.
Pontecorvo's bookkeeping analysis would not prov!de
more information, or that the information provided
by this change in bookkeeping would not be useful in
developing policy to control this common property?

Hr. Johnston: Thank you very much, Hr. Dearborn, for asking
that question. It gives me a chance to answer a couple
of others. 1 don't think I would characterize the
200 mile extended fisheries jurisdiction as being a
land grab, First of all, I think you' ve got the wet
and the dry mixed up. As far as the model being useful
in tracing the implications, I guess what I'm saying is
that the model is an interesting exercise in taxonomy.
However, it's not clear that it's going to address the
important policy issues . As Professor Pontecorvo,has
pointed out in such beautiful expositions in the past
in his primary work on the common pool problem of
fisheries, there is a difficult problem with externali-
ties of common pool resources and the policy perspective
will not have very much ilight shed on it by a macro-
economic model . On the other hand, a micro model
might, indeed, shed some light.

The other part of your question is, is the model likely
to give you misinformation? I think that's very
possible. because of the very strong assumptions. I3ut
there's a better point to be made. That is that infor-
mation is costly. Unfortunately, in many cases, eco-
nomic models presume the information cost to be zero,
and that' s implicit in both of these statements.
Essentially, it says that the cost of either providing
more information or the cost of misinformation is zero.
What you want is to have that investment in more infor-
mation where the value of the information is just
equal at the margin to its incremental cost. What
I'm saying is that we have a long way to go in the
present formulation before we are sure that, number
one, the policy issues that it wi'll shed light on are,
indeed, important ones and we' re not leaving out
important policy issues that a restructuring of the
model might help, Number two, I think we want to make
sure that we' re not investing so much in the model
that its costs exceed its values.
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Now, as far as the comment made earlier that essen-
tiaily this is not an input-output analysis that could
be rejected for some of the reasons I mentioned, I
would only like to offer that the input-output tech-
nique is perhaps the highest art form we have in
dealing with industries and their interactions, and
it came about after considerable time and investment.
I don't see in the present description enough -- other
than how you discriminate between a wet and a dry
industry -- which would indicate how the model is
going to be exercised. My presuming that the model
is essentially like the input-output model is really
a compliment. I presume that Dr. Pontecorvo was
aspiring to what is essentially the latest thoughts
in this area as it now stands, notwithstanding the
best we now have has serious flaws in it. What I
would suggest is that all of the flaws I' ve identified
For the input-output model be reviewed with respect to
this model, especially when the rest of the details
are filled in to see whether or not it passes all the
tests that I said were problems with the input-output
constructions Then I would hope, since he says that
this is an animal instinct, that you would look for
other problems that might be in the model that might
distort it. Clearly, that essentia I iy involves a
cost"benefit analysis of the model. Thank you For
asking the question.

Dr. Po
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ntecorvo: The issue has been raised and a compliment
has been passed with respect to art form. I think
there is a basic problem that we really shouldn' t
trouble you about, and that is whether or not this is
an input-output study. It's not an input-output
study. It's a reconstitution of the national Income
accounting system, a system which is already in place
and already provides certain utilities. Now, what is
being proposed is, rather, a reorganization of those
accounts, and this is a modest cost operation. I hate
to say publicly how modest. Too damned modest, I
migh t add . Also, this is another key point, the
accounting system reorganization does not presuppose
any policy. I made it very clear at the beginning of
my remarks that there was a distinction to be made
between any analytical work that might be done sub-
sequently and the creation of accounting data. We' re
talking about the creation of accounting data. We
are not at this point talking about any policy con-
clusions. When they worry about policy conclusions
that might happen if the accounting data is, in fact,



corrected, one can certainly worry quite legitimately
about the accuracy and what precisely the interpreta-
tion of the accounting data is. That, I think, is a
very, very important point, and, as I indicated in my
conclusion, a point which we can address at some great
length, because there are some problems with the
national income accounting system, which I am very
happy to be candid about, but which, in fact, require
a major amount of thought before they can be accurate-
ly or in some sense scientifically articulated. So,
clearly, that point is very, very substantive. Let' s
not dwell further on the nature of what we' re doing
because I think that j ust confuses the non-economists
in the gathering.

Mr. Bish: Giulio, I see a problem between you and Mr. Johnston
where I think you really have two different objectives
in mind. You say that you' re interested in a consis-
tency-type model, and, heaven knows, there are these
abuses where the Port District says how many dollars
it adds to the value of the economy, and the fishermen
say that, etc., and if we add them all up, they
exceed the total sum of the economy because of the
techniques that are used. So there's rea! Iy a need
for consistency and to know the relative size of the
different industries, but you imply, Giulio, in your
presentation, that the data somehow can be an aid to
decision-making, perhaps on particular conflicts. In
our particular conflicts, we' re really interested in
the relative value added by different uses. For
instance, we could class Wentworth-by-the-Sea as a
recreation facility and just as soon conclude that
maybe it should be in the mountains rather than at
the sea. On the other hand, we would want to ask how
much greater is the value added to have it at the sea
rather than in the mountains relative to other use2
I would just suggest that the macro-income framework
will not aid in answers to those questions, and that,
in fact, for policy issues on resource trade-offs,
you' re always going to find it expedient to come back
to a micro framework where your theory on relative
contributions and va'Iue added is the driving force
in the model, rather than the demand for the consis-
tency in the accounting framework. Even the macro
model that Curtis Harris has developed on industries,
which may be the most sophisticated, has been shown,

think quite conclusively, to not be useful on
predicting impacts of individual energy facilities,
let alone dealing with the value added. So I think
they are really two separate questions. One is a
static consistency picture, but a wholly different
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body of theory is needed if you want to know the
relative contributions of different decisions at the
margin.

Mr. Johnston: Wel'I, I agree with a good part of it. It's quite
clear that the macro system has certain limited utility,
as all systems do. Similar content applies to the need
for desegregation. I quite agree with you that desegre-
gation is always an appropriate technique and it' s
always an appropriate question. I think Virgil summed
it up very neatly when he observed that you can deal
with desegregation and you can deal with partials and,
ultimately, you may find yourself not having a national
policy at all, if, in fact, a national policy is,
indeed, desireable. So both are clearly necessary.

One utility of the macro approach is it does g i ve an
overall policy control kind of mechanism in hand.
Secondly, in a broad kind of way, it gives you some
idea of what your allocation decisions really imply.
And it's quite clear that in addition to this, you need
some particular studies or particular activities. I
don't think you would disagree that, for example,
monetary policy in the United States, which is a policy
laid down by the Federal Reserve Board, for better or
for worse, is, in fact, an aggregated policy that has
all kinds of differential and discriminatory effects
locally. It's obvious that any decision to raise
interest rates has a disproportional impact on the
construction industry, but this may be consistent with
the national objective to fight inflation. So I don' t
think there's any quarrel with that kind of a propo-
sition. I think it's extremely difficult to argue
that one is more useful than the other. Both have
their utility. I guess that's the answer I would give
you ~

Mr. Marshall. 'I'd like to throw a few challenges at the eng ine
and boat manufacturer's group. First of all, a lot of
the boat service activities are now on the waterfront
when they don't need to be. There are some notable
exceptions. For example, the Westerbeke Engine Company
is in Avon, Massachusetts, a long way from the water
and a very suitable location. Rut Ted Hood Sailmaker
is right out on the point at Marblehead. Other sail-
makers are well inland and there's no reason why they
should not be. I happen to know of one boat hauling
yard, which I understand is a very good one, which is
about three mi'les inland and works very effectively.
So this group is not without some guilt in using up
the cherished waterfront property.
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The second point I would I ike to make is that you
mentioned a number of unknowns, a lack of infor-
mation, but you weren't very specific. You didn't have
t ime to be, I think i t would be helpful to those of
us who would I ike to know more about this and perhaps
offer some research and advisory input to have some
details as to the unknowns. We have some hunches, but

think we'd like to hear from you, and perhaps some
of my colleagues have already heard from you.

The third poi nt is relative to mar i ne heads . My
impression, and I think it's fairly weil founded, is
that the engine and boat group  NAEBM! has spent much
of its energy in the last half-decade or so when this
problem has been before us fighting it. I feel that
there hasn't been enough energy spent toward trying
to study methodologies to meet this challenge of
environmental improvement. I'm a boat owner myself,
and I feel let down by the engine and boat manufac-
turers in that I haven't seen them spending much
industrial R and D development energy toward meeting
this problem, at least, nothing compared to what I
hear about in terms of fighting the problems Please
ignore the last point because that's really the
environmental section in this afternoon.

Mr. Page: Thank you very much, sir, for these very searching
questions. I think we' re talking about a couple of
different things. When I was talking about the
necessity of having facilities on the waterfront, I
was talking about the boat owner vis-a-vis the marina
and his mooring and his service organization. My
company is located in the Philadelphia, Pennsylvania,
area. Most accessory manufacturers can be located
anywhere. There's no reason for the sailmaker to be
on the waterfront. On the other hand, I think that
the proximity of the dealer-marina network, from a
service point of view, should offer convenience.
This is a very searching question and I don't have
all the answers.

Second, as to specific data, I have a little fact
card that the NAEBM puts out. I'd be glad to give
you this. Some of the figures I gave you may be
relatively precise, but when we say all the ancil-
lary services that contribute to retail sales in
boating, we' re talking about consumption of gasoline
and liquor and soft drinks and food as well as
immediate boating-related accessories and equipment.
I was merely trying to protect myself when I gave
this presentation this morning by saying that some of
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our figures were imprecise. Thank you.

I I ing: I wanted to encourage a I ittle competition from
the outer members of the board. I was trying to
understand Virgi I Norton's numbers in the first place.
You talked roughly about a one bi I I ion dollars' worth
of landings and about a quarter of a million fishermen
and that set of numbers bothered me because that sort
of said i f al I the money in the landings went to wages,
that's $4,000 a year per f isherman or maybe $6,000, if
your number was 1.5 bi I I ion. Somehow, I feel you
ought to divide those by two to take care of insurance,
the ship, profit and things like that. So, sir,
question one: Is, indeed, the f ishermen's income
$2,000 to $3,000 per year on the average through the
country? The second thought that came up is you said
you had a one billion dollar industry and I guess the
other end of the table said they had a six billion
dollar industry. It sort of rubbed against my intui-
tive grain that they said the f ishing industry was
bigger and the boating industry was smaller, and I
wonder if those are consistent numbers. Thank you.

Mr. Doe

The second thing is, I think landings now are more in
the range of over a bi'llion-and-a-half and, as I
indicated, if you took that number and tried to
expand it to some kind of a multiplier related only
to the primary fishing sector, you would come up
with, say, three to four biliion. Now, there's a
study which was financed by the Hational Marine
Fisheries Service and in it they did come up with a
six billion dollar number associated with the U. S.
corrmercial fishing sector.
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Mr. Norton: I 'll make a few comments on that. The numbers that
I mentioned are pretty much available in publ ished
I i terature. The 340,000 number represents the total
number of fisherman and process ing workers. There
are probab'Iy something over 150,000 fishermen, but
then when you start talking about full-time fishermen,
you start dropping down to probably around 60,000 to
70,000 and so it depends on how you classify them.
As I indicated, these numbers are pretty much avail-
able. I think it's very important that these differ-
ences be brought out because it's just what you
indicated, the relevancy to earnings. I think there
are some fishermen who earn a great deal, a lot more
than college professors, for example, but there are
a lot of fishermen who don't earn very much, either
because they' re fishing part-time or because of
certain constraints that I mentioned.



I guess one of the reasons why I didn't linger on any
of those numbers was because I feel that I'm just not
sure which of them really means very much. I think
that there are certain problems we can see that are
affecting the efficiency of the industry. I'm not
sure it's very easy to pinpoint exactly by how much.
I think that's the basic situation.
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THE OCEAN AND THE ENVIRONMENT

Js Hi STEELE

The title which I was given is very general, and I wish to con-
centrate on one particular problem which I feel is relevant to
the work of Sea Grant. In assuring that our research at sea has
the maximum benefit both to the science of oceanography and to
the societies concerned with the ocean, we need to have a method
of management which corresponds to the nature of the problems
with which we are concerned, A very loosely structured manage-
ment of our scientific resources in oceanography may result in
a very large number of diverse and interesting scientific
conclusions but may lack an overall pattern which has relevance
to our practical problems. On the other hand, a very tightly
organized and rigid management method would imply a degree of
technological exactness which does not exist in oceanography or
in any other of the environmental sciences. Thus, we are
looking for a match between the structure of the science as it
exists now and may exist in the future and the structure of the
future management we need to obtain the best use of the scien-
tific results.

I find it useful to begin with two rather simple examples of
environmental problems. They are of a quite different character,
but each is relevant to aspects of coastal zone management and
therefore to the work of Sea Grant.

Fisheries management has long been based on relatively simple
but easily applicable concepts of maximum sustainable yield
 Figure 1!. At this level of theory it is assumed there is an
optimum biological yield which occurs at some intermediate
fishing effort which is usually below that actuaIly existing
in any heavily exploited fishery. The management problem has
been to devise methods which are socially, economically and
biologically acceptable to reduce the effort to the optimum
level. This theory, however, is now being questioned from many
different points of view. I can illustrate two of these, again
at a very simple level. The basic economic consideration is
often not the optimum biological yield but the profitability
obtained by the fishing fleet and this depends more on catch
per unit effort  Figure 2!. If I understand simple economic
theory correctly, we are usually faced with the situation that,
in an open access fishery, overall profitability can approach
zero by excessive boats entering the fishery. Thus, in certain
cases, such as Iceland, a restricted access fishery, imposed by
political means, can permit a particuiar population of fishermen
to exploit a resource at a high level of economic yield which
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may, in fact, be below the optimum biological yield.

There can, however, be ecological limitations to this simple
economic concept because the high rate of catches implies a very
high stock density of fish which, in turn, will require a much
higher level of food intake than is necessary for the more
heavily exploited stocks. It is now suggested that in many areas
this amount of food is riot available, and so the shape of the
curve at the lower level of effort may not follow that of the
simple theory  Figure 3! . Thus, according to these ecological
considerations, the optimum biologicai yield, and even the best
economic practice, might require a fishing effort higher than
that indicated by the simple theory,

There are further complexities that can occur when we consider
the interactions of different species of fish; or what are known
as the multispecies aspects of fisheries management. Yet, given
al I these complications, there is still one coirnron feature to all
the possib'Ie strategies for the exploitation of our fisheries.
We assume that somewhere between excessive fishing effort and
zero effort there is some optimum level which satisfies both the
requirements of society for food from the sea and the other
necessary requirement of maintenance of these stocks of fish.

There is a second very i mportant feature i n this management
process. We do not consider it necesssary to stop all fishing
until we have worked out scientifically, or legally, what that
optimum shall be. We use a process of adjustment of the fishery
to both the changing envi ronment and the changing fishing
practices. Thus, we are continually adding to the information
available for management from the actua I operations by the
fishermen.

My second, and again simple, example concerns a somewhat hypo"
thetica I problem in waste di sposa I. It is, in fact, based on
events that occurred in relation to my native city of Edinburgh.
You may have heard that the phrase "gardy-loo" arose from the
habits of the burghers of the City of Edinburgh for throwing
their waste out of the upper windows and yelling warnings to
any passers-by unfortunate enough to be in the street below.
Things have advanced somewhat since those days but until a few
years ago, sewage was disposed from several short pipelines  as
indicated by 0 on the figure! into the estuary of the river
Forth  Figure 4! . As the population of Edinburgh grew and
prospered, it became conscious that even this method of dis-
posal had its local inconveniences and it was decided that a
system of offshore disposal of sludge should be adopted . The
initial scheme  I! which was suggested proposed that the
sludge be dumped in a nearshore and deep, calm water area of
the estuary where there would be little dispersal. However,
this lay within the hatched area which contains prolific
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shel lf ish grounds and so there was an immediate protest from the
local f i shermen. Thus, a second cho i ce   I I ! was made outs i de the
estuary and the fishing grounds. This, in turn, created a pro-
test from the population on the north shore who complained of
the poss i b i I i ty that some material mi gh t come onto their beaches
and that, anyway, i t was not their problem, From studies of
water flow at the second s i te the pass ibi I i ty of such a shore-
ward movement seemed very sl ight indeed but could not be
completely discarded, and for this reason the third choice  I I I!
became the on 1 y po1 i t i ca 1 I y acceptab I e poss i b i 1 i ty. Thus, the
present situation is to dump the material so far offshore that
it wi I I not affect fishermen and, in fact, any effect would be
on the population to the south. And that is towards England.

I have tried to i1lustrate schematically the progressive combi-
nations of value judgments involved in this process  Figure 5!.
Obviously, from a strictly commercia I point of view, disposal of
the sewage on the beach is cheapest. Anything beyond that is a
decreased value on this basis. For the amenity groups, however,
there are two low"valued si tuations. The original one �! and
the nearshore dumping   I I! on the north coast. When these are
comb ined and when the increasing pressure for greater ameni ty
is added to the former set of values, one can see how the shi ft
from the inshore began but also how it might have ended at the
first location. Thus, it is necessary to add to these two
considerations the pressure from the fishermen  Figure 6! and,
as a resui t of that, to see how the only choices available are
the present situation and the offshore extreme.

Once the present situation is considered inappropriate, there
i s an evi table trend towards the furthest offshore disposal that
is practicable. This example is relatively parochial, but i t
demonstrates the same interpl ay of sci enti f i c, economi c and
political factors as occurred for the fisheries problem. I
have tried to stress and perhaps over-emphasize the main
di fferences. First, there Is the lack of any middle ground
literally and metaphorically. There appears to be no possibility
of a compromise until the other extreme is reached. Secondly,
the only evidence available for the decision is from a small
number of experimental studies, A decision had to be reached
a priori for the particular scheme event ally used.

In this particular case, it certainly was not true that "out of
sight is out of mind." In fact, the opposite appeared to be
true. Greater concern is now being expressed about the ul timate
effect of the same amount of material dumped and dispersed
offshore than was formerly voiced when it was a nuisance on
people's doorsteps.

These two examples from fisheries and environmental quality
have certain features in common. In particular, for both of
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them, there is the significant degree of uncertainty that is
always, and wil I always be, associated with environmental
problems. There are, however, s igni f i cant di fferences between
the two examples. In the fisheries case, there is a consensus
that, at ieast, a middle ground does exist somewhere. Also, for
the fisheries problem we accept that the process of successfully
reaching this middle ground must be undertaken in the context of
a continuing f ishing effort. For many environmental quality
problems there is no agreement about the existence of any midd'Ie
ground. In fact, the opposite is usual ly true and we are
concerned wi th a choice between extremes. Further, the avai labl e
evidence is necessari ly circumstantial, deduced from studies of
current fl ow and sediment cha racter i st i cs, rather than f rom
direct experience of dumping at the possible sites.

In these two examples we are concerned with the use of science
or scienti f ic method for practical problems. The present day
approved scientific method is known as the hypothetical deductive
approach. Those scienti sts present wi I 'I know that nowadays i t
is essential in any proposal to have a hypothesis and to make
testable deductions from this. However, this recent mandatory
requirement in proposal writing has been around for quite a long
time under another name. It is the old human practice of trial
and error. It may be that this terminology is unacceptable
because of i ts Anglo-Saxon rather than i ts Latin origin and also
because the' word "error" may now be considered an unacceptable
consequence of human acti vi ty. I t is, however, the impl ici t
bas i s for our f i sher i es management. I t has the advantage that,
1 ike so many other human acti vi ties, it can be continual ly
cycled wi th an evolution to better practices and an adaptation
to changing environments.

The alternative which has perhaps become more common could be
categorized as trial and verdict. It does not admit the possi-
bility of error as an integral part of the system. Further, for
any parti' iar prohie , the decision is made a priori and
adaptation or development occurs as an accumulation of individual
cases. This inductive approach is distinctly out of fashion
within the scientific community.

However, a major difference between the two examples, and also
between the two approaches, concerns the idea of a midd le ground,
an area of compromise in social terms or an optimal solution in
scientific terms. In both cases, we would expect that this
middle ground could be reached in some finite and acceptable
length of time. Ta me, the idea of a middle ground in the tech-
nical aspects of these scientific problems such as fisheries or
environmental quality corresponds to the need for a middle ground
in the way in which we manage our science. At the present, how-
ever, we tend to have a dominance of two ends. At one end of
the spectrum we have the mission-oriented research which at its
most extreme definition could be considered short term, requiring
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Immediate and often ad hoc decisions. At the other end of this
spectrum would be basic research, again In its extreme form, which
is often seen as an infinitely extended process of testing new
hypotheses without ever reaching firm conclusions. We accept the
need, on occasion, for reaching rapid decisions and we look to
mission agencies for the evidence on which to base such decisions.
Yet we feel that they should be made in the context of a larger
view of the underlying problems. It is for this reason, and
perhaps against the views of some of my colleagues, I see a
value in some longer term studies being conducted within govern-
ment agencies' This can be true particularly in the areas I have
used as examples, fisheries and environmental protection. Further,
I feel that such longer terms studies should be conducted, not
by different groups in the same department, but whenever possible
by the same individuals.

For exactly the same reasons, I believe in the necessity for a
strong and dependent basic science and I hope this belief is not
entirely consequent on my present job. But I also believe it is
desirable and possible for the institutions concerned with such
basic research to be also involved in those problems of signi-
ficance to society. It is desirable because so many of our
environmental problems in the oceans are scientific in character.
We are concerned with testing ideas as much as applying rules.
It is this scientific character which makes the problems less
amenable to a legal type of solution. It is also this which
makes them interesting and exciting in their own right. The
inherent interest of these problems makes it possible to expect
a significant involvement by the so-called academic society.

I am always impressed by the strong desire for involvement by our
best scientists and especially by younger and more active members
of the oceanographic community' Yet they are often discouraged.
It is necessary to remember that scient'ists, particularly the
best ones, are human with individual social and economic drives
as well as loyalties as citizens. The academic research com-
munity lives on soft money acquired on a year-to-year basis. It
is a highly competitive world. Within this competition, however,
there can be potential continuity in funding to an individual
with a resource of good ideas. This can be provided in the
basic sciences by the National Science Foundation and has an
obvious appeal to good scientists, partly for personal reasons
but especially for continuity of their research. I would
consider that a major reason For the present dichotomy between
basic and mission research, or between pure and applied, is
determined by the methods of funding in management rather than
by the interests or desired avocation of the scientists them-
selves. At some time in the past, this might have been acceptable
since we could allow scientific concepts to develop gradually
and at their own pace towards technological realizations. Now,
especial'ly in envi ronmenta I studies, the critical problems
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require information from that intermediate area between the
scientific hypothesis and technological rule. We must never
neglect the requirements for mi ss ion-oriented studies nor for
basic research, but we must try to reverse the polarization and
aim for a continuum between these two extremes.

Obviously, I am referring to funding by federa1 agencies to the
a"ademic sector. Again, obviously, the quantity of such funds
is important but even more significant is the quality, the
conditions and the criteria for such inputs to the academic
sector. If we accept, as all the evidence indicates, that our
environmental problems are not amenable to simple solutions on
a short term basis, then we must al low for innovative and longer
term study of their possible solution. I have in mind not only
such global questions as the increase in carbon dioxide in the
atmosphere but also the apparent local examples I gave at the
beginning where the underlying problems for our fisheries or for
waste di sposa I are of more general s i gni f icance.

As an example, I wouId refer to the long-term support which ONR
has given to institutions such as Woods Hole. This support
covers the study of a wide range of problems from very practical
to relatively basic. It has involved many of the best scientis ts
in the Institution and has helped fund some of our most important
discoveries. The basis for this involvement and for ihe value
of the resulting research has been the underlying assumption of
a long-term and broadly based relationship.

Very recently I have been impressed by the way the developing
relation between Sea Grant and the Woods Hole Oceanographic
Institution has involved some of our best younger sc i enti sts .
I am sure this will be to the scientists' benefit and I hope it
wi1 1 also fulf i 1 I the aims of Sea Grant.

These are examples where funding patterns can bui ld bridges to
insure the flow necessary to establ ish the conti nui ty between
the arti f i cia I ly isolated extremes of basic and appl ied studies.

Hy original examples from fisheries and waste disposal were
excess i ve I y s impl i f i ed, I have further s imp l i f i ed the prob 1 ems
by considering only the search for a middle ground in the area
of oceanographic science. There are other important and possibly
more important areas where common ground is needed; in the
socia'I and class divisions involved; in the political associa-
tions; and in the accumulating legal framework. Yet all these
other aspects or groups, at one time or another, look to the
scientific community' It wou1d be unrealistic on their part,
or on ours, to expect always a single or an unambiguous answer,
but the system should be structured to decrease rather than
enhance such differences.



Also, I realize that even within this one scientific aspect, any
proposed restructuring is not a simple matter but has its own
politica! and legislative components. The solution is, however,
urgent and essential for the proper use of our scientific abili-
ties in ocean management.

It would be interesting to me to see how the Panel and members
of the audience view these points.
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PANELI STS PRESENTATIONS

EVELYN F ~ MURPHY

A PUBL IC ADMINISTRATOR 'S PERSPECTIVES DN "MIDDLE GROVNDu

Dr. Steele has presented a provocative discourse on the use of
scientific resources in ocean management. He has formulated a
scientist's version of a "middle ground" described as "that
intermediate area between scientif ic hypothesis and technological
rule," and, elsewhere, as "a method of management which corres-
ponds to the nature of the problems wi th which we are concerned."

He argues that such middle ground is needed and to date, given
little attention. I agree.

But, as a public administrator, I would like to add to some of
his concepts and introduce some different versions of middle
ground. First, I would like to elaborate upon his version of
"the present dichotomy between basic and mission research,"
Then, I want to discuss the political middle ground, that is,
where various interest groups competing for the use of the same
ocean space or resources meet to resolve differences. Finally,
I want to present a concept of middle ground not defined by any
particular dimensions of scientific inquiry, but rather, defined
as professionals with a particular mixture of experience.

THE DICHOTOMY BETWEEN BASIC AND MISSION RESEARCH

In scientific and academic circles, much as been made of this
dichotomy, what is really "basic research'" and what is "applied
or mission" research't These question have been debated intensely
for several decades.

Let me explain this specifica'Ily with regard to ocean management.

Every day, staff in state agencies in Massachusetts make
decisions regulating or influencing the use of coastal waters,
and as a consequence, off-shore waters, also. These actions
are taken with no capability to conduct research within state
government. Nonce Every day the vast scientific resources of
Massachusetts conduct oceanographic research along lines that
university scientists and federal agencies define as "basic" or
"mission" research.

It is not as though one group exists unknown to the other. It
is not as though one group does not want to work with the other.



Informal exchanges among col leagues occur and more formal
occasions such as today provide some connections. 8ut, a daily
connection that rea I ly bears on the needs of the state publ ic
decision-maker, that is, a relationship in which the public
administrator has control over the pursestri ngs that dictate
what scientific questions are asked, within what period of time,
with what base of data and what reliability, this kind of daily
connection does not exist.

This is not to overlook the genuine offers for help that Sea
Grant, Woods Hole and other academic and scientific groups have
offered the state. However, you know as well as i that he or
she who controls the funding, controls the research, parti-
cularly applied research.

Furthermore, I do not mean to suggest that the state government
should actually conduct research. That would be a needless
duplication of existing efforts. Al'! I want to suggest is that
state and local governments serve as a pass-through of some
federal monies so that these public entities have some means to
shape research to their needs, timetables and capabilities.

Let me also emphasize that the federal "mission" agencies' public
interests and agenda are not synonymous with the interests and
priorities of a state. In fact, the peculiar circumstances in
wh ich Hassachusetts now finds itself is that we want stricter
standards, better data, and better responses from federal
agencies than those agencies are prepared to give.

