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to second-class mail. “Congress has al-
ways intended that these informational
media be subsidized in the public in-
terest,” says Bayard E. Sawyer, chairman
of the Magazine Publishers Association.
“A large increase in second-class rates
would put many magazines out of busi-
ness.” But on balance, Sawyer and most
other businessmen tend to take the op-
timistic view. “All we've experienced so
far,” he said, “is poor service and a
spiral of higher costs followed by rate
hikes. The new system almost has to be
an improvement.”

INFLATION:
The First ‘Alert’

When he first announced plans for
periodic “inflation alerts” by his brand-
new National Commission on Productivity
two months ago, President Nixon suggest-
ed that the group would serve as an
ever-vigilant economic Paul Revere,
alerting the nation to the specific causes
and consequences of the continuing
wage-price spiral. But in truth, the com-
mission—composed of 23 business, labor
and government leaders—was less watch-
dog than handmaiden of the President’s
Council of Economic Advisers, the group
that was to do the real work of surveil-
lance and analysis. And last week, after
the council released its first “alert” to a
group of 75 expectant reporters in the
White House, the almost universal reac-
tion was a big ho-hum.

Instead of meeting the President’s
promise that it would “spotlight signifi-
cant areas of wage and price increases,”
the council offered a stodgy, 131-page
dissertation on the history of inflation,
with almost as much emphasis on the
1950s as on the 1970s. It all led one
economic reporter present to note: “With
alerts like that, the British would have
taken Boston in twenty minutes.”

Down: In part, the mildness of the
message may have reflected the Ad-
ministration’s growing confidence that its
basic policies are taking hold. Prices, to
be sure, are still rising fast; just last week,
Ford Motor Co. said it was planning a 5
per cent jump in 1971 car and truck
price tags, and U.S. Steel announced one
of its periodic price increases, this time
for tin-mill products. But there are signs
that productivity is improving, and indis-
putable evidence that the economy is
continuing to slow down. The unemploy-
ment rate, which dropped in June,
jumped again to 5 per cent in July,
equaling the highest rate in five years.
As Paul McCracken, chairman of the
Council of Economic Advisers, remarked,
“there does seem to be some evidence
that the price level is coming around.”

In any case, the Administration plainly
finds old-fashioned jawboning simply dis-
tasteful. “The purpose of the report,”
McCracken concluded, “was not to give
vent to demonological venom. It avoids
lashing out because we had no intention
of lashing out.”
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Steel-plant accident: Safety goggles and hard-toe shoes aren’t enough

A Matter of Life and Death

The reminders are everywhere: small
signs on grinding machines warning
operators to wear protective goggles; big
signs on plant walls cautioning “Don’t
Gamble With Safety.” And somehow,
the signs themselves convey the reassur-
ing assumption that working in American
industry is safe and probably getting
safer. The National Safety Council itself
asserts that Americans are safer at work
than in their homes. But in truth, the
signs might well read “Warning: Work-
ing May Be Hazardous to Your Health.”
Materials and processes are becoming
more complex and dangerous; safety
tends to take second place to speed of
production; a lethal blend of carelessness

and complacency results in ion in-
juries an'a TZ,000 deaths every yea

from ind{strial accidents. OF, as rormer
Secretary of Labor George Shultz starkly
puts it: “During the past four years more
Americans _have been killed where they
work than i Vietnam.

most surely, shultz understates the
case. The government’s own statistics
show that the rate of industrial acci-
dents soared by 23 per cent between
1958 and 1967, the latest year for which
figures have been compiled. But since
only sixteen states cooperate with the
Federal government in keeping records,
the Labor Department’s figures are
based on questionnaires filled out by
employers themselves. And not all the
businessmen, complain such critics as
president I.W. Abel of the United Steel-
workers union, make honest reports. “If
a fellow breaks his leg,” Abel charges,
“the company will bring him to work in a
taxi, give him a soft job, really just let
him sit around, and not report the acci-
dent.” Consumer advocate Ralph Nader,
who is preparing a book on industrial
safety, charges that some companies go
to extreme lengths to suppress sloppy
safety records. A large beryllium pro-

ducer, Nader says, once warned a com-
pany doctor that he would be looking
for another job if he published a report
on beryllium poisoning among employees
of the plant.

All told, an AFL-CIO safety commit-
tee estimated last week, the official sta-
tistics tell only half the story; the true
accident rate comes to 4 million disabling

injuries a year. And even this igure may
mfact, a private
research firm working for the Labor De-
partment estimates that no fewer than
25 million workers are injured every year
—twelve times the official figure—and
500,000 more are disabled by occupa-
tional diseases. ‘

Good Earth: Afﬂﬂ'&?t%;g“ggh-
est for jobs involved with re- |
sources from the earth. Mining, quarry-
ing, loggi il-well drilling a
aheavy toll. Whatever the mdustry, the
most common single killer is the motor
vehicle, “from the

fork-litt truck in the factory. But the

greatest number of job accidents result
from falls and falling objects, such as the
huge, 450-toot-long pipe at U.S. Steel
Corp.’s Gary works that clogged up with
sludge and crashed last winter, killing
three men and injuring five.

Apart from outright accidents, no one
knows for sure how many workers have
been struck down by silent killers in the
form of corrosive chemicals, noxious
fumes and debilitating dust particles that j
have become commonplace ingredients .‘
of the manufacturing process. Because of ‘
the high costs of installing safety equip-
ment, small companies with old plants
cause a disproportionate sham-tl%m-_
abilities. In Muskegon, Mich., for exam-
ple, the Lakey Foundry Co. has only
1,000 employees, but more than 350 suits
demanding compensation for injuries
have been filed against the company.
The problem: a thick carpet of silica dust

Newsweek
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A Very Special Delivery

Through four separate Administrations,
a procession of efficiency experts,
management consultants and Presidential
commissions has scrutinized the sacred
antiquities of the United States Post Office
and concluded that the only way to make
it work would be to wrench it from the
political quagmire and turn it into a real
business operation. But there, invariably,
the matter has rested; Congress showed
no disposition to give up its patronage
plums or its right to do favors for 750,000
voting postal workers.

Thus there was a faint air of unreality
in the walnut-paneled conference room
hard by the Postmaster General’s office
last week when Postmaster General Win-
ton (Red) Blount announced that he had
succeeded in abolishing his own job. Just
two hours earlier, the House of Repre-
sentatives had given final approval to
President Nixon’s plan to reorganize the
Post Office as an independent agency un-
der the executive branch of government
—and that, beamed Blount, was “the
most far-reaching postal legislation in the
history of the Post Office Department . . .
It opens a new era—one which will pro-
vide better mail service for our citizens
and better careers for our employees.”

Uphill: For the public, Blount conced-
ed, the first new sign would be merely
another rise in the cost of mailing a letter:
the price of a first-class stamp, which,
from a low of 2 cents in 1919, has been
marching uphill at an accelerating pace
in recent years, will jump to 8 cents
when the reorganization takes effect next
year.* But eventually, he said, the new
structure means better postal service.

There was still room for skepticism,
but an efficient Post Office would be no
more startling than the Administration’s
victory in pushing its bill through Con-
gress. Indeed, when the Nixon plan first

*The first letter rate applicable to all parts of the
U.S. was set at 3 cents in 1863. Before that the
rate had ranged from 3 cents for normal distances to
40 cents for a letter traveling by sea between the
East and West coasts. In 1883, the national rate
was reduced to 2 cents. It rose to 3 cents during
World War I and was restored to 2 cents in 1919.

surfaced fourteen months ago, almost no
one gave it any chance of passage. Con-
gress was in no mood to give up its
perquisites, and postal unions balked at
the notion of giving up the lobbying
muscle they had developed over decades
of currying favor on Capitol Hill.

What tipped the balance was not so
much White House perseverance as the
historic mail strike that began last March
17 in New York City. The strike, which
threatened to paralyze the economy, put
Congress on the defensive. It made union
leaders realize that their cozy relation-
ship with lawmakers was not bringing
home the bacon to the rank and file. And
it forced the government for the first time
to sit down and bargain with its own em-
ployees. The final bottleneck blocking the
legislation was removed a few weeks
ago, when union leaders agreed to drop
their demand for a union shop if an 8 per
cent pay rise were made retroactive to
April 16.