Let us not delude ourselves that the federal government's guid-
ance on scientific inquiry is necessarily more sophisticated or
more appropriate than the scientific formulation state government
may offer. And, let us not delude ourselves that state govern-
ment is more political, ergo, more tainted and less honorable,
in the use of science than federal agencies. Politics is
ubiquitous.

I would like to urge you then, not to think that the spectrum
of scientific applications runs from basic to applied research
with the desired middle ground being between these two; this Is
a spectrum defined by traditional federal funding practices and
misses the entire range of scientific and technological needs of
particular states and local governments' Think, rather, of
"basic," "applied" and what i will call "practical" and let us
embrace all three.  I have chosen the word "practical" to
connote state and local scientific interests because I believe
you ' ll find these governmental bodies wil I tie scientific
questions more directly to steps that can be taken immediately.
For example, a state regulator may ask: What levels and forms
of contamination in certain shellfish flats should dictate
closure2 Or, what are the possible consequences of disposal
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of toxic substances in material in a channel that needs dredging2

THE HIDDLE GROUND OF INTEREST GROUPS

Next, I would like to consider the schism among interest groups.
This is most vividly seen in the controversies now between
scientists and fishermen, as Dr. Steeie mentioned, in deter-
mining allowable catches on the Georges Bank. Scientists
belittle fishermen for not understanding and respecting scien-
tific measures for estimating the fish stock and its replenishing
capabilities. Fishermen accuse scientists of defying what meets
the eye, namely, more fish than the scientists' estimates would
have one think.

Oil companies argue that their operations will not harm fishing
and, therefore, fishermen and public officials should not make
such a brouhaha about drilling on the Georges Bank. Fishermen
say the oil industry does not understand that trawling for
bottom feeders is different from shrimping in the Gulfed

So, the lines of hostility are drawn. It is easy to stand off
and to criticize the other interest groups. It is easy to hold
one's own position as superior in knowledge about the special
profession that one has pursued for years.

In short, it is easy not to create a "middle ground" for interest
groups. But the phenomenon we witness on the Georges Bank calls
basically for a middle ground. We need food, i.e., fish; and
we need fuel; we need the cargo brought by tankers across our
oceans; we may need the mineral resources on the shelf 's floor.
In essence then, the challenge is to accommodate the multiple,
ever-increasing, often competing economic interests for the
same ocean space. That calls for cooperation. Scientists must
sit with fishermen to understand and reconcile the disparities
between the human eye's observations and the mathematical
calculations of existing stocks. Oil companies must come to
New England and sit with us to discuss their needs and concerns
instead of taking them to the courtroom. Public interest groups
must also stick to the facts rather than inciting emotional
pleas for inaction.

I am increasingly struck by the consistency of the outcome when
such disparate interest groups work together on an a/most daily
basis for an extended period of time. Each time, participants
discover that their values are not as different as would seem.
All recognize the need to maintain the long-term ecological
productivity of the ocean or other natural resource; and all
recognize that competing interests must be accommodated because
the public's stake in those various interests is not one
dimensional, not single purposed.



The responsibility for creating that middle ground rests on all
of us, public and private interests alike. We must make time
for such an effort. ln return, the creation of such a forum
promises new insights and foci for the scientific inquiry of
the oceans and its many uses.

MIDDLE GROUND AS PEOPLE

Finally, I want to mention a notion of middle ground which relies
on multi-faceted professiona'Is rather than specific scientific
products.

One persistent feature of ocean management and the problems of
ocean use is that, as ocean uses involve increasingly sophisti-
cated technologies, sea farming, harvesting massive technologi-
ca lly-hyped kelp beds to produce methane gas, etc., ocean
contamination and disruption to marine systems become more
complex and puzzlinq.

Staff in regulating agencies with academic training as recent as
five years ago can find their know!edge outdated. There is a
real need for staff in regulatory agencies to get back into the
laboratory frequently and, at times, totally.

At ihe same time, scientists need to get a better sense of the
conditions under which decisions about ocean regulation and
protection are made, the legal constraints that force decisions
into specific periods of time; the practical considerations;
and the gaps and weaknesses in data which, nonetheless, are the
best available information at the time of the decision makings
The only way to get the full feeling for regulatory decisions
is to make them yourself and have to live with the envi ron-
mental, legal, political and economic consequences.

Ultimately, it is the calibre of professional people involved
with ocean science and management that will be the measure of
how enlightened and progressive our society treats the ocean.
And so, the real middle ground is the professional, with broad,
solid experience in ocean sciences and their applications
through public regulation.
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KE ITH HAY

Our keynote speaker, Dr. Steele, has challenged this distin-
guished panel with a call for a "middle ground" between adversary
groups. Today I should I ike to offer some reflections on the
benefits and chal lenges of another kind of middle ground. I
speak of government and industry cooperation in ocean resource
development.

The very phrase "government-industry cooperation" sounds strange
these days. Late!y, we have seen a lot more of government-
industry confrontation.

For many people on either side of ocean regulation, the batt'Ie
lines seem clearly drawn. Some in government see industry as a
greedy beast tearing through the seas on a rapacious search for
profits. Some in industry see the government as an octopus,
entangling all who come within its reach. The idea of unre-
strained cooperation between the two monsters is almost
unthinkable. Many people have grown to assume that the monsters
are and will remain natural enemies .

The irony is that today the power of both creatures must be
combined to some extent if our country is to conquer the real
problems, the social, economic and environmental difficulties
that threaten us al}, regardless of where we stand. Each member
of this panel has been chosen to represent a well-defined point
of view. I promise not to disappoint you by embracing the
octopus; I hope I' ll convince you that I'm not the I.och Ness
monster either.

The issue of ocean development calls out for industry-government
cooperation because so many interests are competing in such
different ways for ocean resources today.

In this country, the demands of inland states that need energy
compete with those of coastal states that fear impacts on
their shorelines. In addition, there are disputes over who
should handle the job of developing federally owned resources,
private enterprise or the government. Internationally, compe-
tition between inland and coastal nations and between public
and private enterprise is intensified by conflicts between
nations in different stages of economic development.

The value of the benefits derived from the development of the
ocean's resources, as well as the distribution of those
benefits, wi11 depend on how these disputes are settled.



Currentiy, two major pieces of legislation typify the ways govern-
ment and industry are struggling to develop a productive
relationship in ocean regulation. One is the Outer Continentai
Shel f Lands Act Amendments, a law that was passed by the Congress
and signed by the President in mid-September. The other is the
Coasta I Zone Management Act, a 1972 law that i s now being
administered by Mr. Frank's agency. Let's look at what each of
these measures says about the state of cooperation between
government and resource industries.

The oi I industry did not bel i eve that the new OCS law was
necessary. Wowever, the industry di d not stridently oppose i t
because the measure does not include too many new opportuni ties
for delaying OCS development. It may seem strange that not
adding additional delay can be seen as a posi tive step. The
major threat in the bi 11, as i t was being considered, was that
it might provide avenues for indefinite delay to those seeking
legal bottlenecks to prohibit OCS development.

The new law wil I enable government authorities to regulate every
stage of petroleum industry ocean acti vi ty. At least 47 sets
of regulations, some of which duplicate existing rules, are
required by this Iaw.

The measure mandates the filing and approva'I of pre-leasing,
pre-exploration and pre-development plans with both federal and
state governments' In addition, development plans must be
accompanied by studies describing the onshore impacts of off-
shore activities. The Interior Secretary may require that such
information be included in exploration plans, too. Leasing
plans must be reviewed by the governors oF affected states, and
the U. S. Attorney General will review the results of lease
sales for possible anticompetitive effects.

Moreover, although the law does not specifically direct the
Interior Secretary to undertake exploration, it does require
companies to provide him with access to all the data they
obtain from exploration, development and production activities.
in addition, companies must furnish the Secretary with any
specific data he requests, including processed, analyzed and
interpreted information. A variety of unfamiliar new bidding
systems wi!I be required, too, although not so frequently as
the Executive Branch had originally sought.

Oil companies frankly do not see the need for ail this regu-
lation. But the industry also recognizes that many people in
government wanted an even more stringent measure, one that
would have made the job of finding and producing energy much
more uncertain, time-consuming and frustrating.

It is a sign of some accoiimiodation, therefore, that the new
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law reflects the interests of both those who want to develop
energy resources, and those who want the government to retain
absolute financial, social and environmental control over its
hoidings.

One welcome requi rement in the new OCS law is that it requires
the Secretary of interior to consider how certain OCS leasing
and production decisions will affect the nation's interest in
obtaining oi'I and gas supplies. For example, before rej ecting
a development and production plan, the Secretary must determine
that the advantages of disapproving the plan outweigh the
advantages of additional supply it would provide. Requiring
this kind of cost-benefit judgment sounds like a good idea.
But some people are skeptical of how it will work because, to
a large extent, the government has ignored a similar provision
in the second taw I'd like to consider.

The Coastal Zone Management Act was passed in 1972 and amended
in 1976. Its purposes are to ensure the orderly development of
coastal areas and offshore resources, and to give coastal states
a voice in deciding how offshore resource development will
proceed.

The CZM Act establishes a voluntary program that provides
incentives to states that formulate and operate state CZM
programs. There are two primary kinds of incentives: first,
money, in the form of grants and loans, and, second, the
"federal consis tency" provision of the Act, which guarantees
that the federal government will not undertake or license any
activity that would conflict with a state program once it has
been approved by NOAA.

The Act allows state programs a great deal of flexibility, but
it does establish certain minimum standards for approval. Like
the new OCS law, the CZM Act requires that the national interest
be taken into account in making decisions regarding energy
facilities.

In 1976, the Act was amended to include specia I provisions for
development of coastai energy resources. The amendments gave
express recognition to the need for what was called a "greater
degree of energy self-sufficiency" in the V. S. in the wake of
the oil embargo.

At the same time, the ori gina I language of the Act was amended
to require that state programs specifica'ily consider energy
facilities. The state must now give "adequate consideration
of the national interest involved in planning for, and in the
siting of, facilities  including energy facilities in or which
significantly affect, such state's coastal zone! which are
necessary to meet requirements which are other than local in
nature."
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Those are the words of the CZM law. In practice, however, the
U ~ S. Department of Conmerce has sanctioned the office of Coastal
Zone Management's approval of several state programs that do not
provide for adequate consideration of national interests in
siting energy facilities.

The oil industry be'I ieves that by approving plans that fai I to
accommodate the nation's interest in developing energy resources,
the Office of Coastal Zone Hanagement is administering the CZM
Act in a way that does not reflect Congress's intentions in
passing this legislation.

The real potential for short-circuiting energy development is
that once a state program is approved, the state acquires virtual
veto power over energy operations on the adjacent OCS. The
Federal consistency provisions of the CZM Act provide that ail
federal activities, and private activities conducted under
federal licenses and permits, must be consistent with the pro-
visions of approved state programs. An approved state program
taking only local considerations into account, could be used to
jeopardize or exclude the OCS production needed to increase our
energy supplies'

The purpose of the Coastal Zone Management Act, as I understand
it, is to promote cooperation between states and the federai
government in balancing national needs, and state and local
concerns. In conferring autonomy on state governments, in
some cases on state bureaucracies because the legislatures
never approved the plans, the federal government is noi filling
its responsibility to mediate between local and nationa I
interests' There cannot be effective cooperation between the
federal government and industry here because this part of the
government is not effectiveiy performing the role that Congress
assigned to it in the CZH approval process.

Unless state Coastal Zone Hanagement programs specify which
national interests should be considered in their planning
decisions, and exactly how these interes ts will be included,
energy companies will not know what they face from state regu-
lators. Without this knowledge, planning for industrial
operations wi'I'I be uncoordinated and inadequate, and will lead
only to confusion, inefficiency and deiay in obtaining and
distributing energy supplies . Delay can be the deadliest form
of denial.

I don't think any industry expects to have carte blanche in
any area. But in order for cooperation to exist, there must be
some kind of reasonable working relationship between the parties
that are trying to reach a column goa I . If one of the parties
opts out of the relationship, he takes the opportunity for
cooperation out with him. I don't think that the Office of
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Coastal 2one Management is being reasonably cooperative in this
instance.

Some of these problems will be addressed at the CZM Oversight
Hearings which the Senate has scheduled for 1979. The hearings
will investigate whether the Coastal 2one Management law as i t
stands is clear enough and whether it is being administered
correctly, in harmony with the intent of the Congress when it
passed the legislation'

In the drawing up of the OCS legislation, and in the implemen-
tation of the CZM law, we have seen two different approaches
to industry-government relations. What does this contrast tell
us about the prospects for cooperation?

One thing seems pretty obvious: the government's interest in
maintaining tight control over all aspects of ocean development
must give way to some extent to industry's need for flexibility
and vice versa.

Now let me turn specifically to New England where another kind
of "middle ground" has been reached by cooperation between
industries. I'd 'like to share with you some highlights of a
successful joint effort, that between the oldest industry in
the nation, the New England commercial fishing industry, and
the newest one in this area, the offshore petroleum industry.

As you know, fishing in these prolific waters goes back to the
early 1600s when colonists First discovered these famous fishing
grounds. By the earl y 1970s, when the oil companies f irst
expressed i nterest in drilling offshore in the Georges Bank,
the fishing industry, understandably, was less than delighted
with the news. The foreign fishing fieets with their tremendous
factory-ships were taking the bulk of the catch. The fishermen
felt that the last thing they needed out there was another
uninvited guest in the form of the oil industry.

initial efforts were made to strengthen communications between
the fishing and the oil industri es through the executive
directors of the Atlantic and Gulf States Coastal Marine Fishing
Commissions. In June of 1972 a meeting took place between these
di rectors, a member of' the Offshore Oil Operators Committee and
me.

At first we thought that representatives of commercial and sport
fishing industries, state and federal fisheries agencies, the
Coast Guard, the Geological Survey, se'lected environmental
organizations and the oi I industry should all be brought together.
After further deliberation, it was deemed inappropriate for these
fisheries commissions to act as the vehicle for bringing the
fisheries and oil interests together. Instead, direct contact
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was made wi th the princi pa I commercial f i shing organization in
New England, the New England Fisheries Steering Committee. I t
was soon apparent that the two industries could and should work
together directly, with a minimum of federal or state assistance,
to solve their mutual problems'

To examine the interface between the two industries in more
detail, a seminar was held in Boston in October of 1973 to
consider the subject "Fish and Oil at Sea." The nature and
operations of both sport and corrrrrercial fishing were examined
in detail as well as petroleum industry operations and their
possible conflict,

The New England Marine Industries Council, which goes by the
acronym of NEMIC, was organized. It consists of approximately
10 to 15 representatives from the fishing and oil industries
and meets periodically throughout the year. NEMIC works to
accomplish a number of goals, the first of which is achieving
a better understanding of respect among the multiple users of
the sea; to identify and examine potential problem areas; and
to find solutions to these problems satisfactory to all. It
coordinates commercial fishing and petroleum operations to
ensure tha t the work of each is protected and unhampered by
the other.

NEMIC recommends the collection of pertinent information and
data relating to inter-industry problems and makes it available
to its members and appropriate agencies . It also makes recom-
mendations for regulations governing the multiple use of
coastal and marine resources.

Let me illustrate some very practical ways in which we have
achieved these goals. We were instrumental in obtaining funds
for an in-depth study with Woods Hole Oceanographic Institution
to examine fisheries and oil problems. This resulted in the
publication of the study, "Effects on Commercial Fishing of
Petroleum Development off the Northeastern United States."
The study reached the conclusion that the two industries could
live safely and profitably together if communications and
mutual understanding prevailed.

NEMIC initiated meetings of captains of fish and oil vessels,
This proved to be a most fruitful exchange of information and
increased efforts to improve communications and exchange infor-
mation of an operational nature.

In radio communications, oi I company vessels are now advised
to use channel 16, the emergency frequency, for ini tiai contact
between industry and fishery vessels. Virtually all fisheries
vessel s today have Very High Frequency  VHF! equi pment, but
each type of fisherman, e.g., Iobstermen or purse seiners, may
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use a different frequency. A placard was developed for the
wheelhouse of seismic ships that I ists the frequencies and
procedures for contact between fish and oil industry vessels.
A Submerged Tow Cable Warning placard was distributed to fisher-
men picturing the kind of warning signal to look for on geo-
physical vessels when they have their 5,000 foot underwater
cables deployed. And finally, to help oil industry personnel
who are operating among the crab and lobster pots, placards
identifying fixed-fishing-gear markers were sent to all oil
industry vessels'

The U. S. Coast Guard requires that fishermen report the location
of their fi xed fi sh i ng gear such as lobster and crab pots every
two weeks. A listing of all such fixed gear bearings in the
North Atlantic is published monthly by the Coast Guard in its
"Atlantic Notice to Fishermen." This information is also
broadcast by the Coast Guard routinely in its r 8roadcast to
Fishermen." This information is thus available to the oil
industry.

Geophyical operators are requested to report the location of
their general area of operations to the Coast Guard at least
every two weeks. The geophysical reports are also reported in
the "Atlantic Notice to Fishermen." And in this way the loca-
tions of oil industry vessels are passed on to the fishermen.

HEMIC has also been instrumental in placing fishermen on board
seismic ships, and oil industry personnel have been invited as
guests on fishing vessels. All these small, well planned
actions have helped to create a growing spirit of inter-industry
cooperation.

HEMIC's meetings are continuing. They have concerned a number
of subjects, all the way from setting up a compensatory fund for
lost fishing gear and the role of the Coast Guard and National
Marine Fisheries in assisting both industries, to the establish-
ment of offices for reporting incidents at sea.

NEMIC has worked out so well in the North Atlantic that similar
meetings are planned in the Middle Atlantic and the South
Atlantic areas .

NEMIC's work in New England has been a long, circuitous and
sometimes bumpy road, but a very worthwhile venture. We have
worked at developing cooperation, and we have succeeded for
the good of al 1.

In conclusion, I would opt for the same kind of successful
''middle ground" cooperation for government and industry. I
suggest five ways to move toward that balance:
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Fi rst, government must make sure that the rules i t imposes are
necessary, intel 1 i gibl e and cost-effective.

Second, industry must continue to develop technology that wi 1 I
enable it to achieve the purposes of regulation efficiently.

Third, government must issue regulations that are aimed at
solving problems, not at protecting its preponderant influence
over others.

Fourth, industry must be patient w ith some degree of regulatory
uncertainty and delay.

Fifth, in dealing with each other, both sides should, as much
as possible, act on the assumption of good faith,

The truth is that resource industries and government have a
vested interest in each other's success. if the government does
not provide the kind of economic and regulatory climate that
makes resource development worthwhile, our coastlines will be
used more for receiving petroleum imports than for producing
oil and gas.

On the other hand, if industry gives a sluggish or hostile
response to reasonable conditions for resource development, then
in some areas, the government will try to find ways of moving
ahead without industry's participation.

No one wants continuous hostility or a stand-off of any kind.
Both industry and government want to use the ocean's resources
to reduce oil and gas imports now and to keep the U. S. supplied
with vital minerals in the future. Both want future generations
to receive as much pleasure and benefit from using the oceans as
we receive today.

I hope that this conference will provide the opportunity for
industry and government to speak reasonably with each other.
We all need this kind of dialogue.



DAVID SENSIBAR

John Steeie's presentation here today raises the crucial issue
that needs resolution if the work of Sea Grant is ever to reach
utilitarian fruition. In his introduction, he said, "In
assuring that our research at sea has the maximum benefit both
to the science oF oceanography and to the societi es concerned
with the ocean, we need to have a method of management which
corresponds to the nature of the problems with which we are
concerned." In his conciusion he said, "There are other impor-
tant and possibly more important areas where common ground is
needed; in the social and class divisions involved; in the
politi ca I associations; and in the accumulating legal framework."
It is to the management of the "accumulating legal Framework"
that I will address myself, and in particular, in the structural
members in the legal framework, the permits. I believe that if
we faiI to find what John Steel has called a common ground in
this area, Sea Grant becomes an academic exercise.

The reason for this reticence to
future operations in the ocean.
could be prevented from using it
Would you buy the car if you had
for its use and had to garage it
acted on by some arbitrary date?
government agency acting on your
approval from six other governme

invest is the i nsecurity of
Would you buy the car i F you
every again at any time?
to make annual applications
if your application was not
Would you buy the car if the

application had to get prior
nt agencies before it could act?

Yet this is what we must go through to conduct our operations
In the ocean. We must get permits annually, from federal and
state agencies. These agencies must get affirmative approval
from many other agencies before they issue their permit.
Affirmative approva I means that all the second tier agency
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Believe me, you would never buy another car if your investment
was half as precarious as the investments of those of us who
now work in the ocean environment. As hostile as nature has
made the ocean envi ronment to man, nothing about it is as hostile
as the climate of investment that we ourselves have created
there. I do not speak for those investors with deep pockets.
Perhaps if one has the financial capacity of a major oi1 company
or a public utility, these man-created difficulties can be a
boon. It certainly serves to keep the small investor out,
except as he may invest in the large company, because most
rationally run sma1 I and medi um sized companies wi 11 study the
prospects for investment in the ocean and demur. Those of us
who invest do so largely because we started doing it long ago,
before the 'legal Framework accumulated, and are trapped.



need do to block the permi t i s fal I to act. You would be
surprised how many letters and complete files get lost when it
comes to granting permits. Since we need more than one permit,
sometimes six or even more for a single operation, the I imita-
tions of each permi t are cumulative. For example, one perml t
will say you can only operate on the rising tide, another will
say you can only operate between 6 AM and 8 PM, another wi 11
say you must shut down from December I to March 31, Thus, you
are left with an operation on the rising tide cycle during day-
I ight hours for eight months a year. Sometimes the restrictions
are to prevent known envl ronmental damage. Sometimes they are
strictly cosmetic or worse to prevent highly speculative environ-
mental damage. Whether they are for valid reasons or not, they
are ail equally binding. And al I of the restrictions are subject
to change at any time. Indeed, the permit itself is subject to
instantaneous wi thdrawal. Is i t any wonder that wi th thi s type
of management of the legal framework, nobody wants to join us
out in the ocean? Wouid you'?

I do not consider myself a troglodyte. My liberal credentials
are as good as most. I recognize that government has a valid
role in the process of ocean exploitation. I know that we are
payi ng now for past excesses. i am even satisfied that invest-
ment in the ocean be prohibited forever, for five years, for
ten. But I do believe it is unfair to ask someone to invest in
equipment that may be rendered obsolete by government flat by
the time it is built. Permit applications should be rejected,
modified, or approved promptly. The requirement of affirmative
response and other delaying abuses should be eliminated.
Permits should be granted with fixed provisions and for multiple
years, not less than five. To the extent possible, permit
granting agencies should be merged so that the number of permits
required is minimized, The burden of proof of environmental
damage should be shared more equally. Just as it is not fair
to require the agency to prove a damage to justify rejecting a
permi t app11 cation, so i t should need to do a lot more than
simply s eculate that environmentai damage may occur. Further,
environmenta effects must be netted out. The ocean must not
be looked at in total isolation. The question should be asked
and answered: What i s the tota I env i ronmenta1 resul t of not
granting thi s permi t2

The purpose of this conference is to disseminate and advance
knowledge of the ocean. But for the small extractive industry
of which I am a representative, that knowledge is nearly worth-
less within the framework of the current management of permit
application and granting procedures.



JOkN M, TEAL

I 'm going to talk about John Steele's use of the word, the
"middle way," and a number of different aspects from the view
of a scientist who's trying to provide some of the information
on which decisions regulating the environment, decisions
preserving the environment, decisions about how industry shall
use the coastlines, should be made.

My basic premise is that very few of us know what we' re doing
out there . And we are called upon to give advi ce to the decision-
makers. We are called upon to give advice to people who want to
protect the environment, We are called upon to give advice,
sometimes, to industry, And we'd like to be able to tell
industry on the one hand and the environmentalists on the other
whether there is a middle ground somewhere in there where the
industry can do certain things in certain fashions and the change
in the environment will be minimal, maybe even beneficial.

We can very rarely do that because we, the academic scientists,
have poor understanding of many details of how nature works.
The same is true for industrial and governmental scientists.

One of the difficulties, and the reasons we don't know in any
great detail what the consequences of our actions in the environ-
ment are, is that we don 't have the proper basis for finding out.
We haven't had the experience in the real world, We haven't had
the experi ence or the opportunity to do manipulative research
with ecosystems in nature.

you try to answer a scientific question, the standard thing
to do is to take a system, an animal, say, into the laboratory.
You plan to subject the animal or its immediate environment to
some change. If you add a chemical, you know what it is you' re
adding, but most important you have a control experiment, a
control animal, so that you can compare what's happening to the
control and what 's happening to the experimental animal . That 's
true of any experiment, and only after doing that can you really
make a good connection between cause and effect, which is what
I'm saying we can very rarely do out in nature. What I'm
pushing, and I'm sure that many of you have heard me talk on
this sort of hobbyhorse before, is the necessity of doing exper-
iments w ith ecosystems in nature. As John Steele just said,
there are portions of nature that are too big to experiment on,
and I can't argue with that. Going fishing in the North Sea
is, in a way, a kind of experiment, but we haven't got another
North Sea that we can use as a control. We have very little
control on what the fishermen do, in spite of a lI the rules and



regulations various agencies are trying to pass and enforce. But
there is a rniddle ground in that sense, too. There's a scale on
which we can do experiments in nature and I think there have been
damned few of them done. Far too few, considering that they can
provide us with a great deal of i~formation about what goes on,
particularly at the edge of the sea. I think that in working
with natural systems, the experimental approach is even more
important than it is in the laboratory because we' re working with
such complex systems in the real world. Often, we don't even
know what to include in a laboratory experiment if we try to
bring the natural system into the laboratory and do a controlled
experiment. I' ll give an example here, because we' ve been doing
experi ments with salt marsh ecosystems in Hassachusetts . The
basic experiment has been to fertilize salt marshes in an effort
to see what the consequences of increased productivity are.

One of the things that we wouId have expected would be that
the animals which depend First on the pri mary productivity would
increase but in our field studies, some of those animals
decreased in abundance as a result of the increase in primary
production. That isn't something we wouid expect and isn' t
something we wou1d allow For in a laboratory experiment because
it wouldn't have included the whole system. What happened was
that the animals which were feeding on the plants tasted better;
more fish came in and kept those populations lower than they
would otherwise have been.

That's something that appears as a sort of emergent property
when you' re working with the entire system, and you can't do
that in the laboratory. You can only work with the entire
system when you' re out there in nature. A controlled experi ment
in nature is not the same thing as taking advantage of an
accident in nature, i.e ~ , going out and taking a measurement
after something happens, an oil spiii or a hard winter. It' s
also very much not the same thing as going out and studying
correlations between an environment and thi ngs that have
happened to it. For example, going out into the New York Bight
and looking at the distribution of sewage sludge and the
distribution or health or abundance of comnercial species of
fish, you can find correlations. You can only be sure about
cause and effect if you can do an experiment. You can't do an
experiment with the whole New York Bight, I admit, but you can
do experiments with marshes or with estuaries, and you can
experiment with a natural portion of the bight such as the
benthic-water interface.

One way I think that very useful sorts of experiments can be
done and can be organized is cooperation between science and
industry. Suppose you want to dump an effluent with minimal
treatment into the edge of the sea. Look at it as an experiment;
see what it does. Add on various stages and treatment as needed



you must have is the possibi I i ty of
ers and regulators to do that kind of
hat is something we haven't been

or, at least, it's my impression that
the regulations about how we should
haven' t been thinking very much about ~

The other ingredient that
being permitted by iawmak
an experiment. I think t
thinking very much about,
the people who are making
be using the coastal zone

I'm all behind the efforts to protect the coastal zone. However,
I'm not very happy about proposed regulations coming into
existence in coastal states and at the federal level which,
unless they're modified, will prohibit the very kind of experi-
ment that 1'm talking about. Such experi ments are necessary to
gather the information on which to support the efforts to
protect the coastal zone, on which to gather evidence to present
in court cases when those laws and regulations are challenged,
or to provide information which might mean changing the regu-
lations to make them more restrictive and protective. I think
the cooperation I'm suggesting which might be possible as a
middle way between scientists and industry, on the one hand,
has to involve also the cooperation of lawmakers and the people
who propose and enforce the regulations for the conduct of
activities in the coastal zone. Thank you.
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in order to find out what the consequences are going to be
that you know what stage of treatment you have to go to in order
to provide the acceptable impact on the environment. Or, of
course, you could do it the other way around. You could start
out wi th the whole treatment system and cut i t back. That would
be more expensive. Either way, you could combine an industry
trying to start something in the coastal zone with the scienti fic
effort to find out what the consequences are going to be i f you
plan from the start.



PANEL DISCUSSION

Mr. Ross: I 'd I ike now to throw the discussion open to the
people in the audience and to the panel. Would anyone
like to start with a question or further covalent? If
you do, please use the microphone and identify your-
self. Perhaps while you' re thinking of some questions,
let me suggest a provocative one to Mr, Hay.

There's been a lot of study and concern about the
offshore geological resources, oil and gas, on Georges
Bank and I suspect many people are inclined to feel
that drilling on Georges Bank, if done properly, can
conceivably even be better for the environment than
not drilling. What I mean is, if it is drilled and a
pipeline installed, the net input of petroleum to the
environment would probably be less than it is right
now by transporting oil in small tankers in this
region. These tankers constantly seem to go aground
in coastal regions.

To the best of my knowledge, the oil industry is very
enthusiastic and anxious to dril I on Georges Bank .
However, it hasn't been willing to commit itself or,
actually, even comment on the idea of drilling and
putting ln pipelines, assuming, of course, there is
enough oil to make it worthwhile. What you have now
is a debate whether to drill or not to drill. Perhaps
the debate should be, if, indeed, we assume that there
will be dri I ling, how to drill and produce more safely
rather than whether or not to drill. Do you want to
comment on that'?

Mr. Hay: Wel I, how do you drill more safely? With the prepon-
derance of regulations and oversight capacity of the
Geological Survey, and the geological studies that are
done prior to drilling, I think drilling in that
environment probably could be done as safely as any-
where in the world. There has been dri I I ing in the
iNorth Sea where condi tions are somewhat analogous to
Georges Bank wi thout any problems, wi thout any blow-
outs, wi thout any oi I sp1 1 I s. Phi i I i ps, of course,
was reworking one wel I and had a problem wi th one
field, but as far as exploratory drilling, there have
been no problems.

Let me say this -- i f the industry does find deposits
of economic value on Georges Bank, just as they did in
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the North Sea, the companies wi 1 I want to bring in a
pipel ine as fast as they can. They don' t want to take
i t out of there by tanker. They did that in the North
Sea only unti 1 they could get a pipel ine in because
i t's much more economical and certainl y more envi ron-
mentai ly sane to put in a buried pipel ine than to try
to tanker i t.

Mr. Jensen: Mr. Hay, I understand that the American Petroleum
Institute lawsuits against the three coastal management
programs have been turned down on the f i rst round. Has
a decis ion been made by API to appeals

Mr. Hay: No.

Dr. Wenk: I 'm not sure whether this is a question or a comment
and I hope I ' ll be forgiven if I lay out a little
preface before coming to the point. I t's in support
of three different thoughts that your speakers have
advanced here that I 'd I ike to synthesize. One thought
is about the social cost of excessive permi ts. The
second is this point about the fact that we I ive in
one country with the number of common values that we
somehow have redi scovered periodical ly after beating
each other on the head. The third is Mr. Hay's obser-
vation about the partnership between industry and
government, industry and society, and the notion of
sitting down together, getting better acquainted. In
his vein of humor, I couldn't help but think that
people in bus i ness who approach negoti ation f rom
opposite points of view, often play golf as a way of
eas ing the i r tens ion. I wasn ' t sure whether he was
going to propose javel ins instead. The key point, i t
seems to me, is this: People who are studying what' s
going on in our society today report frequently on
the I i t i g i ous atmosphere, and on the adversari a I
culture. The fact is, that a lot of people who are
involved in some of our pub l ic interest groups, and
I 'm assoc i a ted w i th many of them, feel they are
attacking issues, but, in fact, what they' re doing is
expressing their frustration with the total system
and just simply finding a convenient target. The
challenge is how people approaching these issues from
their different and legitimate separate interests may
come together ~ What seems to be often lacking are
three things: Number one is a common base of infor-
mation. It's amazing how fragmentary the factual data
are and how many misunderstandings arise simply because
one or another party at the table simply doesn't know
what the facts are that perhaps a second person may
have. So, number one is the question of sharing
information.
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Number two i s trying to understand how the system
works. This is a matter where some of us take the
point of view that separation oF government and indus-
try is not the same thing as separation of government
and church. In point of fact, ever since the origin
of the country, one can find some form of partnership
has been involved. I can't Find a single technology
today in which the government doesn't have a key role
to play, notwithstanding the strenuous efforts by
those in Industry to assert that all they need is more
freedom for that entrepreneurship, and then in the
next week, they ask for some form of incentives and
tax relief and so on to help that particular sector.
But the government bureaucrat takes a similar point of
view by not admitting all the activities that involve
regulation and trying to keep a low profile so as not
to be accused of being a kibitzer. What's lacking is
a sense on a part of these contenders that there is
something larger at stake which leads me to the third
point and the major question.

To come to that sort of negotiating position means
trying to reduce conflict early in the process and nor.
after everybody is in eyeball-to-eyeball confrontation,
where the facts don't matter anymore, and the tempera-
ture has gone up, and everybody is digging in for
position. To keep that from happening means coming
prepared with a point of view of accepting a group
concensus. My question about the oil industry here is
the following; It distresses me that ail too often
there is a siege mentality in industry, and that they
do not approach this question with adequate preparation
as to the broader issue. The main criterion that they
have to apply in the business is, of course, the profit
and loss statement. No one can deny that's the place
to start, but there is an element of social respon-
sibility here that I often find missing in the whole
notion of negotiations. The act of the corporation,
which is an act of government to give an industry
some role in our society, is a privi'leged role, as a
matter of fact, under the law, and carries with it a
social responsibility in return. What I do not find
is the interest and dedication by industry before
coming to meetings of this kind in trying to find out
what the broader point of view is; in a sense, to
conduct an impact assessment in advance that they
make avai lab le to themselves, but f rom the point of
view of just sel f-education, as to what the external
costs are, what the social costs are, what the
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environmental costs are, and what are the problems that
wi I 1 come in the future by taking the short-term point
of view. So my question is, how do you feel about this
question of industry approaching the bargaining table,
as it were, not with the notion of steamrollering the
dissent, not with the notion of defending past
positions -- but considering the broader view that I
mentioned above.

That was a mouthful . I ' l l only bri ef1 y try to respond
to that. Number one, if there was an Earth Day for the
oi I industry, i t probably was Santa Barbara and the
spi I I there. I f there was a second Earth Day, it
probably was the Alaska pipeline. The pipel ine took
the industry through a tremendous learning experience,
and there's no way to teach industry a lesson any
better than economical ly. Every month that that pi pe
lay up there for four years and rusted, they lost
almost $11 mi I 1 ion. I t's much better engineered
because more time was taken to do i t, and I think
that industry is getting smarter all the time in
looking at these things from an impact-assessment
standpoint before they go into them.

Mr. Hay:

However, an awful Iot of people in industry are just
as paranoid and just as polarized as some of the
environmental i sts, and they don' t take the time to
understand what the other side i s rea! Iy trying to
do. They know their position, but there are not too
many negotiators and diplomats out there trying to
seek a Camp David agreement.

So I think that you wi I I see people 1 ike me and other
people in the future try to reach out and understand
these problems and, hopeful ly, try to seek a middle
ground long before we get to the courts.

Mr. Ross: David Sensibar, would you I ike to offer some comment
on that7

Mr. Sensibar: I believe that one of the problems we face so
often in this interface between public interests and
industry is that we find ourselves on the cutting
edge of the Iaw. That is, there isn't a clear-cut
experience record to dictate where public interests
recede to private interests and where private interests
recede to public interests. And so there is a ten-
dency, I believe, on both sides to overstate the
position so that in this ebb and flow you can recede
as little as you have to to get the most that you
can. I think you'lI find that as the case law



evolves in this area and where there are things that
can be c i ted as suppor t for one pos i t ion or the other,
the contentiousness of these meetings wii 1 dissolve
because people wiii know exactly how far they' re
permitted to go before the meeting begins. So
think in some of the contentiousness is that you' re
describing would disappear.

In the past, the very people that knew most about
what we were going to experience or anticipated we
were going to experience were not listened to because
they were paid by industry. Therefore, they were
industry spokesmen. They were not considered as
objective scientists. This was a mistake on our part.
Time has shown us that and I think it continues to be
the case in many instances where industry, in good
will and to their own self interests, admittedly, are
attempting to do what they can to explain to the
state decision-makers what they may anticipate, and
very often are not listened to nearly as closely as
they should be.

On the other far side of the coin, I think it's also
important to comment on the fact that I, for one,
don't ever expect there to be a significant mora!
aspect to industry, whether it be petroleum or other-
wise. i expect them to stay within the law and I
expect them to stay j ust within the law. Their
primary obligation by their charters and by their
legality is to provide profits to stockholders.
That, I think, must be the primary recognition, so
if we never expect the industry to do anything but
try to make a profit and stay within the law, we
probably shan't be disappointed.
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THE OCEAN AND OUR TECHNOLOGY

ALFRED A ~ H ~ KE I L

One of the logical consequences of the Marine Resources and
Engineering Development Act of 1966 is the National Sea Grant
Program. It has as its goal the expansion of ocean use and the
participation of universities in this expansion ~ Since there
can be virtually no ocean use without ocean industries, it
fol lows logically that the National Sea Grant Program should
emphasize I inks to, and cooperat ion with industry. The Sea
Grant enabling act therefore requires matching funds from non-
federal sources. Congress expects a substantial part of the
matching funds to come from ocean-related industries through
cooperation with the universities in the framework of the
indi vidual Sea Grant programs.

It is obvious to me why the Sea Grant Association considered
this topic, "Ocean Engineering," an important and timely one.
Ocean engineering and ocean technology activities within the
Nat iona I Sea Grant Program were always modest and have been
decl ining in recent years. The Ocean Engineering element under
NSGP's Marine Technology R 6 D is 10 percent of the total
National Sea Grant R 6 D budget. Ocean engineering activities
of al I kinds are estimated to be about 20 percent of the total.
It is important to look at the reasons for this pattern, par-
ticularlyy since overall federal support for ocean engineering
and ocean technology development has also been declining. We
must, therefore, squarely face two key questions: Is Sea Grant
ocean engineering sterile and unproductive by nature, or is it
unattractive to industry and, if so, why2 Then, one must ask:
is it Important to create an energetic Sea Grant-supported
ocean engineering program, and if so, what provisions have to
be made to make such a program a vigorous and effective onel

These questions concerning the Sea Grant Program relate to the
much broader question; What should be the relationship between
university, government  federal government in particular, but
also state governments!, and private industry for achieving
the national objective of advancing all marine-related tech-
nologies and putting these advances to use, through our free
enterprise system, for both the economic gain and overall
benefit to society7 The importance of effective cooperation
among these three elements to our national strength in all
cases of industrial developments has been symbolized by a well-
known and highly successful industrialist, member of the
National Academy of Engineering and strong supporter of
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I
academi a. He compares the three parti c I pants  uni vers i ty,
government and industry! to the legs of a three-legged stool .
The relative contribution and the strength and length of each
leg have to be commensurate. Their mutual interaction and
connection to the common purpose, effort or objective,  the
seat which they support! must be strong. Hut before recommend-
ing changes for the three legs of our stool and their inter-
action in the case of ocean developments, let me first trace
the pertinent developments of the past 30 years because we
must understand how we got to where we are, before looking
ahead. I will look individually at the three "legs," government,
university and industry, and touch briefly on the historic
development of the interface of each with the other two during
the post-World War II period,

GOVERNMENT--UNIVERSITIES--INDUSTRY

FEDERAL GOVERNMENT

Since a progressive, healthy industry is vital for the economic
strength and national security of the U. S., there must be a
concern in the federal government to create an environment in
whrch the U. S. industry can develop vigorously. Federal support
for the development of technology and of engineering practice
during the past 30 years has been mainly in the form of research
and development sponsored by the Department of Defense and NASA,
i.e ~ , by government agencies or departments which were the
direct beneficiaries and users of the results of the research
and development they sponsored. Therefore, the transfer of
research results and new technologies toward military and space
applications has been direct, and inherent to the programs of
these government organizations. Obviously, there have been
many spin-offs to the civilian sector from technology-oriented
R 6 D sponsored by NASA and DOD, primarily as a result of
technology transfers within those companies which were heavily
invoived in this government-sponsored work as well as in products
and services for the private market.

Federal support for research and development aimed directly at
the commercial sector has a very different relationship between
sponsored research and users of any results of such research.
The major and basic difference is that the sponsoring government
organizations such as the Department of Energy  formerly ERDA!
or the Department of Transportation are not the users of the
results of the research and developments they sponsor. The
users are the transportation and the energy industries, i.e.,
privately Owned, commercial enterprises. lt is, therefore,

i
Ral ph Landau, The Chemical Engineering Tri lemna, Chemical

Engineering Progress, Vol. 72, No. 8, Aug. 76, pp. 13-16.
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much more complex and di fficul t to design federally-funded
research and development efforts for eventual commercial use,
i.e., R 0 D programs which are so managed as to assure or at
least faci1i tate the transfer of the research resul ts and
advanced technologies into successful applications by the
private sector. The government's massive experience wi th space
and defense developments does not apply. It is appropriate
to note here that our major technological competitors on the
world market, Japan and West Germany, have extensive experience
with federal encouragement and support for non-mi I 1 tary, non-
space R 6 D, because they have been able to concentrate on the
commercial sector almost exclus ively for the last 30 years.
In the U. S. that element has been running a very poor third
to the mi I itary and space-oriented R 6 D. Furthermore, both
countries  especial ly Japan! have establ ished symbiotic relation-
ships between government agencies and industries, relationships
that at present would seem too close in the American context,
but which have been most effective in supporting commercial
development.

Consider the federal R E D support to universities. After the
end of World War II, there were 20 years of rapid growth in
support of science at U S. universities. Major support came
from the National Science Foundation, but it is important to
remember that the advancement of engineering was always a smal I
part of the total NSF expenditures, although Congress specified
both science and engineering in the NSF charter. There was,
however, a substantial growth in OOD and NASA support for basic
and engineering sciences and for development of advanced tech-
nologies. During the past IO years, even this support has
leveled off and, in many cases, there has been an actual decline
in support for engineering research and development at univer-
sities es . At the same time, new research areas have come into
the picture with the creation of new federal departments such
as Eransportation; new thrusts in existing departments such
as the Department of the Interior, and the creation of new
agencies such as NOAA, EROA  now Department of Energy! and EPA.

In the case of the Department of Energy we see an explicit
determination to foster the advancement of new energy techno-
logies and to transfer the results into the conmercial sector.
Most recently the National Science Foundation in its Notice
No. 72 of March 29, 1978 announced "the intention of NSF to
provide funding for the encouragement of cooperative research
between industry and university in order to strengthen the
ties between these two segments of the nation's scientific
and technological resources." NSF specifies, however, that
proposed research should focus on fundamental scientific
questions rather than on technological deve1opment. Mowever,
I see nowhere in the charter of any of these federal programs,
as explicit and strong a commitment to transfer research results



developed by university-based efforts which are supported by
industry and the federal government toward development of
engineering solutions to national needs, as in the National Sea
Grant Program.

The Sea Grant Program in recognizing, emphasizing and actually
mandating this transfer of research and technical developments
to the commercial sector in the marine field by means of its
advisory services, is therefore a hal lmark of recent federal
Iegisiation in any field of commercial endeavor. It establishes
corollary responsibility and objectives for identifying develop-
ment options and for opportuni ties for the conduct and further
appl ication of uni vers i ty research.

UNIVERSITIES

The substantial infusion of principally scientific research
funding into the U. S. universities after World War II led to
the development of large-scale research efforts at universities
with systematic emphasis on the advancement of the scientific
frontiers. This academic research revolution had great benefits,
but also had its drawbacks, particularly for schools of engin-
eering. By the middle sixties, there was a general attitude
that the schools of engineering should be primarily science-
oriented. Parallel to this development went a reduced emphasis
on the engineering dimension  integration across scientific
disciplines, synthesis, design, etc., i,e,, all areas related to
the ~doin of engineeri~cn! in the curriculum as weii as in
university research. 4 cl imate or attitude evolved where
engineering efforts to put science to practical use were
considered "unworthy of the sacred hal ls of academlaeu Sea
Grant came into being in the Iate 1960s, at a time when the
engineering schools in the U. S. had begun to real ize they had
become, or were becomingg schools of engineering science, and
that many engineering-related courses had fallen by the wayside
to make room for more and rrfore emPhasis on "fundamentalseu
Fortunately, during the 1970s a resurgence of "engineering''
began in the engineering schools in an effort to provide a
reasonable balance between science and fundamentals on one
hand, and engineering endeavors on the other.

INDUSTRY

Industry exists to meet market needs economically by supplying
technical services and products. It operates in a highly
competitive environment, nationally and internationally, and
must make prof it in this process in order to pay dividends to
its shareholders and to be able to invest in new, innovative
ventures. The competitive environment forces industry to
protect ''special know-how" such as new process techniques and
production capabilities. Such protection is often accomplished
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through patents, but often "keeping trade secrets" is more
desirable since applications for a patent could make competi tors
aware of new di rect ions.

Following World War I I many U. S. industries experienced a period
of rapid growth, Such growth in the military/space industrial
complex was the resul t of enormous mi I i tary and space programs
with their related purchases and the extensive R 6 D efforts
supporting these programs. The Free market sectors of the U. S.
economy, on the other hand, generated many large and vigorous
industries wi th 1 i t tie or no federal support in the areas of
chemicals, pharmaceuticals, oi I and gas, automobi ies, paper/wood
products, conmunl cations, electronics and computers, wi th the
fast three benefi ting substantiai ly from the DOD and NASA
programs. Most of these industries establ ished large interna'Ily-
funded research laboratories which often became centers of
excellence wi th international reputations. In addi tion, there
are U. S, industries which became regressive such as rai lroads
and shoe manufacturing, or developed slowly as for instance the
marine industry wi th the exception of the offshore industry.
A large number of intermediate-size and smail companies have
also roade, and are making, valuable contributions to the
economy, often because their smaller size provides a better
environment for innovations, risk-taking and pioneering.

GOVERNMENT--UNIVERSITIES--INDUSTRY

Before reviewing the area of ocean engineering and ocean tech-
nology in the context of the "three-legged stool," we must
appreciate the major constraints under which each of the three
legs  lee., i ndus try, university and government! now operates .
~lndustr , in a free enterprise system, must be oriented toward
serving markets and generating prof i t. industrial companies
Face a strongly competi tive environment, national iy as wel I as
international ly, and must for economic advantage, protect their
propr i etary i nformation and patents. Uni vers i t i es wi th the i r

protect their freedom of inquiry and teaching whi le depending
primarily on externally furnished support for their operations
and the research done by faculty and students. In addi tion to
thi s respons i bi 'I i ty of a I I uni vers i t i es to the academi c
environment, schools of engineering have the additional respon-
sibility to develop sound engineering attitudes among their
students, and to take steps to facilitate the transfer of their
indivrdual research to the practice of engineering, a step
which transcends publishing research results, and which can
easiiy be neglected' Government, acting as a surrogate for
the people of the U ~ S., has a responsibiiity to prevent
favoritism, to exert certain controls and to assure free
competition, but it also has an obligation to create a climate
in which U. S. industrial enterprises can prosper and thus
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strengthen the U. S. economy.

The government, industry and the universities have responsi-
bilities to themselves, but each of them has responsibilities
to the other two legs of the three-legged stool. I have already
stressed particularly the university's and the government's
responsibility toward industry . I want to address now the
responsibility of industry toward the universities. Universities,
or academic institutions in general, are the source of talent.
upon which industry depends for its professional manpower.
Industry discharges some of its responsibility ta maintain
these sources of trained professionals and fundamental knowledge
through federal and state taxes  part of which Is used to support
education! as well as through direct contributions to academic
institutions for "brick and mortar," equipment, student fellow-
ships, endowed professorships, and occasionally unrestricted
contributions for operating expenses. These actions are
commendable and gratefully acknowledged, but now we have reached
a point in U. S. history where, due to the academic and federal
funding trends of the past three decades and the national need
for technical leadership, industry's responsibility should go
beyond these traditional bounds and include at least encourage-
ment and hopefully support for engineering research and develop"
ment in academic institutions in close connection with their
educational programs. An illustrative and successful example
was the establishment of the Electric Power Research Institute
 EPRI! some six or seven years ago. It is sponsored by the
electric utilities of the United States. EPRi supports research
at the universities relevant to the improvement and future
development of the electric power industry for the common
benefits of all their members, and through them, the U. S.
economy and citizens.

Why have I gone into such detail about engineering education
and engineering research and development at the universities7
I have done so because:

1! The two neglected elements of engi neering education addressi ng
the "doing of engineering'' and the "use of technology" are
directly related to the objectives of the Sea Grant Program.

2! Any substantial progress in these two areas requires close
interaction and cooperation between industry, government and
the universities.

My premise is that Sea Grant/university/private industry
relationships aimed at ocean developments must be viewed within
this general framework of interaction among federal government,
universities and industry. Let us now look at the specific
subsets of activities concerning ocean engineering and marine
technology.
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OCEAN ENGINEERING

The II. S. needs for ocean engineering derive from military
requirements and from the growing thrust for greater use of the
oceans and their resources. The military programs in ocean
engineering  including marine hydrodynamics, structure and
power systems, materials development, naval archi tecture, sonar
engineering, etc.! have been in existence for many decades, but
federal ocean engineering programs for non-mi I i tary purposes
have been very slow in developing.

The major federal contributions to the development of U. S.
marine technology and the systematic development of the founda-
tions of ocean engineering were made by the U, S. Navy's R s 0
programs. From 1948 to about 1968, these mi I i tary-sponsored
broad R 6 O programs had a major impact on severa'I commercial
sectors such as shipbuilding, the general development of materials
for use in the marine envi ronment, marine power systems and deep
sea diving developments.  n addi t ion, they laid the foundations
for many other developments such as ships for deep sea dri I I ing,
mobi le semisubmers ible offshore platforms, ocean mining and
deep sea completions of oi I wel is. However, since 1968 the U. S.
Navy's R 6 D program in general ocean engineering has decl ined,
Ocean engineering sponsored by such other government organi-
zations as the National Oceanic and Atmospheric Administration,
the U. S. Coast Guard and the Mari time Administration has been
directed mainly toward specific developments usually using
avai 1 able ocean engineering foundations and in most cases,
available technologies. In most cases, they showed little
concern for expanding the technological base further; and even
less concern for contributing to the foundations of ocean
engineering.

Meanwhile, the offshore industry has become the largest private
contributor to ocean technology by virtue of its drive ro
develop offshore natural gas and oil resources. This private
effort has given the U. S. a unique position of leadership in
offshore exploration, offshore production and offshore technology
in general. A parallel and also private effort to develop
offshore mining of manganese nodules was begun several years
ago, but this has not yet reached the level of a well-established
marine technology. We have here an illustration that there is
a long way from the state of the art where we say; "We expect
that we can do it," to the state of industrial practice where
we can say: "We know we can do it ecause we proved that it
works in industry."

In contrast to the ocean technologies benefitting from these
large-scale efforts by the military or targe industrial enter-
prises, there are the technologies supporting many small and
intermediate-size marine resource industries: hardware



technology such as fishing boats and fishing gear, fish processing
equipment, bui lding of seawal ls and piers, a variety of innovative
efforts in aquaculture and biomedicinals, and software technology
such as tools for fish resource model 1 ing, In the Uni ted States
these "sma1 ler scale technolog i es'' have had I i t tie systematic
support to encourage advances. The demand for ocean engineering
in support of modern ocean science must not be overlooked . It
has also grown substantially, mainly in connection with large-
scale ocean science programs, Modern large-scale ocean science
is oniy possible, and becomes most effective, with the use of
modern instrumentation and techniques as wel I as integrated
approaches to data-taking, data-processing and model development.
Typicai examples are today's sophisticated technology, both
hardware and software, for offshore geological exploration and
the use of satellite technology for acquisition of oceanographi c
data.

As we look toward the future, I see the need for a systematic
approach to ocean engineering aimed at advancing non-military
uses of the oceans. Hew or expanded programs must be oriented
to ultimately advancing the future use of living mineral and
energy resources of the oceans, advancing marine transportation,
reducing and controlling marine pollution, and facilitating
coastal zone planning and management. They must address:

- The development and strengthening of the foundations of ocean
engineering and the development of technologies.

- The effective transfer from "the state of the art" to "the
state of industrial practice ."

- The synthesis and i ntegration toward operating systems which
effectively respond to national needs .

The background I have traced wi ih you leads me to the conclusion
that better cooperation among government, industry and the
universities would contribute substantially to the success of
such new programs and to the national advance of ocean engineer"
ing. The National Sea Grant Program with its unique charter to
couple a federal government agency with universities, and to
encourage university/industry interaction, has created an
environment and established a pattern and mechanism for better
cooperation, not only for ocean engineering, but other fields as
well. In the further discussions, I will confine my remarks to
ocean engineering in the framework of the National Sea Grant
Program.

Ocean engineering has played and is still playing a relatively
minor role In the National Sea Grant Program because the main
thrust of the program has historically been toward development
of living resources. It is, therefore, not surprisi ng that the
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impact of sea grant projects in marine agriculture, biochemicals
and pharmaceutical products, fishing industry and fish processing
on commercial and foreign trade has been substantial, while Sea
Grant ocean engineering accomplishments and their impacts on
indus tri a I developments have been I ess v i s i b I e. The ocean
engineering program in Sea Grant is further complicated by the
difficulty of obtaining matching funds from industry for ocean
engineering, and the inherent problem of transferring technical
advances from the universities Into established marine industries
and the free market. This is not to say that there have not been
substantial ocean engineering contributions. Many do exist, but
a summary report on the impact of Sea Grant ocean engineering
developments and technological advances is not available.

The reduction of federal support of research on fundamental as
wel I as applied areas relevant to ocean engineering on one hand
and the increasing demands for imaginative ocean engineering on
the other, establishes a particular need for a revitalization
of systematic federal support for ocean engineering research.
The NationaI Sea Grant Program should play a major role in this
revitalization.

STEPS TOWARD STRENGTHEHIHG OCEAN ENGINEERING

In exploring steps to strengthen ocean engineering in the
Hational Sea Grant Program, we must distinguish between advancing
the foundations of ocean engineering which have the goal to make
ocean engineering more effective; the actual development of
technologies and technical products which ultimately must be
transferred to the free market; and the synthesis and integration
toward operating systems. The individual roles of government,
industry and university are quite different in the three cases,
and so are the steps toward improvements.

FOUNDATIONS OF OCEAN EHGINEERING

Strengthening the foundation of ocean engineering under the Sea
Grant Program should address.

I! Present ocean engineering methods and practices to identify
areas which could definitely be improved.

2! Application of scientific breakthroughs to ocean engineering
methods, thus striving for benefits from new knowledge.

The process required to establish individua I projects linking
university programs to industrial needs and practices can

2An Analysis of the Potential Commercial and Foreign Trade Imparts
of the Sea Grant Program, Report CPA 77-2, March 1977, Center of
Policy Alternatives, M, I,T.



effective'Iy bui ld on the establ ished industrial practice of
obtaining services of professors as consul tants, and the experi-
ence of those faculty members who already interact successfully
with industry. At present, this practice has offered great
benefits by bringing industrial experience resulting from such
consulting into the classroom; providing a most effective
means of transfer of new technology into industries; and often
generating industriai grants for students and for research.
New projects of the type I described for joint sponsorship by
industry and Sea Grant, should take advantage of this already-
existing connection between faculty and industry. The Nationa'I
Sea Grant Program should encourage such developments .