Insulate: The thrust of the reorganiza-
tion will be to insulate the Post Office
from the political pressures that have
long hampered its efficiency. Dubbed the
United States Postal Service, the new
agency will be run by an eleven-man
board of governors, nine of whom would
be appointed by the President. These
nine will pick a Postmaster General and
his deputy, who will also sit on the
board—and in Washington, some insiders
hinted last week that the new chief
might turn out to be Blount himself. Post-
al rates will be set by a separate five-man
commission.

No longer a member of the President’s
Cabinet or a political appointee, the new
Postmaster General will have the re-
sponsibilities and prerogatives of a mod-
ern business manager and will operate
under the injunction to put the Post Of-
fice on a self-supporting basis (govern-
ment subsidies will wither away over a
thirteen-year period). He will have the
right to ask for postal-rate increases if a
deficit looms, and to enact them if the
rate commission fails to act on his request.

1958-1963

1963-1968

Newsweek—Wally McNamee

Blount: Opening ‘a new era’

Perhaps the biggest change, however,
will be the new agency’s ability to set its
own budget and float as much as $10
billion worth of bonds for modernization.
With Congress controlling the purse, the
system has never been able to update
its decaying plant—a major factor behind
its ballooning $9 billion budget. Now the
closing of outmoded structures, new con-
struction and installation of automated
equipment can proceed apace. “Mail will
be automatically sorted right down to
the sequence of the carrier’s route,”
Blount told NEwsweek’s Tom Joyce.

Postal employees will also benefit—not
only from a healthy salary hike and im-
proved working conditions, but from the
chance to advance on merit. Even bind-
ing arbitration, which the unions first op-
posed, is now seen as a blessing. “Most
of our people are fed up with running to
Congress on our knees,” said Herman
Sandbank of the Letter Carriers union.

For all these benefits, however, postal
reform is not viewed with unalloyed en-
thusiasm. Publishers of newspapers and
periodicals, for example, worry that the
self-supporting principle will be applied

T
1968-1971

Courtesy Scott Stamp & Coin Co.

For the mailing public, the first sign of the new times will be another hike in first-class postage
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residents of Crete, Neb., when two tank
cars carrying the stuff were derailed
there last year. Because so many of these
hazards involve transportation—and be-
cause railroad accidents increased by an
alarming BB per cent between 1963 and
|96 TateTy s Tocused on im-
provimg the standards of the nation’s
%F;mh]mgwﬂ( Last week, the

ouse approved and sent to conference
committee a bill giving the Depart-
ment of Transportation broad powers to
set new standards for the shipment of
hazardous cargoes.

No Hiding Place: But Congress has
yet to come to grips with a stringent,
effective national industrial safety act.
The time may be at hand; at long last,
workmen themselves are beginning to

clamor for protection. Says an official
of the United Auto Workers: “The men

have abandoned the falling-object syn-
drome that used to assume a guy could
protect himself. Now they see there are
a lot of environmental situations that
can’t be handled by safety goggles and
hard-toe shoes. And they are up in arms.”

Feeling this pressure, the Nixon Ad-
ministration has sent up a bill that would
delegate the power to establish and en-
force new safety regulations to a five-
man Presidential panel. But Congress is
divided between this measure and a
House bill that would give the Secretary
of Labor the direct authority to order
companies to eliminate unsafe job prac-
tices. Organized labor and the vocal re-
formers, including Nader, support the
House version, while the Chamber of
Commerce and the National Association
of Manufacturers back the Administra-
tion. Because of this impasse, the pros-
pect for passage of either bill is rated
slim. But any extended deadlock seems
sure to ignite protest among reformers,
who see the delay as a plain matter of
life and death. “In a nation deeply con-
cerned with human and economic prog-
ress,” says George Shultz, “such backslid-
ing is a matter for distress.”
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AUTOS:
Enter the Vega

It is, proclaimed Chevrolet Division
general manager John Z. DeLorean,
“unlike any other Chevrolet ever built.”
With that, DeLorean introduced news-
men to General Motors’ new challenge
to the 1.1 million imported cars that
swarmed over the United States last
year: the sub-compact Vega 2300. And
sure enough, the Vega was something
new in Detroit’s repertory, from its over-
head-cam engine to the robot welders on
its assembly line. The new car even
traveled to dealers across the country in
unique style last week—standing on its
front bumper in vertical racks in special
railroad cars.