The process of establishing broader pro 'ects for joint sponsor-
ship by industry and the National Sea Grant Program requires
that problems common to a group of companies or new industrial
opportunities be identified. A typicaI example was the indenti-
fi cation oF needs for "Sea Floor Engineering" which was carried
out by a Panel of the Marine Board of the National Research
Council. The Panel consisted of representatives of a number of
industries and universities. The National Sea Grant Progam
 that is, the national headquarters as well as the participating
universities! must cooperate with the engineering community in
industry and the universities in the identification, planning
and establishment of programs of this type.

Implementation of the proposed approach can be done as follows:
The National Sea Grant office, in cooperation with Sea Grant
universities and industry, identifies areas of ocean engineering
which apparently would benefit From the proposed type of program,
and industries could directly propose such areas to the Sea
Grant system. NSGP would announce to the universities that the
formulation of programs i n those areas is desired, requesting
nominations and applications of faculty members who are
interested in carrying out the program formulation effort. The
persons selected would work for a period of nine months  one
academic year! or up to 15 months  one academic year plus the
summer preceding that year as well as the following summer! for
the National Sea Grant Program. This person would review the
field carefully with the industries involved, the universities
working In these areas, with relevant groups of the National
Research Council and federai agencies, and develop a proposed
program. The individual selected would also work with and
report progress to an NSGP-appointed review group consisting
of engineering leaders from industry and universities. The
individual would also participate in introducing the proposed
program into the NSGP and NOAA budget and, where appropriate,
in discussions with higher levels in the Executive Branch as
weil as Congress.

In order to obtain the services of the best academic talent for
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this type of program formulation  i.e., faculty members with a
high academi c standing, demonstrated engineering competence and
a flair for innovation and entrepreneurship!, assurance is
needed that the proposed investment of time by a facul ty member
is supportive also of his academic career development. The
proposed approach would be particularly effective if it were
aimed at attracting faculty members who just received tenure.
A "public service" of nine to fifteen months for development of
an important program would be intellectually stimulating and
rewarding, and it would broaden the individual's horizon sub-
stantially. However, provisions would also have to be made to
assure easy reentry of the individual into academic life upon
completion of a successful assignment. This could be done by
honoring the individual who would accept the responsibility for
development of a program formulation by a national Sea Grant
faculty fellowship which would assure the individual a
substantial research grant over a two-year period in the area
of the study which the individual has carried out.

ACTUAL OCEAN ENGINEERlNG DEVELOPMENTS

The development of technologies and actual technical products
and systems related to the development oF marine resources and
ocean uses is a most important dimension to be strengthened in
the National Sea Grant Program as well as in the universities.
The present university/industry interaction is again industry's
method of using university professors as consultants. As
valuable as this method is for bringing industrial experience
i nto academi a, i t does not prov i de the oppor tun i ty to i nvo1 ve
students in the actual process of product development and
innovation. Steps toward involving the students in that
process are a most essential contribution to the development
of a balanced ocean engineering educational program.

The major problems with industrially-supported engi neeri ng
development at the universities are patents because a third
party, the U. S. government, enters into the case through the
regulations governing federal s'upport. Between industry and
university, agreements can be reached concerning patents by
means of negotiations but federal government rules and practices
must also be accommodated. At present, the National Sea Grant
Program requires that for any invention made under either full
or partial support by the Sea Grant Program, the university has
to apply for a patent. When such a patent is obtained, the
university can apply to the Department of Commerce to have it
assigned to the university with the proviso that no royalty wiil
be paid for use of this patent by the U ~ S. government.
Obviously, this procedure provides litt'le incentive for private
industry to join forces with any university and the Sea Grant
Program because of the uncertainties for patent decisions.



I f we want to overcome the present guarded approach by industry
and develop strong interaction wi th our universities on Sea Grant
projects which address technical developments, the Oepartment of
Commerce must rule that any patent developed with ful I or partial
support by the Sea Grant Program will automatically be assigned
to the univers i ty invo'Ived. Negotiations between the uni vers i ty
and industrial enterprise in the establishment of joint projects
woul d then be greatly s imp 1 i f i ed. A uni vers i ty woul d know
exactly where it stands with respect to patents and could, for
instance, negotiate during the establishment of a project to
permit industry to share in the patent title; to have limited
time, exclusive royalty-free 1 i cense for the patent, and/or the
right to buy out the government interest investment in the project
so as to own the patent outri ght or jointly wi th the uni vers i ty,
while still assuring the royalty-free use of the patent for
government purposes. 3

Establ ishment of cooperative projects in this new environment
proposed For the National Sea Grant Program can bui ld on the
established industrial practice of obtaining services of profes-
sors as consuI tants, and the experience of those facul ty members
who already interact successful ly with industry. The National
Sea Grant Program should encourage such developments. Further-
more, i t should acknowledge facul ty consul ting as a most valuable
and important means of corrmercial ization of scientific and
technical progress; consulting for industry is actually an
important "advisory service" in the general sense of the word.
The universities should encourage arrangements where students
can, as part of their education, participate in the university
envi ronment in selective product developments and in innovation.

3For clarification, the present practice of NOAA vis-a-vis
uni vers i ties and patents wi 11 be reviewed: Under present Sea
Grant Program grants, NOAA takes "ti tie" to all inventions
arising out of the sponsored research, while giving the univer-
sity a royalty-free right to use the invention itself--but no
right to license others. These grants contain a "patent rights
deferred" clause which requires the u iuersity to ~re ort aii
i nvent ions to NOAA s i nce they have t i t le. However, i f the uni-
versity wishes to file a patent application on an invention
related to the grant, the universi ty can petition NOAA for
greater rights, i.e., for waiver of title to the university.
If the petition for greater rights is not granted, ti tie remains
with NOAA, and the university is obI igated to execute formal
assignment documents, but without being reimbursed for filing
expenses . If NOAA approves the petition for greater rights,
title to the Invention is transferred to the university and the
government retains a royalty-free, non-exclusive, non-transfer-
able license to make, use, and sell the invention on behalf of
the government, Under the latter circumstances, the university
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NEW PRGGRAMS ESSENTIAL FOR MARINE RESOURCES DEVELOPHENT

The Sea Grant uni versity community, in cooperation with the
National Sea Grant Program, and with industry participation can
a I so take in i t i at i ves toward i dent i fyi ng essent i a I broader
projects which are retevant for marine resources development.
The increasing activities on the continental shelves of the U. S,
 offshore oi I and gas, fisheries, ocean dumping, etc.! would
benef i t from systemati c developments such as:

Dynamic models of the circulations and mixing processes of the
waters of the 200-mile economic zone.

Advanced methods for re 1 i ab I y and accurate I y measur ing the
actual extent of fishery resources.

Systematic efforts to develop dynamic ecosystem models.

U. S. port developments in the context of local, state and
national interests, and changing marine transportation patterns.

Review of each of these topics can provide the base for the
estab I ishment of new programs which could then be carried out by
the National Sea Grant network with or without the help of other
academic institutions. A more speci f ic discuss ion of the indi-
vidual topics is beyond the scope of this paper.

C 0%ION FACTORS

Let us now address common requi rements for projects and programs
established under any one of the three approaches. These projects
and programs must be scienti f ical ly sound to be accepted by the
universities and relevant to the advancement of speci fic fields
of engineering to be acceptable to industry. The technology
transfer from university to industry must be assumed and would
logical ly fol low as a resul t of industrial part ici pation in the
formulation and moni toring of the programs.

is free to negotiate a license with an interested company or with
the sponsoring industrial concern.

Other governmental agencies having similar "patent rights
deferred clauses" in most of their contracts/grants are NASA,
DOE, DGI, and DOT. However, NSF, DHEW and DOD have granted
Insti tutional Patent Agreements whereby universi ties automati-
cally take title to al I inventions arising from their sponsored
research, with the government retaining a royalty-free, non-
exciusive license to make, use, and sell for al I governmental
purposes.
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To assure the success of the new approaches which I propose, it
is important to be aware of the factors governing the successful
Sea Grant projects analyzed in the study mentioned earl ier. Many
of these factors apply just as wel l to making the proposed joint
Sea Grant/industry projects successful The characteristics
of projects with commerciai potential are therefore quoted here:

]! The principal investigator was encouraged by strong user
interest and by their direct support of his efforts often in
application to his field of investigation.

2! Most commercial ly successful projects were directed toward a
market or production need, rather than a scientific or tech-
nical opportunity.

3! The project had reached the developmental stage and the
technical uncertainties were low.

4! The principal investigator was active in communicating the
results ta technical and user groups,

5! There was early and continuous involvement of users as well
as extensive communication and participation of other
scientific and technical colleagues.

6! The promise of high profitability often led to new enterprises
being formed frequently with the involvement of the investi-
gator or his associates.

7! Barriers to corsnercial success of technological innovations
such as capital, industry structure, risk, etc., were not
considered to be as significant as other "softer" issues such
as environmental regulation, legal or institutional problems
and market development.

8! Chances of success were enhanced when the university environ-
ment was highly supportive and had a strong experiment station
or advisory service orientation.

CONCLUSiON

The steps I have proposed are essential for advancing ocean
engineering and marine technology for ocean uses in general and
for the further evolution of the National Sea Grant Program which
has matured during its first decade. During that period it has
concentrated mainly on local and state-wide problems. The time
has now come for the National Sea Grant Program to expand by
adding program elements of regiona'l or national scope in response
to the foreseeable developments of ocean uses, particulariy of
the 200"mile economic zone, as welt as the coastal zone. A
vigorous and successfu't Sea Grant ocean engineering program
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aimed at advancing the Foundation of ocean engineering and the
actual development of technology and its use must be created.
In summary this requires the fol lowing actions:

Ehe hlational Sea Grant Program should:

Provide systematic funding for ocean engineering research
which is planned by uni vers i ty facul ty in close cooperation
wi th private industry or which demonstrates close connection
to practical problems, with matching funds to be sought from
industry where appropriate.

Provide systematic funding for development of technology
and technical products based on plants developed by
university faculty members in close cooperation with
industry or assessments of the market, with matching funds
from industry in most cases.

Establish a ruling that any patent developed with full or
partial support by the Sea Grant Program will be automati-
caily assigned to the university involved, but will require
royalty-free uses of the patent for government purposes.

Encourage Sea Grant faculty members to consult for i ndustry,
and accept the consulting services which faculty provides
to industry as valuable special advisory services which
supplement the set of present Sea Grant advisory servi ces.

Endorse the formulation of new programs essential for
marine resource development and support their execution.

Universities having Sea Grant Programs should:

Accept and encourage faculty interaction with industry as
an important function of faculty members.

Value appl ication-oriented research and engineering develop"
ments by facul ty members and students as important steps
in faculty development and engineering education.

Estab lish an environment so that students can actively
participate in university-based development projects.

Private industry should:

Recognize the value of cooperating with university facu'Ity
in identifying individual research tasks and research
programs.

Participate with universities in and provide matching funds
for ocean engineering research and development programs



which are planned jointly by industry and universities.

The proposed expansion of the National Sea Grant Program will
require changes in the style of operation of the National Sea
Grant Program; large changes in the nature and operation of the
present programs at the universities in that increased inter-
action and coop'eration armng them wi 11 be required; and changes
in attitudes in universities and industry in order to bring about
an increased cooperation in the establ ishment of joint industry/
university programs. The benef its which wiii accrue to the
nation, to U. S ~ industries, and to the development of profes-
sional manpower at the universi ties are so great that the
growing pains associated with getting these developments started
must be accepted .



PANELISTS PRESENTATIONS

ELMER Pi WHEATON

Dr. Keil opened his excellent paper by asking a fundamental
question: What should be the relationship between government
 meaning both federal and state! and private industry for
achieving the national objective of advancing all marine related
technology and funneling such information for use through our
free enterprise system for the benefit of economic gain and an
overall benefit to society7

I would like to ask another related and perhaps more fundamental
question: is it national policy to advance marine technology
with the objective of expanding the use of the oceans and their
resources' It is true that the Harlne Resources and Development
Act of 1966 had that as a goal, but if one traces the history of
national ocean policy through both administrative and legislative
actions since that time, one cannot help but conclude that the
national policy has become one of restriction and prohibition
of' the use of ocean resources rather than seeking to determine
an advantageous juxtaposition of use and protection.

Environmenta1 emotionalism appears to have completely over-
shadowed scientific and technological facts about the ocean.
There is some evidence that the pendulum is sw inging back to a
more moderate position which wi 11 allow greater use of ocean
resources, not due to addi tiona I technical or scientific know-
ledge as much as economics. Whether we like it or not, we have
had a government which is operating on adversary principles and
unless we have a capable federal organi zation that can develop
and support arguments for legislation and regulations from a
scientific and technical standpoint, we will continue to have
difficulty in developing the nation's oceanic resources.

I am not proposing that Sea Grant undertake this role in the
Federal government. I believe that Sea Grant has, in many
states, accomplished an outstanding job in supplying technical
and scientific knowledge to state and local governments. There
are several characteristics of Sea Grant that must be recognized,
Due to the matching fund concept, it has primarily local and
regional responsibilities. Another characteristic is that it
is multidisciplinary ~ In fact, the Sea Grant Act states, "The
term 'field-related to coasta'I and ocean resources' means any
discipline or field  including marine science  and the physical,
natural and biological sciences, and engineering, included
therein!, marine technology, education, economics, sociology,
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communications, planning, law, internal affairs, and publ ic
administration! which is concerned wi th or likely to improve
the understanding, assessment, development, utilization, or
conservation of ocean and coastal resources." Thus, Sea Grant
was des i gned to be part i cul arly respons i ve to the immediate
practical needs of industry, the publ ic, state and local govern-
ments on a host of subjects relating to the sea.

State and local governments do not have available in house these
broad capabilities and are loud in their praise and support of
Sea Grant assistance in solving many of their coastal and marine
problems. Numerous examples of the appl ication of ocean
engineering assistance in the solution of these problems exist.

It is true, as Dr. Kei I stated, that large industry has not
been heavi ly invol ved in Sea Grant projects. I t is my opinion
that this is not due to lack of interest nor a rommunications
problem. Large industry has resources and staffs avai lable to
carry out their requi rements in the fields of scientif ic
research, engineering, economics, pianning, law, etc., and can
do this on a proprietary basis. As Dr. Kei1 stated in his
paper, industry operates in a highly competitive environment,
and thus would not put their money in the support of a Sea Grant
project which would not give them a competitive advantage. On
the other hand, I do believe that large industry does recognize
the extremely important function that Sea Grant accomplishes in
educating the public and government officials on marine resources
in an unbiased fashion.

It should also be recognized that large industry has experienced
public distrust of research findings by universities when the
research has been financed by industry. There is the feeling
that the resuIts are biased and, therefore, not acceptable. I
do not believe this opinion to be true, but it is a fact of
life and must be recognized. Therefore, it may be unwise for
large industry to place funds on Sea Grant projects and inadver-
tantly jeopardize the esteem Sea Grant enjoys with the public.

As I have already stated, I do not believe that Sea Grant should
attempt to be the national focus for marine engineering. I
do believe that there must be a strong civil ocean engineering
organization within the federal government that has the
capacity and stature to allow it to effectively influence the
writing of legislation and regulations from a technical and
scientific standpoint to the end that ocean resource development
can proceed on a sound basis. In many areas this w Ii 1 require
the research and development of basic standards and practices
for ocean engineering and the rommunication of such findings
to the engineering community. A considerable amount of the
work could be done by the Sea Grant colleges under the new
National Sea Grant Project. However, I believe that most of the



effort would be done by direct contact from the ocean engineering
agency.

Dr. Keii's paper also discusses the problems of federal support
of research and developments aimed directly at the commercial
sector. A paper published in the April ii, 1978, issue of
SCiENCE, "Fuel, Conservation, and Applied Research" by Gray,
Sutton and Ziotnik, discusses many of the basic issues of the
expenditure of government money for civil technology development
and contains the following excellent policy statement: "The
classical function of federally support R E D is to develop
technologies whose eventual payoff is potentially high but which
entails too much risk for prudent private-sector investment.
The role of federally supported applied research is to provide
the technical information that private industry needs to reduce
its technical risks. In this way private industry can be en-
couraged to undertake innovative hardware development on its
own, giving the federally sponsored applied research a much
greater leverage on technology development than does the budget
for federally supported hardware projects."

I hardly need to add in closing that I believe the biggest risks
are in both federal and state legislation and regulation inso-
far as ocean resource development is concerned. Sea Grant has
been of the greatest assistance in this arena within the various
states, and its inf'luence is now being felt at the national
level. It should become stronger with the Nationa'I Sea Grant
Project. However, do not let it overwhelm the great strength
of Sea Grant--the grass-roots or the bottom-up approach.
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T LE BREWER

I'd like to recognize that science is the key to understandin
and its historic pre-emptive role is understandable. In today' s
international competitive environment, U. S. industry must focus
on t~echnolo , the key to utilization. i guess that's the second
definr tion you' ve ha today o technology.

As pointed out in Dr, Kei 1 's paper, this focus in the non-
mil i tery, free market sector has been principally in those areas
of potentially high return which would warrant the investments.
The special ized and non-aggregated markets have not developed
because of lack of support. This i s truly an area in which the
government and the Sea Grant Program could make a significant
contribution. The question in these areas, as Elmer said, is
not so much the question of protection of special know-how, as
it is the cost of development. The costs are too large for
small industries and the potential for return is not large enough
for the large industries.

As Dr. Keii pointed out In his paper, the major federal contri-
bution to the development of U. S. marine technology and
engineering was made by the U. S. Navy's II 6 D program between
World War II and about 1968. Budget cuts reduced this effort
significantly and it was not picked up by other agencies. The
non-military, non-space ocean programs are not aggregated as
they are, say, in the Navy, which was the user agency and can
maintain its relevance and insure technology transfer.

These are the major problems for the civil oceans industry The
maintenance of relevance and the achievement of technology
transfer. I'd like to comment on those two areas for a moment.

A key problem exists with smal I industries because they have no
mechanism to aggregate their requirementse NOAA must take the
initiative here. The iarger industries, such as offshore oil
and gas have taken the initiative and NOAA will have to maintain
a watchful eye. However, without a road map, NOAA wi1 I find it
impossible to maintain an overall program focus considerrng al1
government agencies, large businesses, small businesses, univer-
sities, scientific communities and the Congress. What is needed
is the centralization of the oceans' activity to the fullest
practical extent into a single organization with effective
stature within the federal organization structure for the
realization of both the full economic potential of the ocean
and the protection and conservation of the ocean environment,
and an orderly and disciplined framework for defining and scoping
the overall program for relating individua 1 pieces to the whole.
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It's this relating of the individuai pieces and this traceabi I ity
or relevance that is important.

A number of previous studies have concerned themselves with the
gross economic benefi ts from increased ocean use. However, they
did noi specifical ly explore how these related industrial develop-
rnents could be accomplished which would generate these benefits
and what specific steps the federal government would have to take
to faci I i tate and enhance these developments.

In I978, the NACOA Coirvnittee is developing an approach which
concentrates on identifying opportunities for improving existing
ocean industries or new ocean industries. Gaining perspective on
the extent of the economic benefits which can be obtained, iden"
tifying the road blocks  the lack of scientific understanding,
technical deficiencies, regulatory constraints, present policies,
etc.! thus showing the way for successfui and effective govern-
ment action. In order for industry to be more supportive of the
Sea Grant Program, the program must have clear objectives defined
with traceabi I i ty of the technology to the utilization objectives.
These objectives must also be planned on a def ini tive schedule.

In addition to industry� 's concern with the protection of the
special know-how, as discussed in the paper, industries have
a tendency to go it alone whenever possible to achieve a specific
~oaI, on a defined schedule and within a planned budget. A
closer link to industry might be possible if in the steps recom-
mended in Dr. Kei1's paper toward strengthening the ocean
engineering, more goals oriented programs be considered with
industry engineers as principal investigators or co-investigators.

The problem of technology transfer is rritical. Having seminars
and delivering papers does not transfer the technology. It does
not transfer the enthusiasm of the investigator. You need an
advocate and you must transfer the advocate with the program.
You cannot transfer the program and leave the advocate behind.
This is not a problem peculiar to the oceans industry, or to
Sea Grant, but is generally prevalent in industry. Whenever we
attempt to develop an idea from our own laboratories into a
product, we are faced with this problem. One of the biggest
problems and the area of greatest failure is in this technology
transfer, so it's not unique, but it is, indeed, the problem
that must be addressed, and I would stress that within the Sea
Grant Program, it's not just sufficient to develop tenure and
develop professors, but it is important that we deve'Iop engineers
who can come into industry as advocates with enthusiasm to per-
petuate those projects.

One area not addressed by Dr, Kei I is facilities. Both large
arid small industries could benefit from specialized national
laboratories which neither could afford to bui ld or operate.
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in the early days of aviation, NACA maintained and operated
faci 1 i ti es for the use of industries. Large and small companies
had equai access to these facil ities. Major projects developed
their own facilities and when their programs wound down, they
then sold time to other users. The designating of specific Sea
Grant colleges as centers of research with supporting facilities
would be one way of encouraging "smal i-scale technotogl es."
Thank you,
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DAVID S ~ POTTER

Being the last speaker on a panel of this variety leaves me with
several choices. Qne of them is to do the natural thing and that
is try to comment on each of the other papers and do a rebuttal.

find that the remarks that I wrote some three months ago are
not particularly germane and I no longer can remember what was
bothering me and why I put them down in that order, but I am
very aware of what's bothering me now, having listened to Al and
Elmer and my colleagues.

I think that I would like to interpose a few observations with
respect to this question of the Navy having carried a great deal
of the R f. D in the ocean for the time period 1946 to 1968, and
what's transpi red since then. The Navy did provide 20 years
worth of support for ocean activities and I think anyone of my
age who has been in the ocean business certainly understands
that that was the root of the funding, back in the 1940s and the
1950s. In the mid 1960s, we in the ocean business considered
that the ocean program had to be more broadly based and there
should be a national interest and dedication, and hence divorced
from the defense Implications. There were commercial oppor-
tunities that should be pursued, and a number of us at that
time pressed for what became a Sea Grant Program. At the same
time, not at all related to the ocean trying to earn its day in
the sun, was another phenomenon going on in the 0 ~ ST That was
the restriction of defense budgets and other restrictive legis-
lation that was passed by our Congress to make sure that the
defense area stuck to its knitting. In particular, the thing
that impacted the research community was the Mansfield Amendment
wh ich said that the Department of Defense could not indulge in
or support research acti vi ti es that were not di rectly related
to its mission.

The Mansfield Amendment has had a major impact, I think, on all
of the support activities of the federal government. It cer-
tainly has on the Department of Defense. Coupled with that, of
course, were the budget cuts. However, I think either one, the
Mansfield Amendment or the budget cuts, would have brought us
to the situation that we are in today; that is, a dependence
upon other sources of funding for the advancement of the
comnercial interests in the ocean or in any other area of
commerce.

Al, I think, in his paper gave a very scholarly dissertation on
what could happen in a national Sea Grant Program, I think he
discussed quite ably the situation of the smail research
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acti vi ty, the fact that a lot of work can be done that wi 11 help
small industry. He also noted that there was a large system of
activity that now has to go forward. That system of activity
having a broad scope for instance what to do with the new 200-
mile limit. That's a kind of activity that was not visualized
ten years ago when the Sea Grant arguments were being held,
however. That's the kind of thing that might well be brought
into the charter of a Sea Grant Program. I think that from
Al 's paper, one can conclude that we have had a very interesting
first decade of the Sea Grant Program. A lot of good things were
done and a lot of the ini tial formu'iat ion was right, but the time
for a re-inquiry is here; the nation has different needs now.
Those needs should be addressed and, I think, from panel dis"
cussions like this and internai discussions in the ocean com-
munity, one can decide which way to go. Then comes the time to
once more mount the offensive, go to Congress and get the law
changed to provide whatever legislative conveyance you need to
have for a good ocean program.

I think Elmer in his discussion has brought up some other points
that I will not dwell on and, in fact, I would only like to note
that his arguments about regulation and the impact on the ocean
business are very real, something that is not yet evident to our
community-at-large and I think over the next few years you will
see more and more of the impact of that kind of thing and will
want to address those problems. That would suggest that the
research effort ought to go in that direction, too, so you' ll
be prepared for the arguments of that kind when they come along.
Ny guess is that wi 11 be sometime i n the early 1980s .

I'd like to pick up on one of the points AI made at the outset
of his paper which was that initially the Sea Grant Program was
to support and promote research into ocean-related areas where
such research could have a positive economic impact by factIi-
tating business ventures. I served on the initial Sea Grant
Advisory Panel and we argued out the matter of how one does that ~
Early in our discussions the path the program should take was
given a great amount of time. I think we realized then, as you
realize now, that given the size of the Sea Grant budget, the
financial resources available, that one could have almost no
impact on something whose scale approached the scope of the
offshore oil industry � that that was not what Sea Grant was
going to impact at ail' In fact, one would have to chart a
path which took that into account. Large, muscley industries
like the oil industry have plenty of resources to do the
research once the economic need is shown. Instead, we decided
to concentrate our efforts into other large but fragmented
areas in industry, and fishing is the classic industry of this
type. In the aggregate, fishing is not a smal'I business. In
the aggregate, it becomes a large business. I think even by
government definitions, it is a big business, although a
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typical operation consists of an owner-operated ship or a few
ships. At most, fleets of 100 are about the largest fleets I
know of that are owned by industries. Obviously, the operations
of this type just do not have the expertise, they do not have
the budgets, and they do not have the management talent or time
to devote to research and development of technologies that can
improve thei r operations. They have the need, but not the
wherewi thai 1, This is a si tuation where the Sea Grant Prognam,
through i ts member universities, can have a significant,
positive impact on business activities. Aquaculture is another
example of that kind of thing.

Each of these situations is analogous
that were met and the roles played by
i ts uni vers i ty members. I 'm sure you
until you' re sick of it. Nonetheless
back and recall that that's where the
was what Athelston Spil lhause thought
the phrase, and a lot of the early 1 i
was spent trying to reason by analogy
of the Land Grant Program.

to farming and the needs
the Land Grant system and

've heard this analogy
it's worthwhile to go

phrase came fromm That
about when he invented

fe of the Sea Grant Program
from some of the successes
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In both the Land and the Sea Grant Programs, there was and there
still is a very large, but fragmented, industry that has large
collective needs, but no collective capitals Because of the
numbers of citizens involved, the government stepped in to
underwrite activities through grants to local colleges and
universities, and, in return, the institutions then and the
Institutions today which participate have agreed to define and
develop needed techniques and technologies. As an aside, let
me remind you that the reason for a Land Grant Program largely
came about because the academic institutions of the time not
only failed to recognize that a problem existed, but rejected
the notion that they had any part in the solution. My alma
mater, at that ti me, required both Latin and Greek to enter.
Chemistry was taught without benefit of a laboratory. I think
that they went back to the ancient Greek writings, and that was
the chemistry of the period. The Congress, I think properly,
was annoyed with such a situation and developed an entire range
of schools in answer to their needs, The schools that have
developed all through the Midwest and the West have their
antecedents in the Land Grant Act. I have suggested on other
occasions of this variety, just to get my university colleagues
upset a tittle bit, that the needs of the nation have once
again changed. The universities are not responding to those
needs, and it's not at all un1ikely that Congress will, once
again, adopt the technique that they adopted some 120 years ago,
and create a new brand of institution labelled something else
that will take care of those needs, and then what happens to
the old institutions is, of course, moot. Having said that,
you can chew on it and we' ll get it at the questions and answers.



I think the Land Grant system, as you are well aware, took the
whole process one step further. In the statement of the Land
Grant schools, i t was real ized that developing the local edu-
cational institutions as centers of excellence was useless insofar
as the majority of the citizenry was concerned, if that excel ience
stayed on campus. And, for that reason, the Land Grant system
also developed the County Extension Agent. He was the one who
disseminated the knowledge out into the countryside and brought
back the problems. Similarly, the Sea Grant Program attempted
to embody the same concept. And, as far as I know, is still
adequately going at it today. It was believed that if there
were such an agent available, the same sort of transfer would
take place. 6ut under those circumstances, and only under those
circumstances, would ocean-based, small enterprises benefit from
what was going on on the campuses. The thesis was that small
businessmen surely would benefit from the existi ng store of
knowledge and there was a lot available in the universities at
that time that simply hadn ' t been disseminated, I think John
Isaacs had done an awful Iot of work of use to the California
fisheries that had not been disseminated. These businessmen
would then benefit from the interaction of the County Agent. At
the same time, with some additional feedback from the field, if
one had a real active fellow out there, the researchers would
be better able to identify and focus on those areas where
businessmen and the small industries would receive a benefit
from a perceived need. It was with this thought that the notion
of County Agent or the equivalent was put forth. I think this
sort of thing is the mechanism for escaping what Al has rhetori-
cally categorized as a situation in which you have businesses
unattractive to industry and you have research programs unattrac-
tive to industry. Acti ve County Agent programs i nteracting with
industry can provide a necessary feedback so that it is not
unattractive to industry.

I think there's another potential pool of beneficiaries and,
therefore, aiso benefactors to your programs. That pool lies in
the various coastal municipalities. To some extent they differ
from the small marine businessmen. The municipalities usually
are not so under-capitalized as the small fisherman is. Further,
they have a vested interest in preserving and also developing
their shoreline resources and the industries of those resources
with the eye to the future. As a result, they frequently are i n
a position to underwrite ocean-related projects that meld with
their economi c and aesthetic needs . Here, too, some sort of
system which could communicate the kinds of information and
expertise that are available and the needs that exist could
contribute to making the Sea Grant engineering programs that
impact municipalities both vigorous and effective.

There is another point that I'd like to bring up. There are two

104



mind sets that are common to most of us which can work against
the growth and the development of the engineering programs, and
one of these i s the idea that business is a monol i thic entity
with a specific set of needs and interests. One tends to equate
industry as just a group over there on the side. They al I have
the same des i res, they have the same cul ture, they have the same
personalities -- not so. General Motors is not General Electric,
is not Lockheed, is not at all the same thing as Ralston-Purina
or many of the other industri es. These are very di fferent
animals. They have different characteristics, di fferent person-
al i ties, di fferent needs, and one must understand that, I think,
in order to interact with them.

When 1 was with GM Santa Barbara operations, I had an experience
wi th our own GM industry that brought thi s home very s trong 1 y.
At that time, we were desperately trying to get marine products
into Genera1 Motors. We thought that was the desi reable thing
to do, and I had decided al I by mysel f that General Motors really
ought to produce the marine conversion k i ts for engines. I
thought it was a silly thing for us to have to go out and buy
somebody else's product to put on our engines in order to put
the things to sea. I went to talk to our carburetor peop1e at
Rochester Products in New York. One of the things that you have
to do in marinizing a carburetor is to take off ati the
corrosive parts and put in chrome or brass or something like
that. So I went to visit the chap and expiained what we needed
and he kept nodding his head, saying, oh, yeah, that's very easy
to do, sure, we can do that. And when I finished, he noted that
it would just be no problem at all. He could make all those
product changes, hardly cost a nickel, and was pleased with the
notion oF getting some increased business. And then he said,
''But how many of these carburetors are you talking about?" I
was at that time a great optimist and I told him, just to get
the bait up there, it could be as high as 10,000 or 20,000 He
looked at me and he said, you know, I'm not going to rip up
these lines for a day's production.

The point I'm drivi ng toward here is that businesses do come
in all sizes and shapes and it's necessary to interact with
these businesses on their terms . It's necessary to understand
what those terms are. Some very fine firms, Precision Instru-
ment Makers, for instance, operate on a small annual gross, a
quarter of a million dollars perhaps and they manage to make
good profits and contribute to the ocean development. Other
corporations have gross receipts that are more than a hundred
thousand times that size and, obviously, their needs are vastly
different from those of the smaller firms. The needs, indeed,
the characters of the firms change with each order of magnitude
of their business, and researchers who are searching for
funding need to keep this in mind. Potential savings or profits
that may sound mind-boggling to the average person, may not be
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worth pursuing to the very large corporations. In a11 candor,
if one does not count the portion of ocean-based funds involved
in the petroleum industry, the total gross nautica1 product is
not sufficiently large to interest General Motors. The corre"
lary to this idea Is thai many of our ideas ought to be directed
toward solving relatively smail problems . All engineers would
rather be working on big, glorious and popular projects, like
the underwater habitats or the deep diving subrnersibles or things
like that. Who wouldn't7 But the city commission or the mayor
of a seashore community is more interested in funding a study
of ocean currents that might 1ead to the development of struc-
tures that effectlveiy stop beach erosion or improving his dock
bui Iding technology. These are things that interest your likely
constituents. Similarly, I think the engineer who can contri"
bute to the fi sh i ng industry wi I I find the fi shi ng world beating
a path to his door.

While I think it's overkill to label this kind of engineering
sterile and unproductive by nature, and I' ve heard that said by
academic folk, it probably is accurate to ciassify it as mundane
or prosaic. Nonetheless, that's the kind of engineering that
I think is needed and the kind that is likely to be sponsored.
Now, using sponsorab il i iy as criterion f' or selecting research
and deveIopment areas can sound, I realize, a little crass and
self-abasing, but at the same time, I wouId urge that each of
us remember that the original purpose of the Sea Grant Program
was to forge a partnershi p between academia and industry, to
develop the potential economic and social benefits of the sea,
and as in any partnership, each side has to give a little. I
think i ndustry has to be willing to contribute to research type
activities. On the other hand, the universities have to be
wiIling to contribute to applied research, and those of us who
dream of heavy industrial funding for ocean-related projects,
I think, must tailor those projects to meeting real world,
outside needs.

The real key to strengthening Sea Grant's programs for ocean-
applied engineering, in my mind, lies in the word applied, and
it's here that I think one should stress the future programs.
And, with that, I'd iike to close.

106



PANEL DISCUSSION

Mr, Savage: We have some ideas that have been put forward and
now I'd like to throw the floor open to questions.
There are two mikes in the center aisle there which can
be activated. I think the front one requires pushing
a button and perhaps the rear is the same, and I would
ask you to use those so everybody can hear the questions�
particularly the people in the front of the room. They
get lost, as I recall, and so who would like to ask the
first question of our panel7

Mr. Deerborn: Mr. Potter, I was bothered by what 1 thought were
inconsistencies in what you just said. You pointed out
the lack of funding or the low level of funding for the
Sea Grant Program as compared to the Land Grant Program.
Then you discussed the variety of marine industries,
especially the small ones, which did not aggregate
easily. That make me think of the variety of tech-
nical needs there as opposed to agriculture during the
development of the land Grant system.

It occurs to me that even the small, non"aggregated
companies have technical needs of a sophistication
which may not be easily handled by the marine advisory
agent or the extension agent as originally developed
in the Land Grant system. We follow through, saying
we' ve developed a Sea Grant which is like Land Grant,
but then compare it to the d ifferent levels of tech-
nologiess which ought to be met. I didn 't find in your
discussion a solution to meeting problems that were
not just fishery problems, but these other, very
sophisticated problems. I was hoping you would help
us out.

Mr. Potter: First, I'm sorry for inconsistencies.

I think the issue here is the kind of technology that
a Sea Grant Program, at least in its original formu-
lation, can pursue and transfer as distinct from the
very sophisticated technologies of the small instru"
ment business, for instance. Times may have changed,
but several years ago, ten years ago, five years ago,
the small instrument makers did have talent, usually
one or two or three engineers who were very capable,
and it was unlikely that something developed in the
university was going to go into the small instrument
makers' business. That is, you wouldn't decide
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deiiberately ta go out and make a smal I instrument,
and then try to get the smal I instrument maker to take
it on. At that time, it was too special ized and too
rare an occurrence for one to really be very concerned
about i t. I think our thesis at the time was a smal I
Instrument maker was doing pretty wel I by himself and
didn't really need this sort of thing, wouldn' t
contribute his dollar to i t.

On the other hand, the fisherman did have a problem.
He really did have a problem, as did the coastal
engineer; they had real problems and almost no
resources. One of the things considered in our early
thinking about the subject has not come about, i.e.,
that the localities would put up much of the money ~
The local university that was to be the recipient of
the grant could also put up the money. That is, it
simply had to be from outside. It wasn't labelled
industry money. It had to be outside, non-federal
money, and I think our concept at the time was that the
locality should put it up, the local university should.
It was the local economy that was going to profit and
we didn't realiy visualize the necessity for going out
and pounding on industry's door to get money. Hence,
in our view, there was a real separation between the
needs of fishermen, aquaculture types, small scale
coastal engineering, and sophisticated, though small,
industries like the instrument makers.

Mr. Marshall: There's a gap troubling me here that comes to mind
as I listened to Dr. Potter. That is, the role of
Sea Grant in research that would relate to the various
industries which are small, but in aggregate have
problems. Then there are the industries with tremen-
dous muscle that Sea Grant obviously cannot serve in
the same sense. They have all the power in the world
financially and otherwise to employ their own manpower
to tackle their problems, to set up their own labora-
tories and what-have-you, but they have to have a man-
power source to draw upon' They can hire them, but
they don't educate them. They may educate them on the
job to some extent, but somehow this manpower capability
has to be generated through the educational process.
I think Dr. Keil was seeking to address that, and
think it's a little lacking in the portrayal of the
role of Sea Grant as you, Dr. Potter, were expressing
It ~

Dry Potter: Weil, now, is that a question, hlelson7

Mr. Marshali: It was my statement. I regard it as at least a
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provocative statement that requires an answer.

tter: There are several different issues, but I ''ll take
one of them, the training of engineers and, in this
specific case, the training of engineers for an ocean
program. I was a user of that output for a good many
years and I had pretty welf defined ideas as to what
I wanted out af an educational institution and I didn' t
want an ocean engineer. I wanted a good electrical,
a goad mechanical, a good chemical; whatever it was,
I wanted a good engineer. I wanted him to understand
the environment that I had to work in, and that one
could easily have been done in a Master's program on
fishing tackle for somebody, but what I, as the
industrial user of your product, wanted was a good
engineer. The transfer to ocean engi neeri ng can be
made in a university. it can be made in the industry.
I think big industry is quite prepared ta support that
sort of thing and General Motors does. In fact, we
support educational institutions and the magnitude of
our support is about the same as the whole Sea Grant
Program, but we do that for our self interests in
educating engineers for our business and we' re
perfectly happy to do that. But that's not what the
Sea Grant Program was sold as . The time has come to
change the charter, at least, that's my notion.
Education ls not separate from the Sea Grant Program,
but calling out Sea Grant was for the economic benefit
of the total nation and 1 had education really as a
different subject.

Dr. Po

Mr. Wheaton: I would like to agree with that, Dave, fram my
experience from Lockheed to a similar standpoint.
I 'd 1 ike to get good fundamental engineers and then
give them, either in industry ar as a graduate
program, training in the environment of the ocean.
That might come through efforts within Sea Grant, but
I do not think that Sea Grant was set up as a basic
training for the quantity of engineers we need.

Mr. Savage'. Another question?
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Dr. Keil: I appreciate the statements which have been made by
Dave Potter and Elmer Wheaton, but I want to re-
emphasize what I said earl ier, that the universi ties
are struggl ing ta educate engineers. You remember
I said earlier in my paper that the universities have
been educat i ng eng i neer i ng scientists and w i th that
education went the motivation nat to go into engineer-
ing, but to go inta the research labs. Not to go into
the doing of engineering, inta doing innovation and



developing new approaches, my plea here was to industry
to help the academic environment to strengthen the
engineering side of the engineering education as
separate from the education in fundamentals. If they
are just educated in fundamentals, they may never show
up at your front door.

Mr. Savage: Yes, s i r7

Mr. Doelling: I'd like to address the issue that's been raised
several times about whether or not Sea Grant can make
contributions to large corporations or, indeed, whether
Sea Grant ought to receive contributions from large
corporations lest we become tainted. I' ll have to
agree with Mr. Wheaton that two or three years ago
when I first received a check from the Gulf Contri-
butions Covxnittee, which was well known for its
associations with Mr. Nixon, I felt some trepidation
and fear. Their interest was not maligned, however.
It was simply their way of supporting our MIT Marine
Industry Collegium. I'd like to talk about that
particular instance because I think it's a good case
in point.

Perhaps it's somewhat audacious to suggest that a
relatively small institution can make an impact on the
oil industry, but some work done in the Ocean Engineer-
ing Department at MIT, with respect to vibration
response of offshore structures and how damage might
be detected through the characteristics of the vibra-
tion, was presented to an industry group in a Collegium
meeting. As a result we received from the Gulf Oil
Company proprietary data on vibration response of one
of their structures. They thought the vibration tech-
niques, the analysis techniques, the work that we had
done was unique and different and we' re subjecting
their data to that kind of analysis. I suggest that
was good for Gulf as well as being good for us. I'd
like to stress the importance about being good for us
in developing engineers. That further led to parti-
cipation by Professor Vandiver In some very proprietary
experiments offshore on newer structures. Again, while
the specifics were proprietary, the problems and the
issues were made known to us through that experience,
and I would add Gulf has been very active in advising
on what they perceive as appropriate directions for
ocean engineering research; it's something that our
faculty has been extremely responsive to. So I guess
point one is that I feel in our modest way, we can
make contributions to this monolithic offshore industry
and to the public safety associated with that.
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We' ve talked a lot about technology transfer. Graduates
are probably the most important mechanism we have, but
we also try to contribute some other ways.

We tend, I think, to underestimate the extreme impor-
tance of technology transfer from industry -" particu-
larly from large corporations, to our programs.
Interaction with industries provided one of the major
benefits to the HIT Sea Grant Program. Our Coilegiums
provide a mechanism whereby your people address problems
to which our professors are extremely responsive. The
professors value these meetings as a different kind of
peer review that's Important to them.

Finally, I'd like to suggest a novel thought. I think
there's always a little bit of trepidation on the part
of industry that when academia says cooperation, we
merely have dollars in mind. Perhaps some transfer
of people from the industry to our campuses for a year
or so at a time would be extremely helpful to us and
might also be extremely beneficial to you. I note in
that regard that in one of our longer-standing research
programs at MIT, i.e., underwater welding, which is
run by Professor Masubuchi, the Japanese, very wisely
i n my mind, provide us with post"doctoral students at
their expense and they learn a great deal. I think
perhaps U. S. industry should look to Japanese industry
for ways of accomplishing technology transfer. Thank
you ~

Hr. Wheaton: I can agree with many of the items you said. In
the case of Lockheed, during the summertime we always
had professors out of the various engineering schools
working in the plant to help this transfer. We also
had arrangements whereby our people would go and work
at a university for a period of time. Also, we have
placed contracts with universities for doing certain
work.

I think the main thing I 'm trying to keep clear is
the difference between Sea Grant and the relationship
with industry to the universities. I 'm not going to
try to stretch this out in any fashion, but it goes
back again to the problem that industry has had with
the government. I can just see Senator Proxmi re
getting up and saying, look, the money we' re putting
into Sea Grant is being misused because big industry
is taking advantage of it and what are they getting?
A free ride! And it's that sort of problem that I
think big industry worries about. I'm perfectly in
agreement with the rest of the efforts of education



like that, but let's keep Sea Grant clean in the way it
was set up, as Dave Potter and I have both tried to
point out.

Mr. Savage: Any other questions7

have a comment. When Dr, Keii endorsed Dick Frank' s
suggestion for people participating in the federal
apparatus and the people who gain tenure necessarily
need a break. I have an acquaintance who just achieved
tenure after three years and one of his colleagues sent
him a card congratulating him on his retirement.

Mr. Gray:

The question I have for Dr. Keil relates to his feeling
that private consulting services can be represented as
advisory work and perhaps that benefits accrue to the
advisory program, for example, at MIT through the
private consulting apparatus. I'd be curious if you
would telI me how you think, as a former Sea Grant
director at Ml'T, Sea Grant would perceive this7

Dr. Keil:

Mr. Gray: Yes,

I have to respond or ask Elmer to conrrrent on his
question relati ve to the issue of patents. Certainly,
it's recognized that large industry probably is not
much bothered by the existence, or nonexistence, of
patents; proprietary information is far more meaning-
ful . However, I think in the case of smal I industry,
particularly when we' re getting into a development
area, they' re very, very sensi tive to their subject.
We have a recent case in which we just concluded a
patent license agreement. with Wharf Forge and Welding
in Boston to go into manufacture of a new streamlined
trawl door for fishing boats. To take the project on,
they felt they had to have a patent or a license.
With this agreement they went on to contribute roughly
about $8,000 and matching services and kind services;
idea I from a Sea Grant standpoint. I think that as
Dr. Keii pointed out, the inability to make any pre-
commitment inhibits Sea Grant from taking advantage

Mr. Horn:
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What I was referring to is the following pattern: lf
a faculty member is a consultant in an ocean-related
enterprise, he would certainly pick up Ideas which
could be pursued. Quite f'requently, he is able to
obtain some industrial support which could then be
meshed with a Sea Grant project and become a major
project or a medium-sized project or whatever' It is
in that sense that it leads to the matching funding
which must be developed. Does that answer the question?



of opportunities to sponsor developments for smal I
i ndu st r i es.

Mr. Wheaton; Dean, I don't think there's any question about
that. Each department in our government has sort of
different patent policies that have developed, and
the Department of Commerce has some of the poorest as
industry sees it. The problem that you have here is
quite broad and there has been discussion of trying to
fix it up, but it never has been. The only comment I
could make is that he ought to have contacted you as
the university, paid a little bit more money, and
handled it without Sea Grant being involved.

Well, except that this came about as a secondary
benefit, having a Master's thesis on the concept, then
wanting to carry it into a full-scale, hardware proof.

Mr. Horn:

Mr. Wheaton: Wel I, I know, but I 'm just tell ing you, being
practical, about how you would look at i t,

I have one other comment, i f I may, and that is, you' ve
talked about industry's participation with Sea Grant,
the prob! em of the money perhaps being tainted, the
inabi I i ty of smal I industries to contribute and support
Sea Grant in some of the activities in which they are
vi tal ly interested.

Mr. Horn:

I t hasn't been mentioned here, but i t came out of a
discussion about a week and a half or two weeks ago
in a conference with ocean engineering industries, and
that is, how about a tax incentive? The federal govern-
ment provides tax incentives to industry at all times
and how about some sort of an arrangement whereby tax
incentives, particularly from small industries, cou'ld
be allowable for contributions toward university
development?

Mr. Savage: Anybody on the panel want to comment on that
proposal?

industry to do things that are innovative and try to
catch up to, or at least stay even with, our competi-
tion from Europe and from Japan. Tax incentives are
a very obvious way to do it. Iiow, you have made it
particular with respect ta the sea programs and to
the interaction with the universities. I think that
may be a way to start. I would certainly support, and

think most of industry would support, any relaxation
in tax laws or any modification in tax laws which made

113

Mr, Potter: I think there's a general issue of incentivizing



it logical to do things that are innovative instead
of putting money in the bank. I can only agree with
you and I think, however, you have touched on a very
specific illustration of a general problem in this
country.

Dr. Isaacs: Talking about tainted money sort of reminded me of
the story of Mark Twain when a friend of his talking
about a rich man said that his money's tainted, and
Hark Twain says the only thing wrong with his money is
it taint mine and it taint yours.

There has been some discussion about the government
taking over big, risky projects, and I was really
wondering how you turn the government off once it
starts such a thing2 I agree that  INDISCERNIBLE! got
turned off, but successful or unsuccessful or unneces-
sary demonstrations I don't understand. I sometimes
get a Rip Van Winkle syndrome listening to some of the
discussion, I decide that's where I came in a long time
ago because one of my first memories was of oil shale
demonstration plants which seem to have gone on every
decade. New ones apparently with no information
running from one decade to another. In 1885, when
Krakatoa blew up, the reason people knew more about
this pressure wave as it went around the world was that
there were gas filters for coal gassification, gas that
bounced up and down and made the register of the micro-
barographic pressure, not because the scientists had
any microbarograph. And so did heaters. They were all
over Los Angeles at the turn of the century for heating
houses and heating water, particularly. All these
things the government now proposes to have in demon-
strations~ Wel I, it may be the government isn't big
enough, and I suppose maybe that's the reason we want
to do this sort of thing,

was just contemplating that the total value of the
world's fisheries is now as much as a fortnight's
expendi ture of the U. S, government. I think we ought
to cut that proportion down a I i ttle bit, get I t down
to a week or a few days' expenditure of the U. S.
government, and I think was can help do that by closing
demonstrations.

Dr. Potter: Let me get a crack at that. I want to tell you
first, John and I have been associated for many, many
years and I know it's been rumored that he was a
co-colleague of Mark Twain's . That's just not true.

We' ve discussed this in the past, so that's why I asked
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to be able to pick up on the theme ~ The thing that
we' ve always said to ourselves is that the government
should invest the money because the risk Is too large
and no s ingle industry is capable of mounting that
kind of effort, whatever it may be. I sure did believe
that the first time around and I guess it was the
second time around I began to get a 1 ittle bit disen-
chanted with the notion, and by now, I 've come to a
different view. That was where I used the fact that
there are industries that are too small, too fractured,
too fragmented and those are the ones that you rea I ly
have to worry about. The ibig ones wi I I take risks that
they shouldn't take. That's why they go bankrupt.
I t's been my observation in the business world that
given four or five big industries all waiting, poised
on making an investment, one of them will go too early.
It j ust turns out that way. One of them is willing to
risk more than he should and the record is fairly clear
on that. I surely agree with John that a lot of these
demonstrations wiii be undertaken as soon as industry
even smells a carrot out in front, and once they smell
it, somebody is going to go. The four that hang back
are hanging back just nervous as the dickens because
they may be very right and save the shareho'Iders a
lot of money; on the other hand, if they' re wrong,
they' re dead. So the carrot for industry to go ahead
is large and ordinarily that will happen.

Once again, I think that the area in which Sea Grant
can offer the most is for the small, fragmented
industries that just plain don't have any capital.
There is no capital.

Dr. Isaacs; Dave, on a more serious vein, I think one of the
problems that faces Sea Grant is on the small sorts of
demonstrations, like aquaculture, where how long do
they carry them on, at what point are they really
viable, and industry doesn't take them over because
they' re doing it, or are they not viable7 And that' s
a very difficult problem, I think, for Sea Grant in
general. That's a bit more serious.

Mr. Wheaton: Dave, I'd like to make a comment on that, also.
On the quote that I gave from the energy group about
the risk. The real risk is this regulatory legislation
and that aspect. It's not the technical risk and the
companies are well enough financially as Dave said,
there's no question on that.

Hr. Savage; Yes, Arthur?
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Mr. Alexiou: You mentioned earlier that in the beginning of Sea
Grant, a lot of hard thought was given to the question
of what contribution Sea Grant could make in ocean
engineering business and it was recognized at the time
that there were these big oil companies with great
resources that were endowed enough to the point where
they could handle all their problems and do whatever
research was necessary, set up their laboratories and
so forth; and Sea Grant was not going to make the
impact with its few hundred thousand dollars that it
spent in engineering in that business.

At the same time, it was recognized that the level of
the kind of research and the knowledge in the univer-
sities and what was being taught in ocean engineering,
even in the graduate schools, was far behind the level
of technology that had already been developed and was
proceeding at a very rapid rate in industry. The
question was, how does that information get transferred
back, on the two-way street of technology transfer,
into the universi ties to bring them up to do so that
they' re working on problems a little bit closer to
the frontier, if they' re not pushing the frontier
themselves? Well, over those ten years, we' ve been
following that original philosophy that we stay sort
of clear of those big industry activities in the
ocean. it's been my observation, however, that this
gap has been increasing over the ten years between
what's happening in industry in terms of technology
development and what the universities are capable of
doing and I wonder if we have to re"think that.

Hr. Potter: Yes, you' re right, that was a worry that there was
a gap and I suspect you' re right that it's even
increased and I would second the motion of re"thinking
it. One's memory of a decade ago is always sort of
glowing and you remember how smart you were and all
the wise decisions, but you forget about the ones that
didn't turn out right. I think you' re right t'o
question thewhole proposition. We didn't adequately
worry about this increasing gap between the educators
and the practice in the field. I guess my silver
cloud wi th ihe pink 1 ining gets a I ittle bit grey as
to that area. Yes, that is something to worry about.
You bring it up as an area in ocean engineering, but
let me only say that it is wide-spread. It is not
just ocean engineering, but it's in some of the other
active frontiers of engineering that, the educational
process having failed to keep up, one worries about
the practice running ahead of education. I would put
in one other thing. Art reminded me of some of our
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earlier discussions in which we recognized one other
thing about Sea Grant that is sti1 I present. It is,
I think, a vital element, a national experiment in how
one handles a national concern. The national concern,
although it wasn't followed up, was how to get into the
ocean, and the Sea Grant Program was a mechanism for
doing it. Several of us worri ed about the precedent-
setting nature of Sea Grant and how that someday might
be transferred to other areas where the U. S. needed
help of a technological variety, and we were very con-
cerned about how one interacts with the universities.
Not just because of Sea Grant, not just because of the
ocean business, but because the nation had not and still
has not come upon an administrative solution for solving
these national problems.

Hr. Wenk: Thanks very much. Edward Wenk from the University of
Washington. I'm a little embarassed to address a
question to a group of old hands, experts and friends
of mine like this, but I'm going to do it anyway.

It seems to me that the theme of the discussion so far
has been pretty much along the line, how do we get
our act together? And if you pursue that metaphor a
little bit further, you begin to ask the question, act
toward what scenario? And it's at that point that as
an old, dumb engineer myself, I begin to think about
the way of approaching some of these questions in terms
of, what is it we rea11y want to do7 What are the
problems to be solved? We certainly don't have such
a vacuum of imagination that we' re scratching for
problems, and I'm going to be explicit in a second,
but my basic point here is that engineering is not a
science. Science can pursue the frontiers of the
unknown in an abstract way simply to build up the
reservoir of knowledge. Engineering has a purpose and
it adds to the complexity of the intellectual life
of the engineer of having to build a bridge between
knowledge production at the science end and the know-
ledge consumption at the client end,

Now, what are some of these problems that we ought to
be wrestling with? Let me just recite two or three
for you that strike me as being of great portent to
the country and to many of us as individuals. Number
one, maritime safety. It is a scandal that we continue
to have something on the order of 7,000 major casualties
a year among shi ps over 300 tons in a population of
about 30,000 ships worldwide. Imagine how satisfied
we'd be if the rate of aircraft accidents were that
high, or even automobile accidents, and yet we do not



seem to be developing the technology necessary to
improve that safety, whether it's the paucity of the
imagination of the engineer, or whether it's the lack
of incentives in the industry, and that's broadly, not
just the shi powners and shi pbuilders, but the insurance
people, is the question. The fact of the matter is
that we end up tackling the wrong question. We end up
with the question, should we keep the tankers out or
Iet them in7 That's not the right question. What
we' re after in maritime safety is how to maximize the
use of our waterways and minimize risk. Engineering
is the way to have your cake and eat it too, and it is,
to me, a travesty that federal government today is
spending only about $1 .5 mi I lion a year on mari time
safety. And industry is spending very little. The
problem isn't just more Mickey Mouse hardware. The
problem gets to the man/machine interaction and a large
number of casualties are human error. I' ve made a
study of casualties of crab boats on the West Coast.
It turns out the casualty rate among those is the
highest of any class of ships and the lives lost Is
the greatest. The cause of accidents to the extent
of 70 percent is human error. But human error, ignor-
ance, blunder and mischief can be handled by engineers,
too, You can make things relatively foolproof, and
it's not being done.