The Vega, which will go on sale early

D. Gorton

Chevrolet’s DeLorean and the Vega 2300: A Beetle-killer for GM?

next month, has somewhat smoother lines
than its principal competitor, the Volks-
wagen Beetle. At 170 inches, it is 11
inches longer than the VW. It also is 4
inches wider—and 7 inches lower. The
Vega will be powered by a 90-horse-
power engine, compared with the 57-
horsepower engine on the Beetle. GM
did not announce its price, but it will be
within bargaining distance of the $1,839
list price for the Beetle.

American Motors Corp., the first Amer-
ican firm to market a sub-compact, has
sold 19,000 of its Gremlins since they
were introduced last spring. DeLorean
hopes to sell 400,000 of the new Chevro-
let models next year. Ford will introduce
its Pinto later this month; the Chrysler
Corp. entry is not expected to reach the
showrooms until next year.

Wheeling and Dealing

Is it simply a matter of good business,
or does something more sinister lurk be-
hind the Ford Motor Co.’s practice of
letting important congressmen lease Lin-
coln Continentals and other prestige cars
for about one-fifth of what an everyday

citizen would pay? That question—and a
variety of answers—bubbled up in Wash-
ington last week after the UPI reported
that at least nineteen influential House
and Senate members were wheeling
around Washington in rented limousines
for a mere $750 a year.

“I'm one congressman that ain’t apolo-
gizing,” snapped chairman L. Mendel
Rivers of the House Armed Services
Committee, who leases a blue Thunder-
bird. “Nobody can buy me for $700 or
$800.” Besides, he said, he had to buy a
whole new set of tires for his leased
wheels. On the other hand, Rep. Harley
O. Staggers, chairman of the House In-
terstate and Foreign Commerce Com-
mittee, gave up his Continental as soon
as the story broke. “When I heard some-
one had questioned the ethics of the ar-
rangement,” the congressman explained,
“I turned it in.”

An OIld Practice: Actually, as most
congressmen were quick to point out,
similar arrangements have long existed
in the executive branch. Relations be-
tween Ford and the White House go
back to Calvin Coolidge’s day (he
switched from a Pierce-Arrow to a Lin-
coln). General Motors and Chrysler also
have provided Cadillacs and Imperials,
respectively, to top government officials
from time to time. As far as Ford’s Wash-
ington office is concerned, the arrange-
ment makes good practical sense. “Our
sales of prestige cars,” said a company
spokesman, “are much higher in this
area than the national average.”

Still, the question remained: was the
practice justified? Even if the congress-
men did no more than serve as advertis-
ing, a good many of their constituents
would feel affronted. And if the solons
returned any other favors, that would al-
most add insult to injury. “To be sold out
for such churlish amounts,” wrote Wash-
ington columnist Nicholas von Hoffman,
“is deflating to the national vanity.”

AIRCRAFT:
The Fight for the SST

“I've heard it all,” sighed aviation ex-
pert William Magruder over lunch in a
Washington restaurant one day last
week. “The supersonic transport is going
to modify the climate, it’s going to bring
on another ice age, or it’s going to melt
the icecaps. Lord, three major volcanic
eruptions in the last 90 years ejected
more gunk into the atmosphere than all
of mankind’s activities. This country
needs the SST. If I didn’t believe it, I
never would have left California.”

The environmentalists swarming over
Capitol Hill these days would be de-
lighted to see Bill Magruder head back
to California and take the plans for the
SST right along with him. For as the new
head of the Department of Transporta-
tion’s supersonic transport program, he is
a central figure in one of the lustiest
Congressional lobbying battles in years.
At issue is the impending Senate vote on
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The New York Times
The perils of coal: Fire and
disease make the worst record

from the sand used in the casting process.
Inhaled over a long period of time, the
fine particles cause silicosis, a condition
that transforms men into cripples racked
by paroxysms of coughing.