The institution of the Marine Traffic Control System
in Puget Sound has been of great benefit. It turns
out that it is violated something on the order of two
or three times a day ~ We do not know what the portent
is of those violations in terms of how serious they
might be. We have no data on near-misses, and yet
that's the way the whole aircraft industry begins to
decide where it puts its attention.

The whole field of marine traffic safety, it seems to
me, is a disaster waiting to happen, and i t 's really
already happening. Therefore, when we talk in the
abstract about how to get organized, it seems to me
we have to ask organized for what7 This is one
example.

Let me give you a second one. Those of us in the
maritime business occasionally sail our own ships and
we are unmindful of the multi-billion dollar a year
recreational boating industry in this country. Any
of you who have bought any of these boats recognize
how poorly engineered they are. You find, among other
things, that the question of safety only lies in terms
of buoyancy and nothing else having to do with control
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of the ship. Also, you find that from the point of
view of components, there i s very I i ttle cons i derat ion
given to maintainabi I i ty, the whole question of
durab i I i ty, and f i na I I y, how do you provide a shi p
that idiots can run? ln very few states, i f any, i s
there any I i censing required to demonstrate competence.
We wouldn't think of letting people drive on the high-
way today wi thout such I i cens i ng. The mi nute you ra I se
a question of this sort, there is a large, loud, violent
popular outcry against I icensing, and i t doesn' t
happen. So, for the time being, at least, we' re going
to have to I ive wl th people who are interested in how
many mi les they get to a quart of beer rather than a
gallon of gas who are running an awful lot of these
boats, and the question of maritime safety is at stake.

The third and last point with regard to this area, and
I could cite you other little vignettes in every one
of these f iel ds, is that Boeing has just been running
an experiment wi th a hydrofoi I ferry out in Puget Sound.
One side says it's a success, one side says it's a
failure. The fact of the matter is that nobody sat
down and thought about a transportation system, and
j ust throwing a ferry out in Puget Sound that runs a
little bit faster on some days is not going to really
meet the problem. You visit a city 11ke Sydney, Aus-
traliaa, and you find ferries bringing commuters in at
the rate of about one ferry per minute during the busy
hours. Here's a city that hasn't fully solved its
problem, but it's been doing this for decades. It
strikes me that from the point of view of traffic
congestion, there are a lot of our coastal cities that
have opportunities for water transportation where a
few experiments have been tried. Just like the one
there, I know there was a hydrofoi I that was tried in
Long Is land Sound, There have been other experiments,
but nobody 's really looked at the water traffic system
from the point of view of how it could help and how
this technology could be integrated.

My last question is, how do you approach this from the
point of view of what is the problem you' re trying to
solve? This question, to me, of partnership between
government and industry is not a philosophical question.
It is an absolute necessity and as 1 had occasion to
mention previously, in my view, the United States has
a long history of that partnership no matter how
ideologies get polarized. The fact of the matter is
we' re a free enterprise society and we' re going to
survive that way. We bring government in because we
think we want to protect against excesses, and maybe
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we' ve brought In too much in the way of regulation.
The main point is that I don't think the issue is only
this question of the partnership. What are we really
going to do7

Mr. Savage: Dr. Keil would I ike to have about four or five
minutes to sum up his thoughts, having 1 istened to his
rolleagues, and then that will be the end of this
session.

Dr. Keii: I wi11 try to make it brief. First, I am extremely
happy with the disruss ion which we had. Certainly
there were disagreements, but, in general, there's a
positive note about the disagreements. There are
different ways of accomplishing what we are all striving
for. I want to strongly endorse what Elmer said that
beyond the questions which I had raised, there is the
question, is it really national policy to advance
marine technology with the objective of expanding the
use of the oceans and their resources'? I think that
we see the developments with offshore oil industries
and many other exciting operations in ocean industries
struggling a long. What is really hi nderi ng these
developments, and what is hindering the development
of the general ocean engineering efforts in the long
term, is the lack of a stated federal policy that we
want to develop the resources of the oceans. How, we
got the 200-mile limit with the understanding that it
was for economic benefits, but then we have only one
conditional commitment for protection of the environ-
ment, and we don't say we have a parallel national
policy for the definite development of the use of that
resource, and we need that. We need that statement out
of Congress and out of the executive office.

also support the statement Elmer made that somehow
we need a capable federal organ!zation that can develop
and support argument for legislation and regulations
from a scientific and technical standpoint. Until we
do that, we wi 11 have continuous difficulties in
developing the nation's oceanic resources'

I have too many different notes here, but I would like
to get back to my key statement. I deeply appreciate
the comment which Tom made on the need for facilities.
This was a point which I hadn't raised, but that is a
real important point and somehow in the general d i s-
cussion of the national scene, not just with respect
to Sea Grant, there is a need for development of
facilities. If we don't have facilities, we become
paper tigers. That means we do paper studies and that
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is not real ly moving us forward. We need experiments
to guide our theori es, to check out the theor ies, thei r
validity, and they would certainly be helpfui for the
development of the industries.

I also endorse strongly the statement which both Elmer
and Dave made about the unbel ievably large impact of
regulations on the operation of our industry. I was
chairing the session on offshore oil and gas at a
recent NACDA meeting that was concerned with offshore
oil and gas where a representative of the oil industry
made the following statement: I f we just now discovered
offshore oi I on our cont inentai shel f and we would try
to develop an offshore industry, we would not be capable
of moving into a leading posi tion in the Uni ted States.
The world would overtake us and we would not be the
international leaders in that area. That's a very sad
statement to me and I believe i t is true. There was
a statement made that we can' t have any impact on the
oi1 industry, that i t's too large an industry. There
is one example on how we could make an Impact, and there
are others, but this one which I want to mention is
really one of information, and I refer here to the
Georges Bank study which a colleague of mine did some
six years ago which described what could happen if we
would find oil and gas on Georges Bank. Naturally, it
had to be a kind of a  INDISCERNIBLE! study. You
didn't quite know where it was, how much it was, but
what would be the impact with respect to pollution, the
spreading of the oil, in which direction would it comer
would it come to the beaches, would it go out into the
deep ocean. at different parts of the year and so on and
so on. The interestIng thing about that study was
that it didn't advocate anything. It was a factual
study and, because of that, it became a document which
was used by the Regional Council, That means by the
state government. It was used by the Sierra Club. It
was used by the oit industry and provided a common base
for the discussions and that is, I think, a valuable
contribution one can make to an industry such as the
oil industry.

Now, last but not least, I want to endorse the state-
ment which the fellow made at the end on relevant
engineering. Relevant engineering means just suffi-
ciently sophisticated to serve the purpose, and much
of the Sea Grant engineering has been described as
mundane, down"to-earth, simple, simplistic. If it
serves the purpose, that is just the right kind of
engineering, and what we have to be aware of is not to
get carried away, of going to such sophistication for
sophistication's sake.
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TOWARD OCEAN POLICY

EDWARD WENKp JR,

INTRODUCTION

History has a perplexing quality of repeating itself. It is
happening today in the field of marine policy. Indeed, one of
the most conspicuous features of American marine activities over
the last three decades has been the need to redefine goals and to
regain political viability. Notwithstanding the hopes, the
expectations and the rhetoric that attended the creation of NOAA
in 1971, there are widespread perceptions today that we entertain
another period of decline. And so we witness the same old pattern
of frustration, concern, hand wringing over neg'lect, and the
trotting out of retired proposals for reform.

This paper is not directed at yet one more recipe, prepared by
another cook in the marine kitchen. Rather, it wii I be an
attempt to paint the backdrop of considerations which heavily
influence both t' he generation of marine policy and the prospects
of effective implementation. While I should warn you that these
subtle but influentia I constraints on policy-making may contribute
to dismay, I wi 11 not duck the responsibility as speaker of
attempting to point out where lie some of the brighter spots on
the policy horizon.

RECENT HISTORY OF MARINE POLICY INITIATIVE

It has always been a paradox that our nation, settled by marine
explorers, deriving its early' economic vitality from its maritime
activities, and depending continuously upon the oceans, both as
a barrier to military aggression and as a highway of trade and
cultural connections with the rest of the world, should prove so
indifferent to the oceans and the need for sustained national
policy. A historical review of high level attention to the
oceans, at least as measured by federal investments, reveals
peaks of activity only in times of war -- in 1863, in 1918, and
again during World War II, Each peak was fo11owed by a sharp
decline, and it was in that state of concern soon after World War
II that the National Academy of Sciences undertook a study of
the feeble level of oceanographic research effort and hatched
its then second report on the problem in 1949. Nothing happened.

In 1956, the Academy was asked to restart engines. This time its
report, delivered in 1959, proved a fulcrum for new energies of
policy attention. It is of some import that the sensitivity to
a mismatch between national needs and national capabilities was
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far greater in the Congress than in the Executive Branch.

President Kennedy's budgetary add-on in 1961 signalled new
recogni tion by a pres ident of the relationshi p of the oceans to
our national interests. There Fol lowed strong support for
development of pol i cy components through the I nteragency Com-
mi ttee on Oceanography, operating under the congenial encourage-
ment and even advocacy of the Federal Council for Science and
Technology. Yet, by 1963 that rocket had fizzled out and the
Congress again took up its cudgels.

Their response was the landmark legislation of 1966, the Marine
Sciences and Engineering Development Act, PL 89-454.

With prompt implementation by President Johnson, the marine
community now generally acknowledges a golden age of marine
policy. From 1966 to 197D, some 65 statements on features of
marine policy were issued by the President or the Vice President,
including a treasured Focus of attention in the State of the
Union Message of January 1968.

During this interval, budgets for civilian marine affairs sharply
increased and the nation's oceanographic research capability,
that began to be strengthened in 1961, reached a unique and
unprecedented level oF both strength and quality.

A different set of concerns then occupied center stage: How to
relate the oceans to national affairs, and how to focus energies
of 17 agencies on a coordinated set of goals and programs. The
congressiona'Ily generated 1966 act created both the mandate to
the President and apparatus to assist. An advisory commission
was charged with another task.

The problem attacked was one of government structure. In the
belief that "the medium is the message" there was widespread
support For consolidating marine Functions that had been spread
among a wide range of federal agencies into one more powerful
and more visible independent agency that might be able to fend
more successfully and more durably for both funds and policy
level attention than had been true in the past. As you know so
well, this was at the heart of recommendations by the Stratton
CortIrrission. President Nixon, however, initially rejected these
propositions, and again primarily under pressure from the Congress,
NOAA was created. It did not, however, incorporate the full
recommendations of the Stratton Commission, although as I shall
point out later, that shortfall in structure may not be the
primary reason for NOAA being unable to sustain the upward
ratcheting of policy level attention that was expected .

Another event occurred shortly after NOAA was created. The Marine
Sciences Council that had been established by the 1966 Act to
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advise and assist the Pres i dent w i th imp 1 ementat i on, was I tsel f
disestabl ished. It is widely understood that the reason for its
demise lay in the roots of the legislation i tsel f which had
created the Counci I as a temporary body as a condi tion for
resolving the House-Senate stalemate while the legislation was
being generated. There were other reasons as well. Vice Presi-
dent Agnew did not bring to the post of chai rmanshi p the same
talents as his predecessor, Vice President Humphrey. Moreover,
the Congress perceived that weakening and withdrew its support
for the Council. But the final nail in the coffin was driven
by NOAA itself in its recommendations to President Nixon that
the council would be unnecessary now that there was a major new
marine agency in the federal constellation.

During every one of these cycles of decline, including the one
that is perceived today, the oceans were growing in importance
to the nation. Indeed, they have been growing in relation to all
members of the world community. Social needs to which the oceans
contribute also continue to be sharply drawn, that is, in relation
to national security, to transportation, to energy and mineral
resources, food resources, coastal industries, recreation, and
waste disposal.

Nevertheless, as we outline the situation today, clarity and
coherence in policy is lacking. Neither politica'I power nor
political will supports policy development. Financial support
is uneven. And finally, in the absence of high level leadership
and coordination, endemic bureaucratic diseases within government
lead to more fragmentation, to the adoption of low profile, low
risk, and low energy programs. So the situation is one where the
nation's stake in the sea is itself threatened.

DIAGNOSIS OF THE PROBLEM

This shortfall, incidentally, has been widely perceived. Organi-
zations such as NOAA and NACOA are undertaking studies in
relation to the problem. So is The Cousteau Society. So are
leading journalists in the marine field. So are a few interested
members of Congress. The problem, incidentally, is also per-
ceived in the White House.

All too often, recital of the recurring disease of apathy at
high levels is accompanied by adherence to earlier diagnoses,
that the marine field lacks a strong enough lobby to compete in
the pressure cooker of Washington. We still smile at the phrase,
"the fish don't vote." Inside the government there has been
growing disarray, lack of initiative, and the absence of what
has been in the past the magic of presidential messages of
interest to get the Executive Branch act together. So a familiar
battery of prescriptions are advocated, beginning with the
classical notion of federal reorganization. Many say we need a
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new independent agency for the oceans, or at the very least, a
conspicuous ocean component in a new federal department. Others
who take note of the high level of effectiveness of the Marine
Sciences Council under Vice President Hubert Humphrey, urge its
reactivation.

In studying broader questions of the adequacy of government
policies and practices to steer science and technology generally,
there is a growing belief in my own mind that to prime the
marine policy pump, putting oId wine in new bottles will not
have the hoped-for intoxicating effect.

SOCIAL, POLITICAL AND ECONOMIC BACKGROUND TO POLICY

Almost all technology related policies have been developed within
the narrow boundaries of the technology involved, such as air
transportation or weapons systems. Moreover, they have been
pushed by advocates whose interest in policy outcomes must be
admitted as parochial. While this approach proved rather effec-
tive in the past, we are finding in case after case that the
technology based policies are falling short in social performance
and only recently have we begun to ask why. Are there indeed
some overarching considerations that define the poiicy theatre
and which may suffer pathologies that infect all policies and
their devel opment7 If so, these circumstances will also condition
the design and performance of marine policy. Our first assign-
ment therefore is to sketch the cultural, social, economic, lega'I,
political and technologicai setting which today confronts the
government, private institutions and the citizens.

These factors which influence poiicy include:

1! The general mood of the country.

2! The crises which pump policy generation.

3! The focus and political energies of advocacy, i.e., the lobby.

4! The policy-making style of Congress, the President and interest
groups.

5! The governmental capability for policy design.

As to the mood of the country, we have to recognize a sharp turn-
around frorrr the uncritical support of science and technology in
the 1950s and 1960s to first a ho-hum boredom and now even hos-
tility to the role of technology in our society because of some
of the social effects. Technology has increased complexity; it
has forced interdependence; it has required the acquisition of
unfami I i ar technical ski I Is and created information overloads .
At the same time, technology has increased in Importance as an
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element of government poi icy-making at the same time that the
atti tude with regard to government i tsel f has deteriorated wi th
not only al i enation and cynicism, but now a mindless rush toward
proposition 13.

As to the crisis setting, a number of topics instantly come to
mind as occupying newspaper headlines--inflation, unemployment,
energy po!icy, arms control, prospects of water shortages, a
wide range of technological threats to survival that include,
among other things, nuclear terror.

At the same time, we find that the political scientist's descrip-
tion of our form of government as a pressure group society takes
on even more muscular form. Every institution and institutional
group appears to be grinding its axe more energetically and in
far more sophisticated fashion than ever before, including public
interest groups. We thus suffer from institutional tribalism
and a litigious social environment. We seem to have wail-to-
wall elbows.

When we come to the question of policy"making style, we find that
today the politics of an issue occupy attention of the decision-
maker sometimes far more than the substance. The high visibility
of political acts on television screens pumps that unfortunate
development even faster.

in the perception that far stronger capabilities are necessary
at high levels of government to faciiitate technology based
decisions, new capabilities were created in 1972 in the Congress
with OTA, and in 1976 in the President's office with the Office
of Science and Technology Policy. Neither, however, has developed
glowing track records of performance. In the case of OTA, an
entire new reform in style is being undertaken with great hopes
in the new Director, Dr . Russel 1 Peterson . OSTP st i I 1 seems to
ignore the charge imposed upon it by the organic act that they
were to function as a policy planning unit for the President
in a far different mode than their precursor, OST.

On the topic of capabilities for policy design, we find that with
the demise of the Harl ne Sciences Council, no similar policy
planning group exists either in NOAA or in the Executive Office
of the President. What is even worse, what thin policy planning
capabi1ities for the oceans exist in the Executive Branch at all,
have been diverted for several years now to the Law of the Sea ~

In my view, that foc us of attention has two serious consequences.
First oF all, distraction of that policy energy has left untended
the necessary connections between ocean capabilities and social
needs across the board. But secondly, the substance of the Law
of the Sea, as I see it, wi11 in the long run backfire to the
detriment oF this country and in fact of the less developed
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countries. Yet, the engines in the bureaucracy which are driving
so hard for resolution of a treaty, cannot find a s ingle document
to defend our pol icy positions on the basis of rational analysis
that takes into consideration the 10 and 20 year time frame
during whi ch the treaty would be implemented.

NEGLECT OF THE FUTURE

Indeed, we find one major defect in policy-making at all levels
is an unfortunate concentration of attention on ihe short run,
with almost complete neglect of the long. Unfortunately, the
advocates of a balanced consideration between the short and the
long term have either been long-range planners whose professional
status in our society has never reached a level of widespread
credibility, or they have been idealogues who talk of future
generations in the abstract. What has been forgotten is a fun-
damental characteristic of public policy itself.

By its nature, policy is a bridge between the present and the
future. The reason is very simple. When you consider the various
steps between problem identification, policy design considering
alternatives, negotiation and decision, then implementation by
steps of authorization and appropriation, and finally, action to
fulfi'll policy goals, we find a time interval stretching al I the
way from five to fifteen years ~ What then happens is that the
circumstances existing at the time the policy was generated,
have now, in a technological culture, changed. The policy no
longer hits its target.

Those of you who hunt ducks know ful1 well the necessity for
"Iead." As a hunter, if you aim at a duck, you are sure to miss.
You always aim at where you think the duck wil I be when the shot
arrives. That notion of lead, of looking ahead at the dynamic
nature of our society, and of technology itself, is missing.
The outlook is very much cast at the present, if not in the past.

In my view, that same situation surrounds the advocates of
federal reorganization for the oceans or recreation oF the Marine
Sciences Council, Circumstances which condition poIicy design
and performance are very different today than they were twenty,
ten, or even five years ago and they are sure to be different
five years hence. Thus, if the mari ne field is to be re-
energized, vital steps are necessary to reform cardinal features
of a democratic system to face the future on a far more sophisti-
cated basis than simply working within the narrow boundaries of
marine policy.

A NEW CONTEXT FOR MARINE POLICY

It is not enough to report that a more holistic and unparochial
approach, future oriented, is necessary to advance the marine
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Special attention is also needed to two features which
distinguish contemporary marine acti vi ties and opportunities from
those in the past.

First, there i s now a recognized interconnectedness among pol icy
doma ins, so that marine pol icy cannot be developed in isolation
from such key areas as foreign policy, energy policy, policy for
economic growth and for protection of the environment. The
oceans and these acti vi ti es much more clearly become means toward
social ends rather than ends in themselves. Thus, the potential
of the oceans to contribute to society as a whole has to be
thought of less and less as isolated and promoted as an enti ty
along with the others which distinguish departments of govern-
ment, These departroents and independent agencies have histori-
callyy been created in relation to an identif iable social goal,
and that practice continues today. Thus, the organization of
government has been and wi I 1 continue to be very di fferent from
the management considerations of industry that are pr imari ly
driven by economy and efficiency.

Secondly, U. S. domestic policies can no longer be generated for
a field as geographical ly ubiquitous as the oceans, without con-
s ideration of global dlmens ions. Thus, the springboard for
development of any national pol icies for the oceans wi I I have to
be a deeper and richer <ronslderat ion of a set of global principles
that should forro the basis for the development of domestic
policies by every maritime nation.

The Law of the Sea conspicuously fails to meet this need. It
caters far more to nationalistic ambitions than it does to cormon
concerns. And yet, as we look ahead for the next two decades,
we almost un i versa I ly agree that either we find more and superior
means for international accord, or we wiii fail as a society
altogether.

Let me assure this group, that notwithstanding the h igh roi nded
idealism which such principles and policy recommendatlons will
represent, behind them must lie some tough minded and explicit
propositions on the basis of which a turn-around in outlook can
occur.

There is very likely to be an announcement from the White House
of an entirely new statement of policy for the U. S. space effort.
It is not out of the question that this could well be followed by
a similar policy statement on the oceans.

In my roind, if such a policy statement incorporated the essential
ingredients of contributing to that list of public concerns that
were outlined earlier, you would find a new level and durability
of support for the oceans that I am not at all sure can be
guaranteed by any of the current measures that are underway at
the present time to reorganize.
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That proposition has always been admired as a new broom sweeping
clean, or a technique of purifying the bureaucratic blood. But I
bel ieve experience has taught us wi th the creation of NOAA, and
more recently wi th the creation of a Department of Energy and i ts
unfulfilled expectations, that playing musical boxes with federal
organizations has only a margina'I probabi I ity of meeting our
contemporary problems. What is at stake is an entirely new
approach to the generation of policy; an approach which considers
more intimately than ever before how to make the citizen feei a
part of government, how to focus on the important issues and not
simply the urgent, how to embed a balance between short-run and
long-term cons iderations.

THE MARINE SCIENCES COUNCIL REV IS ITED

If earl ier remarks suggest that your speaker as an observer of
the pol itical scene, is not wildly enthusiastic about the pros-
pects of federal reorganization solving the problem, then you
have heard correct'Iy. No matter what mix of agencies one might
now try to re-consolidate, there would still be left a large
number of legitimate marine interests scattered elsewhere through-
out the government. Moreover, these functions may have stronger
ties to the primary missions of those agencies--the State Depart-
ment, the National Science Foundation, EPA, the Department of
Energy, etc.--such that to excise the marine component for
purposes of admi nistrative tid i ness might weaken the opportunity
for the oceans to contribute to national needs rather than to
strengthen it.

Again, because the times, the circumstances and the individuals
in power are very different than they were 12 or I4 years ago,
I have less confidence than previously that this is the primary
route to go. Neverthe'less, I think it would be instructive to
evaluate the functions which the Council performed, to determine
whether or not these remain valid and whether other apparatus
of government or techniques of policy development may still make
it possible to achieve the performance record of the Counci I,
even if it were not explicitly recreated.

Let me review some of these salient Council functions:
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I! The Council operated as advisory apparatus to the President,
who was himsel f charged by the Marine Sciences Act of 1966 as the
national leader to relate marine. activi ties to national affairs
and to orchestrate the bureaucracy. That charge, incidentally,
remains alive today.

2! The President wanted the Marine Council to fulfill its statu-
tory function and was very clear in assigning that responsibility
to the Vice President as Council chairman.

3! The Council operated to generate policy initiatives for the
President, starting not from the marine dimensions of their role,
but rather from the problems of society which the President had
himself identified on his own priority list,

4! The Council acted as a maritime presence in the White House in
the defense of these initiatives at high levels of government.
We were thus better able to bring to the President marine related
options, and we had continuing access to highest levels to, at
least attempt to, protect these initiatives as they were being
shot at in the heated competitive struggle for attention at that
level.

5! The Counci'I assisted the President in trying to focus the
energies of separate federal agencies on conmon goals and inte-
grated their capabilities to foster coherence in programs and
minimize unwanted duplication or even competition.

6! While the Council advocacy inevitably had dollars associated
with the programs and thus was able to help subordinate elements
of government in the agencies with their own budget defense, the
Council also serve the President to discipline expenditures and
thus somewhat increase the probabilities that the funds would
be prudently spent.

7! The Council earned respect and support from both Houses of
Congress for its activism, its competence, its candor and its
understanding of the role of Congress as a partner with the
President in making policy. And Qey came to appreciate that
the Council focused as much on socfal ends as on means.

8! Finally, the Council acted as a hub of a network of conmuni-
cations to the Congress and to the universities and private
sector in an effort to reflect the fact that all of these
elements in our society had to be marching in cadence if an
otherwise immature field of policy development was to survive
in the Washington furnace.

There seems to be widespread agreement that the Council served
the President and the nation as well as the marine community
very weil' One outside observer, William 0. Carey, said in
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testimony before the Congress; ''Whi le this Counci I might have
been mere window dressing, in fact i t has been a very I i vely
body. When Vi ce Pres i dent Humphrey had the chai rmansh ip, he
never failed to show up. He ran the meetings as though he were
presiding over a working committee of the Congress. Before each
meeting, the individual members of the Council received pointed
notes from the Vice President suggesting that he would be
disappointed not to see them, and there was a remarkable atten"
dance records The Marine Council did not hesitate to advise the
President. In fact, I have reason to believe that he received
somewhat more advice than he cared for. It comes down to saying
that this interagency body was an outstanding success story."

Notwithstanding that accolade and the parallel reality of a very
talented and activist Vice President, Walter Mondale, I am not
at all certain that President Carter would look favorably on
creating another pi ece of admi ni strative apparatus in the Execu-
tive Office of the President at a time when he is endeavoring to
set the stage for reducing rather than increasing government.

This is not to say, however, that the whole range of functions
listed earlier do not deserve attention, but these could well be
treated in the context of alternatives to creating new apparatus.

SUMMARY

Almost everyone would agree that human activities are conspi cu-
ously, albeit irnperceptiveiy, affected by the pervasive marine
environments The role occupied by the oceans in the destiny of
humankind and of individual nations is closely linked to the
entire political theatre. Yet, the nexus between policy and
the sea which we are exploring here today, continues to reflect
a randomness and feebleness that does not serve the national
interest.

In this summary I hope to bring together a few of the key points
that have been made earlier and to suggest some direction for
next steps,

The political, social, economic and technical climate that
attended the resurgence of interest in marine affairs in the
late 1950s has markedly changed. The love affair which Americans
had with science, sharply inflamed by the Soviet space shot in
1957, no longer continues. On the contrary, there is another
cloud over the entire technological enterprise with a recognition
that notwithstanding the benefits intended to be derived from
technologica I initiatives, they often produce unexpected and
unwanted side effects. A new challenge thus arises for everyone
concerned with technology-related public policy to improve the
steering capability of government in order that technology
produce socially satisfactory outcomes.



Paralleling that backdrop is the general loss of confidence in
government and the increasingly strenuous nature of decision-
making brought about by complexi ty, by interdependence, by
inadequate balance of the long- with short"term considerations,
by institutional tribal ism, and by the adversarial culture.

The starting point to analyze the future of marine pol icy thus
strikes me as having to be derived from a much broader base than
represented by the nrarine communi ty alone, and it must have a
sensitive recognition of the close interconnection between
marine policy and other broad pol icy areas that attract priority
attention of the citizens as well as the leadership.

Host important, any test of the validity of propositions advanced
today, either with regard to marine policy or policy process,
must project the consequences of alternatives in order to test
which among them, 10 to 20 years hence, will prove the superior
route.

By good fortune the marine community now has far more members of
breadth and depth of perception about these relationships than
was true 20 years ago In short, marine science affairs has
itself grown up and has begun to emerge from its narrow paro-
chialism which began when many oceanographers who provided
leadership to their scientific colleagues approached the study
of the oceans as though the planet were uninhabited.

Hy proposals for the future, therefore, would be:

I! To define far more explicitly and persuasively the manner in
which the oceans can contribute to solution of broad national
problems that range from a planetary scale of world order to a
more domestic concern over inflation.

2! That every possible means be found to get more effective
management of marine affairs so as to gain greater effect from
inevitably limited budgets.

3! Far more concerted efforts be made to link together the
scientific corrInunity with industry and with citizen groups in
order that they may share in a common advocacy rather than to
treat each other and the government itself, as adversaries'

Finally, however, we cannot ignore the enormous power that exists
in the office of the President. The present incumbent brings to
that office a different style, a different perception of humanity,
and a commitment to improve responsiveness of government. He has
turned his attention to some of the key dilemmas that face our
society and our nation today.

We must find ways and means by which the opportunities afforded by
the oceans can be brought into his ambit of interest and concern.
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PANEL DISCUSSION

Dr. Norton: I t has been a real pleasure to review Dr. Wenk's
paper and to listen to his comments. Throughout his
paper, Dr. Wenk has made excellent points and, as a
beginner, I certainly agree with his comments about
organization. NOAA and other agencies have been
through so many organizations and re-organizations
lately that we hardly know, first of all, what we
have. Nothing has been given an opportunity to really
work. I think his query "why aren't the right questions
being asked" and statement that "it's not really neces-
sary that we look around for fancy answers" are
extremely to the point.

In thinking about this whole panel, I could not help
but come up with the thought: What do we really mean
by marine policy and what criteria do we have so that
we' ll know when we actually have one? I don't have
these answers.

hope that we all generally agree that a marine
policy must be narc than just a collection of opinions
and more than just political pressure to generate more
marine activities: That whatever the policy may be,
we 'I I also be i nterested in the costs of obtaining the
goals implied, as we11 as the benefits. As Dr. Keil
said this rmrning, technology for technology's sake
doesn't take us in the direction we want to go. I
think Mr. Frank refIected on this same issue yesterday
when he raised the question of the appropriate role
of the government in technology development.

Dr. Wenk made a very important point by indicating the
critical question; in what manner can the oceans
contribute to the solution of broad national problems?
I'd like to add to this my own interpretation of the
question by saying that we have to be concerned not
only about the manner but also the relative efficiency
in which the oceans can contribute. The dangers of
relying on political pressures alone without proper
analysis and justifications, are, I think, great. We
have to realize that Congress or the Pres Ident may
come up with statements, perhaps like this'. Dur
policy w il I be to establish the proper environment to
assure that the oceans ach ieve their potential in
terms of contribution to the physical, social and
economic well-being of our society. I think we' ve
heard many statements like this.



However, when we come right down to it, we know that
when such a statement is interpreted, we still have to
deai with the relative efficiency of the oceans versus
other contributions. Any program still has to go
through the basic brass tacks of OMB review. And, as
Or ~ Wenk pointed out very aptly here, because of the
length of time in the budget cycle, the priorities may
change in the time between proposing a program, having
it approved, having the funds authorized, and then
finaliy having the funds altocated for a particular
program. Therefore, we must have justif ication and
analysis that will stand up under these changes in
priorities. I would suggest that the only way that
ocean activities can be assured of proper financial
attention by the federal government, is to have a
justification for pay-off that will more or less ride
the waves of changing political interest and fiscal
priorities.

We often, for example, hear the question of marine
policy related to the space program. The argument is
that the nation achieved a statement and establishment
of a policy, and its goals. The goals were achieved
because we had this policy, I think, though, that
there is not a parallel with ocean policy. At the time
of the lunar landing, we did have some policy objective
to do something about the prestige of the United States
and there were decisions made to put a man on the moon
at whatever cost. I don't think we have similar situ-
ations now related to the ocean and we certainly can' t
count on it. There is and there must be concern about
efficient contributions. Right now, we have two very
important considerations: inflation and control over
spending. i think these are going to be with us for
a while. Recentiy, someone in OMB indicated that they
real'ly have control over only about 25 percent of the
totai national budget. There is really very little
they can do about things like national defense, man-
dated programs, etc. Therefore, programs that fail in
the 25 percent have particular pressure on them. This
is where all of HOAA's budget would fall, and we need
more than just the average justification.

This, to me, relates to another important point made
by Or. Wenk. That is, the proper ingredients for
policy formulation and fulfillment. He mentions that.
alternatives must be identified, considered and approp-
riate actions set out. He says that long-run
consideration is essential. Those of you who were
in here last night for the Fishery Conservation and
Management Act informal discussion heard about how
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short-term rather than long-term considerations seem
now to be gui di ng the ent i re f i sher i es management
activi ties.

Another point that Dr. Wenk ment ioned was that ocean
activities must be considered as a means toward
social ends, rather than ends in themselves. I think
this is very cri tical. I liked Dr. Wenk's analogy
wi th a hunter: i f he wants to take down a duck, he
leads the duck and shoots where he feels the duck is
going to be in a little while, To me, though, this
implies a considerable amount of knowledge or analysis
beforehand. We have to know, for example, that the
duck is not smaller than a thimble or larger than a
truck. In other words, we don't go with either a BB
gun or a cannon, Likewise, we have to know something
about what it's going to take to start that duck in
motion, the general di rection it wi 11 most likely take,
and how fast it will travel. Then we know something
about where to aim.

I believe that in ocean matters we must recognize that
we' re dealing, first of all, with a market system and
that this system is guided by various forces such as
prices and costs, and certain political and cultural
aspects' We are continually operating under specific
technical or biological constraints . This is where
generating ocean activities is different from planning
to put a man on the moon because we' re talking about
activities tha t eventually have to make it in the
marketplace. We can design all kinds of policies,
goals and objectives, but if we don't pay attention to
the forces that are really going to be making the final
decision about whether our policies are taking us in
the right direction and how they affect the flight,
then we' re likely to come home without our bag limit
in ocean activities.

can think of two or three or more examples. A few
years ago, NACOA came out in a report setting a parti-
cular poundage goal or objective for fisheries which
was about twice our domestic catch. It was unbeliev-
able to see what went on in the federal agency in
trying to establish policies and directions and so
forth that would make movement in that particular
direction. It was the wrong direction to take because
it wasn't economically feasible. There was a consider-
able amount of wasted activity, wasted money and so
forth. NMFS, at one time, thought they would take off
in the technology development area. They proposed a
major plan and it was forwarded to 0MB . Part of the
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plan deal t with what they were doing at that time and
what they intended to do. OMB looked at the plan and
said, "Why do you want to do this' You' re saying
you' re doing all kinds of things, but not what i t's
going to accomplish or what it's going to contribute.
In fact, we' re happy that you called to our attention
that you' re doing these other things because now we' d
like you to quit those things." The result was a
major budget cut.

There are other examples. All of a sudden, policy
decisions are made to the effect that we' re going to
have tremendous trade in fisheries. In fact, I was
rather surprised and a little concerned when I heard
that people in NOAA and NMFS were off in Japan trying
to sell fish to the Japanese because we 've been through
trade development several times. There's always the
question; if our fishermen can't compete, then all the
promotion and everything else you do just isn't going
to sel 1 the fish.

What I'd like to do now is talk about one of the last
points in Dr. Wenk's paper, and speak more directly to
what I think happened under NOAA; not in the broad
aspects, but something that I am somewhat more familiar
wi th.

Dr. Wenk mentioned that at one time there was a major
interdisciplinary group at the very top level of NOAA.
In the Bureau of Commercial Fisheries, before HOAA was
created, there was also an interdisci pl inary group.
The Bureau of Commercial Fisheries, at that time, was
organized wi th a director, a deputy director, a legal
and legislative advisor, and three divisions: biology,
technology and economics. This group daily had what
they called "sunrise services." In other words, these
people got together every morning. They talked about
the issues that were facing them. Each had major
programs under them: The biologists had biology pro-
grams, the technalogists had food technology and the
economists had economic programs. These people didn' t
work in a vacuum. They worked together and they
decided on what the particular pol icy issues were.
The important point was that when i t came to identifying
a biological problem or an issue that was a particular
constraint, there was a biologist involved or a tech-
nologist or an economist, and then these individuals
could interpret. For example, the economist could
interpret the economic questions, take them down to the
people to do the analysis and bring the analysis back
up and put it directly into the policy actions.
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When NOAA was created, for some reason--perhaps because
the people who were involved in the organization hadn' t
rea 11 y had previous exper i ence in some of the social
sciences--the group was disbanded. It was a minor
decision, but to me i t turned out to have major effects.
The re-organization cut top economists off at a deputy
level so, from then on, there no longer was an econo-
mist, for example, involved in any of the morning sun-
rise services or the discussions about the poi icy
issues. At that point, in these major policy di scus-
sions, the economic issues were always identified by
non-economists, who decided what they felt the issues
were and these were passed down. Wel 1, it didn't take
long before economics, in that structure, no longer was
an analysis group to provide input into policy making,
but rather a justification group for justifying
decisions after they were made, Needless to say, this
didn't survive, The economists objected to that role,
the adnrinistrators at the top felt the economists
weren't being responsive and the entire structure was
terminated. You can look back at National Marine
Fisheries Service and see that major publications were
coming out in those early days. Host of the f i shery
plans now refer back to things that were done by these
groups ln 1969 through 1972, but nothing since then.
I wou'Id argue that for practical purposes NMFS, and in
genera 1, NOAA ~ has not had any economi cs i nput s i nce
that period . Economics isn ' t the only input, but it 's
a major input when we' re dealing with issues that are
greatiy affected by the market forces. This, to me,
is something that doesn ' t take a major re-organization.
It doesn't take any particular fancy answers. But I
think the direction should be clear.

Mr. Squires: Thank you very much, Virgil, for some provocative
thoughts and for protecting the turf of the economists'
Our next speaker will be Or. John Steele.

Or, Steele: Thank you very much indeedy I'm grateful for this
opportunity that wes phrased, I think, as the second
bite of the cherry.

I would like to refer to two of the conclusions that
Dr ~ Wenk has discussed. One is the particular range
of' problems that we' re concerned with, which he said
covered the scale from world order down to domestic
concerns. The second point, that many people have
made, is that we are very much in a world of limited
budgets. This implies that we must be very much
concerned with priorities . I want to discuss this and
limit myself to how this affects oceanographic science.
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One of the main things in the last ten years has been
the emergence, in oceanography, of so-called big
science. The best example of that, I guess, is the
deep sea dri I I ing project. Dick Frank referred to the
next stage as an order of magnitude increase if and
when the Glomar Explorer comes into the program. I
rather hesitate to mention the subject with Fennan
Jennings here, but undoubtedly, the Interna'tional
Decade of Ocean Exploration, IDOE, was a major change
in the structure of funding in oceanography. It
brought in the concept of, at least for' oceanographers,
large projects. But, to me, one of the interesting
things about some, if not all, the IDOE projects is
that although they were quite complex in terms of the
scientific structure and their management, many of
them were very small-scale geographically. The Hid-
Ocean Dynamics Experiment  MODE! was concerned with a
small area of Bermuda. The upwelling studies, again,
were relatively restricted geographically.

What seems to be happening now, as we look towad the
future, is that the problems will both be large in
terms of science and will also be very large-scale
geographically. Also, many of them will be much more
defined by external policies or politics. I think the
very obvious ones are the energy-related problems as
they affect the oceans, and this has very much the
kind of crisis structure that Dr. Wenk referred to.
One could say that the oceanographic community is
responding very wel I to these problems, or you could
say that everybody's trying to get on the bandwagon
as much as possible. But, certainly, there is going
to be a very large amount of activity at scales which
are global. Dr. Wenk has mentioned interrelation to
climate, the CO2 ~ the NOx problems. There are similar
ones on a large scale that arise in the southern
oceans which, again, are a mixture of science, eco-
nomics, and political background to the activities
there. kigh level radioactive waste disposal is
another example.

So it's very obvious that we are going to be looking
at very !arge-scale problems both scientifically and
geographically. I think it is of interest that this
has been recognized in the recent publication of
Continuin Quest, which follows on from the IDOE
program and looks toward the future. Particularly
in terms of physical and chemical oceanography, we
see in the future the ability to tackle ocean
problems at the large scale. This, again, is part
of the recycling because that's what Bob Worthington



and others would say they were doing 20 or 30 years
ago. Sut it's nice to get back to where you started
from every so often, as John Isaacs said. Given these
very large programs and given limited budgets, there
is this question of priority. As I said, the priori-
ties of the problems that are arising now may be set
outside the oceanographic community, outside the
science. ! think the fact that they are, and that
this should be so, is to be expected in the present
political climate mentioned earlier, At the same
time, there is this need to balance these large-scale,
politically effective, programs against smaller scale
research. As John Isaacs mentioned, we mustn't let
ourselves be carried away by the scale of some of
these large programs. So, I see this problem of
balance between the large and the small affecting our
future priorities and the way in which policy comes
into effect in the oceanographic community.

One of the most i nteres ting cases here is the Sea Grant
Program because, in terms of shelf and coastal ocean-
ography, we are faced with the question of shall we
have, as we do in general, an aggregate of relatively
small-scale projects2 Is this something that derives
from the nature of the problems, from the terrific
variability in the environmental problems within
these zones, and only relatively small-scaIe funding' ?
Or, are we going to look in the future to Sea Grant
and to other means to attempt to produce large-scale
coherent programs in these regions' ?

As I said, we have to recognize both nationally and
internationally this impact on priority from outside,
and particularly through big science. Personally, I
hate to think that we will see a dichotomy develop
with the big science being driven by external forces
as, to some extent, applied problems are, and to
small-scale research being funded from the academic
sources. I think it would be a terrible mistake to
have this kind of division in terms of balance, in
terms of policies or the application of the policies
which wi 11 g ive us the correct spectrum of both large
and small scale activities in our study of the ocean.
It will also give us a correct balance between the
forces driving it externally in terms of policies and
internally in terms of the actual scientific struc-
ture. Thank you.

Mr. Squires: Thank you very much, John. It' ll be interesting
to see how the current status of ' research under Law
of the Sea and your large scale global problems are
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going to mesh. Our last panel i st is Dr. Al fred Kei1.

Dr. Kei I: hlany of the th ings wh i ch I want to say have a I ready
been said. But I would I ike to stress that Ed Wenk's
presentation is the most challenging one we have heard
during this conference. It is extremeiy important
that we are forced to think in the terms in which he
spoke. I repeat; publ ic pol icy i s a bridge between
past and future, not a matter of meeting today's needs.
We have to think of the future needs. We must outl ine
the future in a more sophi st i cated manner. Pol i cy
cannot be discussed in isolation; ocean pol icy cannot
be discussed in isolation. Following these statements,
Ed spoke about the need for policy design, I think
there is hardly ever any good pol icy design. Under the
real ism of the world, poi icies are a response to some
immediate pressures, and in a technolog i ca I society,
this is the greatest danger that that society faces.

As we design policy, I think we really must have a
reasonable understanding of how to implement the
policies so that the expected benefits will occur,
I' ll try to relate Ed Wenk's speech and what I' ve said
up to now, to the first day of the meeting. Trying to
make inputs into ocean policy by using a very res tric-
tive simplified model based on obsolete technology and
to make inputs into decision-making on priorities For
the various tasks of ocean activities by the approach
of macroeconomic modelling may not help. On the other
hand, if we look toward the future, we cannot just
think of today 's needs, though this is an obvious thing
to try. It is just as hard to think about projected
or technical opportunities as technology assessment.
We must make a projection of national needs because
the needs of our society are changing--it is part of
the moving target. It's not only the opportunity for
doing something that is the moving target, but also
the needs to be met that are the moving target. So
it's really a double barrel gun with the two barrels
set into motion in separate directions in order to
come up with a sensible approach to the problem.

I agree with the comment that one has to expect
unexpected things and .the options must be kept open for
unexpected things to happen. When I was Dean, I had
a map of the South Pole in my office. The South Pole
was in the center. It was a very interesting map and
everyone who came in there was baffled when they looked
at it. It was there with a purpose because as soon
as they asked why do you have the map there, I said,
well, it teaches you a lesson: It all depends on your
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perspective. So, again, I would 1 ike to thank Ed Wenk
for the stimulus he has provided and the challenge he
put before us. I don't think we should be frightened
by it. The work I;as to go on, If we don't have a
long-range picture in mind, we can't make our decisions
from day-to-day, and this is, I think, the greatest
contribution he made with that speech. Thank you.

Hr. Squires: We' ve referred quite a bit this afternoon to one
of the key phrases used by Dr. Wenk -- that policy is
the bridge between the present and the future. lt
seems quite clear that our future in ocean research
and ocean policy is going to be increasingly involved
with much more complex global problems, together with
a mix of small-scale local problems. As John Steeie
mentioned, the latter often require rather detailed
attention by small groups -- the former probably
requiring international cooperation in their solution.

We are in a far more complex society than we were
yesterday, or in the last decade or in the last cen-
tury. Aspirations of the underdeveloped and developing
world are going to put new pressures on this country,
ones which we haven't had to face squarely. The nature
of the problems we face is going to be complex and is
going to require that we approach them in what we, in
Sea Grant, often say we do so well, that is, in inter-
disciplinary and multi-disciplinary fashion. I think
Virgil Norton's anecdote in regard to the National
Harine Fisheries Service curn Bureau of Commercial
Fisheries was most telling in that respect in that it
suggests ways in which the complexity of the organi-
zation of government loses some very vital corrxrruni-
cation functions.

it is time now to turn the session to our audience and
ask for your questions and your comments.

Hr. Ross: I guess for many years I agreed with Ed Wenk, who said
that we don't really have a marine policy. But some-
thing you said today made me wonder that maybe we
really do. You said the Law of the Sea is sort of a
waste of time in diverting a lot of our energies; I
agree with that. I also agree that it might fail. But
it seems to me, now that I 'm thinking about It, that
what we' re saying of the Law of the Sea is that it is
a statement of a lot of U. S. policies and maybe it
is telling us how important certain things are and
aren' t. For example, to simplify the matter, maybe
marine science is not that important when you compare
it to freedom of' passage of military ships through
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straits and we' ll trade one issue for another. If I rm
not oversimpl i fying, we' re getting a very clear state-
ment of some U. S, policy as refers to the ocean in
what's coming out of the Law of the Sea. I don't know
i f it would be passed by the Senate, but neverthel ess,
it seems there's a pol icy statement '.here.

Dr. Norton: Dave  Ross!, I have to associate mysei f completely
with your observation. If there is a Law of the Sea
finally negotiated, and, indeed, we do have a history
of living by our treaty obligations, and if it gets
through the Senate, then we wi I 1 have a pol icy, no
question.

What worries me is whether or not, in retrospect, it
wil I prove to be not only the wrong policy but com-
pletely counterproductive in terms of the other goals
of our society and of our nation. It's interesting
to me, coming back to this notion of parochialism that
I alluded to earlier, that the questions about the
connection of the Law of the Sea and its policy impli-
cations were not exposed in relation to this whole
range of other values. Let me just refer to one little
anecdote of my own experience.

Back in 1967, a different policy perspective was being
generated within the administrations It followed a
statement by the President: No colonialism on the
seabed, A whole policy framework began to emerge after-
wards. That was even before Pardo made his famous
speech at the UN. The roots of that policy remained
until May of 1970. The interesting thing is this;
that policy was worked on through the federal govern-
ment to try to get one policy. Each agency approached
it from their varying, narrow perspective. The State
Department assumed the role of the umpire. That, to
me, was complete abdication of its role from the point
of view of the connection between all of this and V. S;
foreign policy. Why didn't the State Department come
into any of those negotiating sessions, all within the
government, In terms of a foreign policy principle?
Why not a long-term look at what Law of the Sea meant
to other foreign policy goals which the U. S. is obliged
to develop and explain on a crisis-by-crisis basis time
and time again? The Federal government was, in my
vr ew, poorly equipped to do this' The consequence is
that as other forces worked their will in the early
years of the Nixon administration, all the other
policy perspectives became blurred. The behavior of
the government, as we generated policy then on the
open and highly visible stage of the UN, was entirely



a reactive response of trying to meet sometimes purely
emotional positions of other countries or groups of
countries without having a clear position of our own.
Any one of us who has ever been in a bargaining situ-
ation knows how vulnerable we are if we go into it not
knowing what we really want. Although freedom of the
sea and so on was one oF the key points, there were a
number of questions that were never asked once the UN
machinery got rolling. So, in short, my great concern
about the Law of the Sea is not that it will not create
policy. You are absolutely right. It will. I'm
fearful of it being the wrong one.

Isaacs: I thought it was a particularly insightful and
provocative discussion. But you' re talking a lot about
targets and it reminds me some months ago of sitting
and watching a dragonfly sitting on a reed. Great big
eyes: presumably a marvelous computer that nobody' s
even approached yet. It watches an airplane go over,
which looks to me about like an insect going over, and
it watches it, but it doesn't launch an attack. A Fly
goes over: no chase, jus t direct intersection. But
then you should see it when a butterfly goes over--his
head goes up and down and he shakes his head and quits,
or makes an abortive attack. To some degree, the kind
of hysteria that the public has for different problems
as they come along ki nd of reminds me of the dragonfly.
How does a scientist reaIIy ever focus on one of these
targets because they' re always somewhere else.

Dr

Let me make just one comment with regard to flutter and
flounce in the policy apparatus, whether it's like a
butterfly or not. My feeling about the future can be
expressed very succinctly. First, it is always going
to be uncertain, and second, it is always going to be
somewhat dangerous. Therefore, the question is--
what is the appropriate stance one takes as an indi-
vidual or as a society given that situation7 We have
certain problems that we know we are going to have to
tackle, but we cannot be sure of the future.

The answer, in my view, lies in notions of flexibility
and versatility. This, incidentally, applies to how
people will cope in the twenty-first century. This,
to me, is my statement of the death knell of the
specialist in the sense that, as I see the question of
survival in the face of the unknown, copeability is
going to lie in these qualities which are not very
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pronounced in our society today. The trouble is that
the minute you think a solution requires more govern-
ment, you immediately introduce, in Newtonian terms,
the guarantee against flexibility.

Dr. Knauss: I listened to your  Edward Wenk! position paper and
agree with a lot of it. But I must say that while

listening to it, I thought I could perhaps make a strong
counter-argument with almost the same information that
you had, and come out with a somewhat contrary con"
elusion. And so, for the purposes of argument, I will
try to do so.

You pointed out that we need an architect with respect
to ocean policy and you used some analogies about
building barns as distinguished from taking random
lumber and so forth. But I think you also hinted at
the idea that ocean policy is a bit more complex than
a variety of other policies. It's not quite the same
thing as NASA getting a man to the moon, It's not
even as s imple as the Department of Energy policy of
Energy Independence, to minimize cancer or various
communicable diseases and this kind of thing. The
ocean policy is extraordinarily complex. The Stratton
Commission, in some sense, tried to put together a
blueprint of ocean policy. It had recommendations
ranging from Law of the Sea to defense policy; science
to fisheries and coastal zone management. You could
say the Stratton Commission didn't lay out a blueprint
of what ocean policy should be for the future, but it' s
hard to put your finger on it because it had a lot of
recommendations.

It would seem to me, looking back at the past ten years
since the Stratton Commission, if my job happened to
be in the White House as the advisor to the President,
and if I'd done nothing and my only job was essentially
to write an annual report each year saying where we
have come with respect to ocean policy, what great
things have we done in the last few years or the last
year, I think I could write a pretty good annual report.
We really have made considerable progress with t espect
to coastal zone management. We have done a consider-
ably better job with respect to managing our own
fisheries, if for no other reason than that we' re
trying to manage them rather than trying to do it by
international organization. We' ve made considerable
improvement with respect to ocean science work, with
respect to the IDOE program. I think one could list
a variety of legislative or executive decisions that
have been made which would argue very coherently that



we have a strong, wel I-organized ocean pol icy and that
all you have to do is package it to essentially make
that case. Now, you may think, as I think, that a lot
of this policy is misguided. A lot of things haven' t
been done that should be done. But I don't think it' s
quite fair to argue that there hasn't been a somewhat
coherent ocean policy in the past ten years.

Dr. Wenk: I guess I'rn called upon to respond.

First of all, I don't find it agreeable to sound like
either a pessimist or a critic because it's not in my
nature. I'm a builder. On the other hand, I guess I
am a perfectionist. As I look at the situation, there
is a question of how satisfied one is with a disparity
between aspirations and accomplishment. To say there
is no accomplishment is wrong. There has been accomp-
iishrnent. The question is whether or not the totality
of these accomplishments or even progress in these
Fields has matched the social need, not the marine
science need. In coastal management, I think we have
a classical case of success. The roots of that go
back, incidentally, to 1967; the first draft of that
legislation be ing done in the marine Council in 1969.
It was done surrepti iously, incidentally, because the
drafting was done in the President's off ice For a
member of Congress, and introduced by a member of
Congress, but with knowledge by at least the Vice
President of what was going on. The interesting thing
to me is that the Act was passed in 1972 and most of
us, in our remote regions, can see the benefits. We
can also see where it has fallen short and where it
is challenged. But that doesn't mean it isn't a great
accomplishment. In my view, this is a classical exampl'e
of a good piece of work and relatively etfective imple-
men tat ion. The peopl e i n the f ede ra I government
deserve credit and I think an awful lot of credit
should go to the people in the states for what they' ve
done.

One of the reasons why this has worked, incidentally,
has nothing to do with science or scientists. It has
to do with the people who live in the coastal zone
who became sensitive to the threats and who asserted
their interest through provisions of the legislation.
If I were to award any gold stars from the point of
view of the heroes in this business, I would award
them to the individuals in the states who resisted the
well-known and muscular pressures for development.
Any of us who have been present at these processes
recognize how that works. That's a very healthy sign.

148



So I want to say that your point's wei I taken about
not being completely negative. What I 'm looking at,
though, is a broader set of questions that are on the
agenda of the nation today. Some of these have been
on the agenda for a long time. We all seem in agree-
rnent here about the role of the future and the role of
lead time. I t turns out, I feel, that some of these
issues should have been addressed a long time before
now and certainly before they heat up to the point of
pol itical confrontation. This strikes me as the role
of good pol icy planning and the role of technology
assessment to try to get at the issues and to try to
identify the alternatives before positions are so
frozen and advocates' feet so heavi iy dug in that we
have only confrontatio".   use the ievei of confron-
tation today as the measure of ma I performance and I
would say that it oervades the marine field as much
as it does others, and i don't think we can say we
have a distinguished record of immunity in the marine
field f rom that situation.

I would go on to other areas of short fall. I '11
recite a couple, but in so doing, I have to tel I you
my approach to thi s i s not to try to assess blame. I
think that is one of the most fruitiess exercises
people engage in. For one reason, you usually can' t
find the culprit, and sometimes when you do, they were
just wel I-meaning--or as John  Isaacs! says, they were
crazy but not stupid. My own feeling is that the IDOE
had a potential to head off, by virtue of an exercise
in internationa1 collaboration, some of the claims of
territorialism that many people should have identified
ten years ago. If that's a policy rnatter, the iDOE
could have followed its original objectives and this
is not to demean its value for what it has been. 8ut
from the point of view of its objectives, there
would've been some rehearsals for cooperation that we
never had. It's no smali wonder then that in the
absence of such rehearsa!s, we have the type of poli-
tical confrontation that is exhibited at the UN.

Mr. Squires: We have time for one more comment.

Mr. Larson: I'd like to come back to the Law of the Sea and the
UN. Somewhat in the spirit of Dr. Knauss, it seems to
me that it also is not a total failure, as you seem
to characterize most of it. That is, they' ve been in
process of direct negotiation for five years. It
seems as though it's been a difficult, awkward,
learning experience for many if not most, but that
they have achieved something significant and substan-
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tial. So it's in that context I would ask you to be
more specific or precise as to what you think has not
been successful or what specifically has been counter-
productive. You' ve talked rrrore in general terms and
I just wanted to see if you could be more precise.

Dr. Wenk: We should not enter the world petroleum situation
fragment by fragment in the next five to ten years in
ways that will not be helpful as far as the world
energy policy is concerned. I have the same feeling
with regard to the devel opment of fisheries . I won' t
elaborate on that. Some of the major questions such
as those of trying to establish some international
body to deal with areas of dispute have been focussed
on the marine mining issue, and I think this is indeed
unfortunate. I, for one, do not be'lieve there is much
in the way of revenue to be obtained from deep sea bed
mining. The numbers that I tripped over ten years ago
have changed only because of inflation, No one has
looked, as far as I can see, at the relationship of
this mining to the economies of those countries which
already mine some of these products domestically and
whose own economic health will be threatened . There
has not been an adequate examination of the pollution
question with regard to processing at sea. Yes, there
is a project iooking at the mining as it disturbs the
bottom. But most of the companies, I think, will say
that sooner or later, in economic terms, we' re going
to have to process this material at sea and so far,
that research hasn't been done.

The key point is that the focus of all of this poli-
tical energy has been on the question of apparatus
without being prepared as yet to deal with the sub-
stantive questions of marine mining. Let me just
finish with this one comment. The notion of a 200-
mile economic zone carries with it ail of the qualities
of territorialism, and to put it in crass terms, greed
and selfishness that constitute themselves some of our
threats to survival. A different approach would've
been the notion of a zone of stewardship, a zone of
responsibility, and associated with that is the notion
of -- to be sure, some self-restraint, even a mora-
torium in some cases until the climate for some sort
of collaborative effort was possible. Now why do I
horoe in on the oceans in particulars

The oceans, at that stage in history, had a very low
politica'I temperature compared to other types of
disputes on the planet and I come back to the notion
of rehearsals again. We' re going to have to find some



way to get along on this planet and the only way I know
as humans develop habits of this kind is through
rehearsals. Idealist that I admittedly am, and I 'm
not reconstructed in terms of that ideal ism, I look on
i t in tough-minded terms wi th regard to the whole
question of how we' re going to deal with the Third
World and so-cal led new economic order, which I do not
believe was taken into account in any of these Law of
the Sea developments.

Dr. Knauss. Ed  Wenk!, the point is that was the U. S. position
back when we started.

Dr. Wenk: Dh, I know what the tact ics were. The Third World
insisted we go the other way. The U. S. had its own
options open and regardless of where the Third World
was at that time, I think it's fair to say that in
their long-term self-interests, they were absolutely
wI ong ~

Dr. Knauss: I wouid agree to that, but as you know, i t takes
two to change.

Hr. Squires: With this, I shall declare the last session of the
Sea Grant Association's national conference, Our Nation
and the Sea: What's Ahead?, adjourned.





RENARKS

RICHARD A. FRANK' ADMINISTRATOR
NATIONAL UCEAN IC AND ATMOSPkERIC ADMINISTRATION

I appreciate your generous invitation to be a part of your
program, particularly when it affords me the opportunity to
meet with so many of you in a location as beautiful as
Wentworth by-ihe-Sea. The Fact that your Association chose
a spot just next door to the horne in Portsmouth of John Paul
Jones not only offers special appeal, but also seems compellingly
appropriate for the theme of your conference: "Our Nation
and the Sea: What's Ahead?"

As the Administrator of the National Oceanic and Atmospheric
Administration, or NOAA, the question "What's Ahead?" comes
up every day. I'm reFerring to our National Weather Service.
So before I go on a trip, I always call my National Weather
Service Director to find out about the weather.

I called him not too Iong ago when I was going down to Baton
Rouge to take part in ceremonies designating Louisiana State
University as a Sea Grant College. As you might recall, we
had a tropical storm kicking up around that time, and because
I was leaving Baton Rouge to go out in ihe Gulf on a shrimp
boat, I had some serious reservations about that storm.
When I called my Weather Service Director and asked, "What' s
ahead?", all he said was "GO ahead.'", and I'm still wondering
whether my fears might not have been his hopes.

I'm glad that everything turned out okay, however, because
if it hadn' t, I might not have had the chance to meet Jim
Smith. I'm sure everyone's met Jim, because he meets all
the guests coming here. He's what I'd call one of the last
true innkeepers in America. He's owned and operated this
place for 35 years, so if there's anything you want to know
about the area, just ask Jim. I asked him about that big
white building that you can see off in the distance at the
back of the hotel. i thought it might be another hotel--one
to pick up the overflow guests from this place. Any overflow,
he assured me, probably carne in this direction. It's the
former Portsmouth Naval Prison. The prison, by the way, as
well as the Portsmouth Naval Shipyard, aren't in New Hampshire
at all. They' re in Haine. The Navy seems to have that
trouble, though. Down in Virginia, the Norfolk Naval
Shipyard is located in Portsmouth.
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Whi le 1'm looking in that direction, I would like to tel I you
that Secretary Kreps asked that 1 offer her best wishes for a
productive meeting and a successful year ahead. We have just
returned from an international trade meeting in Japan where I
think we made significant progress with the Japaneses government.
Sometimes it pays to be a lower person on the totem pole. She
goes back to beautiful downtown Washington, and I come back to
New Hampshire to stay in, of all places, the same hotel that
housed the Japanese and Russian delegations to the 1905 Japanese-
Russian Peace Treaty.

The question "What's Ahead'7'' for our oceans is, indeed, an
intriguing one. As your program outlines, the question stems
from a report of the Commission on Marine Science, Engineering,
and Resources entitled ''Our Natiorr and the Sea.'' The report was
issued in 1 966, the same year the Sea Grant legislation was
enacted. As a matter of fact, if you haven't realized it, Sea
Grant came into being 12 years ago this month. Happy birthday!

In those 12 years, Sea Grant has proved itself an innovative and
successful program--a program that not only has generated sig-
nificant marine research, major advancements in oceanic education
and training, and important progress in public service, but also
has established a pattern of partnership between the federal
government and the nation's academi c institutions that will long
stand as a pattern for others to follow. I would like to pay
tribute to the Director of the National Sea Grant Program and to
all of you in the Sea Grant system for the manner in which
collectively you have worked to forge this wonderful association.

I have watched with considerable interest the development of many
of the Sea Grant projects in the universities and colleges� . I
have been impressed with the widespread national, and even
international, attention many of them have received in the press
and other media. I have been impressed with the acceptance Sea
Grant has achieved in the scientific corrmunities on our nation's
campuses. And I am continua'lly impressed by the support Sea
Grant has managed to develop and maintain in the halls of the
Congress.

The only reason the program didn't receive a greater budget
increase than it did for fiscal year 1979 is because the Congress
had difficulty in allowing such a large increase for one program
when most of the others were being cut. At one time, however,
the people on the Hi'll were talking about a 16$ percent increase
for Sea Grant. And in a year when the name of the garne is
economic curtailment of government spending, that's a compliment
of the highest order. As matters turned out, you were given a
$3.2 million increase, or 10'- percent. And that isn't bad,
believe me.
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In retrospect, Sea Grant has gone from a budget of $23.1 million
in fiscal year 1976 to $35 million in fiscal year 1979. That' s
not what you'd like the amount to be, I know, but an increase of
$12 million in three years is quite an achievement--particularly
for a research program, There could be no more meaningfui ex-
pression of confidence in your Sea Grant Program.

During this past session, Congress helped in some other ways,
also, For example, it changed the law to make clear that Sea
Grant could receive pass"through funds so that the expertise that
exists in the Sea Grant system could be utilized more effectively
in helping to overcome some of the problems facing the nation and
in assisting to take advantage of the opportunities that exist in
our seas and oceans, As a result of that legislative change, Sea
Grant has been able to use pass-through funds from at least four
federal agencies outside of NOAA and from eight inside NOAA, not
counting that portion of my own discretionary funds that I made
available for economic research related to the Amoco Cadiz
disaster.

The program has made what I think is remarkab'Ie progress in the
development of nationa'I projects. In response to the 1976
legislation, and through consultation with other sections of NOAA
and the Sea Grant system itself, the Sea Grant office put to-
gether a list of projects that not only emphasize high priority
national needs, but also tie Sea Grant much closer to the long-
range goals of NOAA itself.

As you are aware, Sea Grant launched its first national project
last year under an experimental management program involving
several institutions in the Sea Grant system. The project was
aimed at determining what happens to sediment along our shore-
lines as a result of all the interacting forces that impact on
the sediment,

Considerable progress a'Iready has been made in the project, and
next week the scientists involved in the investigation will start
one of the most comprehensive and well-instrumented experiments
ever conducted in this particular area of research. Several
different types of instruments have been developed and field
tested already. They are being placed in position now off the
California coast and will remain in place for a month. As a
result of this research, scientists should have a much clearer
understanding of just what is taking place in the nearshore areas
as a result of wave action, tides, currents, sediment motion, and
changes in the ocean profile.

I know that many of you have been involved in the development of
the 15 areas that have been outlined as national needs and
problems. They cover a wide range, as you know, and we are
looking to you to come forward with the creative research efforts
that will help resolve the problems and exploit the opportunities
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that have been designated so important to the needs of the
nation.

The program has made significant progress in the development of
projects associated with the International Cooperative Assistance
Program. With the cooperation of Congress, you were able to
broaden the program to include meaningful assistance to the
underdeveloped and deprived coastal nations of the world.
Through funding from the State Department, Sea Grant has launched
a s ignificant effort of oceanographic research in Spain, with
schools and laboratories in that country working closely with
programs under the Sea Grant system. The program with the
Spanish institutions is also expected io grow in the future.

Another key factor in the strides that Sea Grant has made, and
I'm sure will continue to make, has been the reorganization of
the Sea Grant office itself . By organizing the s taff along more
functional lines, the monitors are able to maintain a much better
handle on what is taking place in the entire Sea Grant system.
Additionally, they are accumulating system-wide background that
already has proved extremely useful in their informational
exchanges with other agencies and officials in Washington and
with Sea Grant directors and scientists in the field.

In my position, I take pride in the partnership thai has been
deve1oped between an office within NOAA and the academic com-
munity. I want to assure you that the relationship will con-
tinue, and I want to promise you that you can expect it wil I get
even better.

I say that because I would like to see NOAA take a much more
active and supportive role in that partnership. Although we have
seen some changes already because of the pass-through fund
arrangements this year with some NOAA offices, the situation in
ihe past has been one in which Sea Grant primarily has worked
well with other federal agencies and with the states, but rea1ly
has not realized much cross-fertiiization with NOAA agencies
themselves. This has been reflected, I think, in the small
amount of NOAA's research that has been done through colleges and
universities. Furthermore, NOAA's in-house research has tra-
ditionally not involved the level of academic participation that
I believe to be necessary. Indeed, I am concerned about the
inadequacy of NOAA and academic interfaces at all levels. Hany
of the steps I have taken in the reorganization of NOAA were made
expressly in the hope of changing this situation. However, Sea
Grant wi1 1 continue to be the centerpi ece of this effort and must
serve as the principal existing mechanism for building a strong
and broadly-based coupling between our agencies' missions and the
talent that exi sts in our universities and colleges.
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In line with the importance I place on research, I established an
Office of Research and Development as one of the four line units
in NOAA. We have Ferris Webster, a widely recognized and highly
respected scientist in charge af that operation. We had had Ned
Ostensa wearing a second hat as Acting Deputy Assistant Admin-
istrator of R S D, and we' ve now dispatched Bob Wi ldman there for
a three-month stint. So you can see how we are using our own Sea
Grant talent internally.

Furthermore, we have named George Bentan as Associate Admin-
istrator of NOAA. George comes directly from being chairman af
the Sea Grant Review Panel and a long assaciatian with the Sea
Grant Program. I'm sure that most of you know him well enough
that you are not going to be bashful about making your own
recommendations to him. As many of you are aware, I have asked
George to head a study on strengthening NOAA's university re-
lations. This is an on-going effort that I believe to be of the
utmost importance.

As I look ahead, I am impressed by the chalienges that face all
of us. It is manifest to the nation that we try to negotiate
those challenges in a manner thai will result not only in im-
proved usage of the potentia1s of the ocean but also in the
development of a greater appreciation of those oceans by the
American people. In may ways, the challenge that looms ahead is
an intel lectual problem--one that cries out for greater edu-
cational efforts across the nation, in the school systems through-
out the country and for young and old alike. One af the funda-
mental weaknesses in our system has been our inabiIity to explain
convincingly to the public the great potential of this immense
oceanic frontier. As good as we may be, we wi1 I never develop an
acceptable national ocean policy until we have a public with an
understanding and a conviction about our oceans. The public must
be made to recognize that our oceans represent a national trea-
sure. It must be made to appreciate that the oceans represent
more of an opportunity than a risk . . . that they represent a
contribution of immense value to the nation and to humans every-
where.

The problem, then, as I see it, lies in the fact that there is no
constituency for the oceans. Someone onces declared that "fish
don't vote." We also have had a White House spokeman indicate
that responses to government reorganization from the community
were so few as to be almost insignificant in having an impact on
the people responsible for realigning the government structure.
Thus, while we must continue our resolute research, we must not
overlook the importance of explaining the significance of our
aceans in the national interest.

To date, Sea Grant has been doing an outstanding job in marching
forward to create wider public understanding. I applaud you for
that, to be sure. And as I look at "What.'s Ahead7", I look to



sea Grant to play an even more vital role in facing the challenge
in the future. Most importantly, I look forward to a broad
participation of NOAA in the vital partnership that has developed
over the past dozen years between the Office of Sea Grant and
yourse l ves.

Again, happy birthday!



j978 SEA GRANT ASSOCIATION AWARD RECIPIENT

PROFESSOR JOHN D ISAACS
DIRECTOR OF THE INSTITUTE OF MARINE RESOURCES

UNIVERSITY OF CALIFORNIA

I greatly vatue this important award and the overly generous
introduction. Actual ly the smal I contributions that I have been
able to generate toward the advancement of marine science were
mainly from my having been in the right field at the right time.
Also, I believe, being a little mad has helped.

It is not unlike the hero in the old story which, to one or
another version, most of you have already been subjected, when
a truck driver started to pull off the highway into the shade
and inextricably jarrmed his truck under a highway overpass.
Presently the highway patrol had closed some lanes, several
large tow trucks had vainly attempted to pull the truck free,
and the local fire department was about to start on the truck
with cutting torches, when a man shouted through a heavy fence
off the highway: "Why don't you just let some air out of the
tires?" This they did and the truck was soon free. Later, the
highway patrolman, recognizing the fence as the enclosure of the
State Nental Hospital, went to the man and asked, "How come
you' re in an institution when you can come up with ideas like
that?" And the inmate replied, "Well, I may be crazy, but I'm
not stupid!''

Now, let me make it perfectly clear that this story should not
be thought to reflect in any way on Scripps, which is also an
institution, nor, for that matter, on BilI Nierenberg, who as
~ any of you know is our Head ~Kee er.

Let me compound apologies. Bi I I Ni erenberg i s a man of remark-
able insight. As an example, I had gotten myself into talking
to the Berkeley Physics Seminar about one of my less-bel ievable
ideas, the effect of U. S. right-handed automobile traff ic in
imposing cyclonic torque on the atmosphere and thus exacerbating
the number and, perhaps, the intensi ty of tornadoes ~ Before
leaving that morning, I dropped into Bi I 1 's off ice and said,
"Bill, you have no idea what a brave thing I 'm doing today. I 'm
going to Berkeley to present the case on autornobi Ies and tor-
nadoes at the weekly Physics Department Seminar."

Without a moment's reflection, Nierenberg said, ''John, it's the
only kind of physics department in the world to give that talk
to. If you talked to the physics department at Brokenback
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College, they'd rip you to death on trivia. At Herkeiey they will
understand the fundamental principals and your findings." That
observation, natural ly, presented me wi th a f inc entree, repeated
in my opening remarks that afternoon!

I am, of course, deeply honored by having been chosen as the
recipient of the annual Sea Grant award, but at the same time,

am humbled. I am humb led by the knowledge of the many unrecog-
nized people who have contributed to the small role I have played
in the penetration and demonstration of the vast and vital
potentials that the sea holds forth for the future wel I-being
of humankind, These potentials that were so prescient1y fore-
seen by the early leaders of marine science, evolved by the
genitors of the Sea Grant concept, are being expanded and pur-
sued by the dedicated leaders and participants in the Sea Grant
Program in these times.

On this occasion, I would like to spend a few moments presenting
my views on some fundamental problems and chal lenges with the aim
of emphasizing the unique opportunities that Sea Grant holds for
penetrating these problems and meeting these chal lenges.

I wi1 I briefly meander over or maunder about my conceptions of
our unrecognized possibi 1 ities, the sea as a challenge to present
science and institutions, the essential but precarious role of
mul tidisc i pl inary science, the modern denigration of both use-
fulness and lay understanding, and the deep, narrow and unbridged
gulf that so frequently cleaves pol icy and decision from knowledge
and understanding.

It has been suggested that I expand my remarks but sti I I take not
too much time, and hence, I may become guilty of putting forth
my perceptions as what appear to be mere personal platitudes.
Perhaps those points that you most earnestly question can be
clarified in later responses. Also I hoped to present clear
ideas, but in reading my notes I am not happy wi th the resul ts.
If I sound overly critica1 of science, government research, and
bureaucracies, this is because I hope to point out Sea Grant' s
unique opportunities to avoid their ubiquitous ills  remember
I do not have a bumper sticker that reads, "I love America, it' s
the government I can't stand," nor do I often refer to the Dis-
trictt of Columbia--in the Spanish Des ierto federal! .

As I have previously pointed out, it was mainly the chail enge of
the sea that lifted medieval European man out of the Dark Ages.
His exploration of the oceans of this planet, his discoveries of
new conti nents, his development of navigational instruments and
ships led to new confidence that he could surpass the accomplish-
ments of the ancients and lift himself above the inadequacies
of his institutions and the darkness of his times.
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i submi t that the sea again chal lenges our sciences and our insti-
tutions and again possesses the potential of leading into a new
and future world, but, i f, and only i f, we recognize those
challenges and possess the wit to design and to execute mid-course
corrections to our present trajectory.

High on my list of incubi is our poor definition of problems.
They tend to become defined in some sort of public acclaim rather
than by any analytical process. At worst they are set forth by
advocates, scientific and otherwise. The problems, large and
small, often are defined narrowly, symptomatical ly, capriciousiy
or erroneously. Often the solution i s not even contained in the
specified approach! The prograro for the desalination of seawater
is a classical case. Potential solutions to the underlying
problem, which was the need to increase agricultural production,
were not approachable through thrs single-minded and static
program. Hundreds of millions of dollars were fruitlessly spent
in a specified, yet impossible, approach. Only recently have
very small efforts been established in much more defensible
approaches: wetland agriculture, and the culture and breeding
of xerophytes and halophytes  aridity-tolerant and salt-tolerant
plants!, the latter under Sea Grant.

I feel that national objectives must be cautiously and analyti-
cally scrutinized to ascertain whether the fundamental problem
and the range of possible solutions  or ~an problem or ~an solu-
tion, for that matter! is included within the definitions Too
often we encounter the position of the king i n the fable who
ordered his roinisters to discover the height of an ancient and
Ioftiy monument which he wished to surpass. The ministers engaged
a powerful magician who caused the monument to prostrate itself
on the ground, whereupon they measured it, and the magician then
caused it to rise again. But the king could not accept the
results. "For," he said, "I told you that I wanted to know the
height of the monument, not its length.'"  It sounds like some
government specifications, doesn't it?!

Also our society treats problems as a non"renewable resource.
Problems, real or otherwise, have become our new frontier! We
have come to value problems more than their solutions.' As Heg
Green ie d recently pornted out, we co onize them. Presently
such throngs of agencies, research scientists, politicians,
subsidized industries, and even specia'I publications have glee-
fullyy homesteaded the problem that we dassn ' t attack it effec-
tively lest it be damaged and some of its colonists dispossessed.
In fact, much time, money and effort is spent in repair and
refurbishment of the problem so that it will continue to present
a fresh, wholesome, and worthy appearance down through the
fiscai years.
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Much of this disabi'iity stems from agencies acting under statutes
that may specify perpetually frozen and often fundamentally
impossible approaches or nonexistent problems.

Fundamentally important problems have become the modern wooly
mammoths, buried in paper moraines of ponderous glacial inaction.

All of this is not unrela ted to several factors, which among
themselves are also interrelated. These include the caste system
in natural and social sciences; specialization; the denigration
of lay knowledge and of research directed toward useful objec-
tives; and our poor communication of scientific unders tand ing to
the political and industrial decision makers.

I will briefly sketch my view of these factors .

This planet and this creation is a complex system, with periods
of relative quiescence between brief dominating episodes. At
those quiescent times it is a system adjusting to the effects
of those powerful episodic inputs with a spectrum of strong and
weak interactions . Yet the world is viewed as a slowly and
fundamentally deterministic changing system. Ecologists working
on an array of transects in Chesapeake Bay felt that they were
just beginning to understand how it operated, when along came
hurrican Agnes and washed both Chesapeake Bay and their transects
to sea ~ "What a foul trick," they said. "We were just getting
somewhere!"

Like many natural and social scientists, they studied the back-
ground and fai'led to recognize the signal--the message as it
were--when it arrived . Agneses and Hazels dictate how Chesapeake
Bay works! It is ever adjusting to the last violent episode.

On a larger scale, the detonation of Santorini in 1487 B.C. in
the Mediterranean probably set back western development for a
thousand or more years, and altered human progress for all time.
And, of course, our present interglacial, our Garden of Eden,
has existed for just a brief geological instant--or for that
matter for only a brief instant in human history. In respect to
this, remember our best planning spans only a billionth part of
the probable habitable life of this planet.

Even the broadest scientists necessarily possesses only a
restricted vision and competency in only a few fields, yet the
components of this universe  and particu'Iarly of the sea! are
wholly unaware of the artificial barriers by which man has com-
partmented and subcompartmented his knowledge. The chemicals,
the winds, the currents, the spinning earth, light, and the
living entities that inhabit the ocean realm act and interact
without regard to the intellectual barriers that man erects
within his mind and knowledge and between his specialties.
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As H. G, Wells said in his discussion of the demise of the
University at Alexandria: "We have yet to discover how to defend
our centers of research and learning from darkening and caking
accumulations of dingy-spirited specialists... the ashes and
c I i nkers of i nte 1 I ectua 'I F i res."

It is no wonder, given the confrontation of these inadequate or
constrained or erroneous defini tions of problems, the non-problems
that we often pursue, the special ist's narrow viewpoint, and the
public's statutorial ly expressed narrowness and urgency for
solution, that the scientist is increasingly piaced in the
position of the man wi th the bucket and shovel behind a rampant
society, and increas ingly denied hi s proper role""the role of
the scout--seeking new vi stas from which to discern new and
future worlds.

Woven into this maze is a present hierarchal view that commonly
denigrates research toward useful ends, as well as the ideas of
lay persons.

We suffer from the self-fulfilling prophecy that new fundamental
principles will not emerge from applied research. Under this
erroneous prophecy, workers in applied fields and programs most
often neither seek nor expect to uncover new fundamental under-
standing. This is a myth, of course, and history relates quite
a different tale. Cannot, the engineer, set forth the second
law of thermodynamics with much more fundamental understanding
than did the physicist Kelvin! The entire history and funda-
mental advances of chemistry, bacteriology, immunology, solid
state and nuclear physics, thermodynamics, meteorology, etc.
most frequentiy stemmed from practical objectives . Even Newton
was working under an admiralty contract on ballistics when he
set the initial stage for the perpetration of this myth of purity
in science, as well as the myth of a celestial clockwork order
and perfection in the universe, myths which, particularly today,
haunt our views of nature and of science.

On lay knowledge, from Ecclesiastes' "The poor wise man's word
is not heeded nor his name remembered" to Steinbeck's example of
the utter repudiation of native intelligence--the sign above the
fly-specked bar, which was to be poi nted to in response to any
disptay of knowledge: "If you' re so God damned smart, why ain' t
you rich7" � we mostly fai I to value and profit from the astonish-
ing insights of the formally untutored members of our race.
What if Jenner had not listened to the cawmaids, who had made
all of the observations, conclusions and recommendations on
vaccinations7 How many more scientists have not acknowledged
their lay sources7

Of the scientific insight of lay people, I am particularly



conscious, for I have spent much time with fishermen, loggers,
seamen, and others. When I was a commercial f isherman 40 years
ago, much of the behavior and temperature responses of albacore
tuna and salmon, waves and wave-current and wave-depth interaction
and other principles  that I now see newly discovered and pub-
lished in reports! were corrInon currency of fisherman talk. in
fact, in those days I wrote to a certain famous oceanographic
institution in California, describing some of my observations,
but the responses seemed to me to be irrelevant.  I concluded
that they needed my services, and applied for a job.!

Classical Chinese tales often pit the uneducated against the
educated with the outcome sometimes one way or the other. Some
involved scientific matters of considerable interest, including
marine ones.

For a non-scientific example, in one story the farmer brother of
a philosopher  that is, a Ph.D.! regains the family rice lands
lost in a "battle of wits" between the philosopher and an oracle.
As the tale goes: In the dawn, after a sleepless night, the
young farmer placed some tools in a cart and pushed it through
the village to the mouth of the oracle's cave. He shouted loudly,
"Mr. Oracle, I would challenge you to a battle of wits ." The
orac'le assented. "And for a thousand pieces of gold," added the
farmer. "So be 1 t," responded the oracle. Then from the cart
the young man removed a large scale or balance and ostentatiously
suspended it from a limb of a nearby tree. And taking out a
long cane knife and feeling its keen edge with his thumb, he
faced the orace and demanded: "Mr. Oracle, tell me, how much
does your head weigh?"

Perhaps this aspect of Chinese culture is the reason for the
present success of the "barefoot physician," where respected
wise memebers of villages are exposed to modern medica I prin-
ciples, an approach that is being extended to other fields.

I have taken too much time already, so I will only mention what
is probably the most downright serious aspect of our present
times, the common failure of scientific, social and historical
understanding to influence policy.

The ills of this fai'lure of communication include the emergence
of the scientific advocate on one hand and, on the other, the
retreat of many scientists into some area remote from the
practical test. Both often resent the intrusion of lay under-
standing and applied programs that might solve problems. Both
contribute to our poor definition of problems and the deep
misunderstanding of the public and the government on the nature
of this creation.

Let me sum up a bit. As I warned you, I have not taken time
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throughout this response to point out, i tern by item, my views of
the guidance that these condi tions afford Sea Grant. I hope that
these have been apparent. Obviously, I am exceedingly enthusi-
astic toward Sea Grant and its future.

Clearly Sea Grant can escape from the dominance oF speci fied and
perpetual I y frozen approaches to perpetual ly frozen and of times
meaningless objectives, which beset many targe national programs.
I t can prof i t from the f1exibi I I ty of smal I approaches, taking a
long-shot and discerning the unexpected or even, perhaps, dis-
covering the inconceivable. It can prof i t immensely from the
synergism and intercommunr cat ion of new mixes of intel lectual i ties
and proclivities; intel I igent and informed lay persons, broad
scientists, special ists  exceptirrg, of course, dingy-spirited
ones!, engineers, techni c ians, industrial i sts, and pol i ticians.
It can avoid being entrained in the corrnron misconceptions of the
sea. I t is and can remain a r efreshing, revivifying and evolving
force working around and over and perhaps even disinterring the
frozen mastodons now buried in the vast terminal moraines of
large and static programs. Perhaps it is time for Sea Grant to
beard some giant problems, the disposal oF high level nuclear
waste, for example, or fundamental mul ti-species fisheries theory
for another.

One last tale. A wise man once came upon three masons working on
a long wall, He approached the first mason and asked, "What are
you doing?" and the fellow responded with some asperity at the
question's obviousness, "I'm laying bricks!" To the same question
the second nrason said, "I'm building a wall." Input the third
pointed his trowel upward and acclaimed, ''I am creating an
edifice."

It is for that reason I believe the aspirations of Sea Grant are
best compared to those of the third mason that I feel particu-
larly honored to have been selected for the Sea Grant Award and
also for the opportunity to have imposed some of my ideas on you.
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