The foundry’s air was tested in 1945
and found to contain ten times the rec-
ommended safe level of dust. Twenty
years later the limits had been cut in
half, but the air was about as dirty as
ever. Lakey president Guy F. Campbell
admits that “with the older plants we
have it’s a problem.” But Muskegon law-
yer Jerry S. McCroskey has another—and
more indignant—explanation. Because the
maximum liability of a Michigan foundry
in the case of silicosis is only $12,500,
plus medical and funeral expenses, Mc-
Croskey says, “it has been so inexpensive
to disable or kill a man . .. that it has not
been worthwhile to clean up.”

Silicosis is just one of many crippling
and deadly respiratory diseases common
to industry. In the insulating trade, esti-
mates Dr. Irving J. Selikolt o% New York’s
Mount Sinai School of Medicine, 8 per
cent of all the workers will die from as-
bestosis caused by W_
cles of asbestos. The disease was identi-
fied in 1924; yet when New York City
passed safety standards last spring for
the spraying of asbestos, it was the first
city in the U.S. to do so.

Venal? And this indifference to health
is widespread. More than 100,000 of
the nation’s 1 million textile-mill work-
ers have contracted byssinosis, or brown-
lung disease, from inhaling cotton dust,
according to estimates made by New
Jersey’s Sen. Harrison Williams. Yet an
article in the American Textile Reporter,
a widely read trade publication, dis-
misses the disease as “a thing thought
up by venal doctors who attended last
year’s ILO meeting in Africa, where in-
ferior races are bound to be afflicted by
new diseases more superior people de-
feated years ago.”

Nowhere has the disregard for safety
been more flagrant than in the mining
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of coal, which has been the most dan-
gerous occupation in the U.S. for years.
In fact, coal mines have claimed the
staggering toll of 80,000 lives since the
Bureau of Mines began keeping records
in 1910. But even so, Congress did not
get around to enacting the first mine-
safety law until 1941.

Hobbles: It was not until 1968 and the
explosion of Consolidation Coal’s mine
at Farmington, W.Va., killing 78 men,
that Congress was jolted into passing a
more comprehensive Mine-Safety Act.
With the added disclosure that thou-
sands of miners had been sent to early
graves by pneumoconiosis, or black-lung
disease, the new act set the first limits on
the level of coal dust permitted in under-
ground chambers. But effective enforce-
ment of the 1968 standards has been
hobbled by the failure of the Nixon Ad-
ministration to appoint a new Director
of Mines to replace Democrat ]%hn 127
O’Leary. Although appropriations for the

ureau of Mines were quadrupled last
year to $13 million to hire more mine in-
spectors, Nader charged last week that
the agency was actually conducting only
one-eighteenth as many inspections as
it did last year.

The generally unimpressive industrial-
safety record in the U.S. has a good
many causes, none of them reflecting
much credit on those responsible. Union
leaders too often are willing to barter
safety for a wage hike. Employers tend

to try to coax a little mol;g life from
worn-out and unsate machinery, State
satety standards are too often antiquated

and ineffective, and there aren’t enough
inspectors to enforce the ones on the
books. Indeed, four states have no safety
inspectors at all, and the Bureau of Labor
Statistics estimates that of the 1,524 state
inspectors in the entire country, only 827
are available for. general safety inspec-
tion—a umber _of fish and

ame wardens in the U.S.
“While the record is certainly better

than it was 50 years ago, it is clearly not

BUSINESS AND FINANCE

The Most Dangerous Jobs

In recent years, U.S. manufacturing jobs
have actually grown more dangerous.
Latest available figures on the number of
injuries per million hours worked in the
highest-risk industries, compiled by the
Bureau of Labor Statistics:

INJURIES  IEENEN 1958 I 967
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NON-ELECTRICAL MACHINERY

0 10 20 30 40

good enough. Nor is it up to the standard
of many European countries, where job
safety is a matter of national policy. A
British factory worker is only one-third
as likely to be disabled as his U.S. coun-
terpart. Only one out of every 12,000
Swedish workers is killed at work—lower
than half the U.S. rate—and the Swedish
accident rate has not gone up since 1955.

Net Gain: By careful planning, a few
U.S. companies have set enviable rec-
ords. Through a total approach to safety,
one du Pont chemical factory operated
for 45 million man-hours without a single
disabling injury. A Houston construction
firm spent $90,000 stringing a safety net
around the base of a 50-story office
building and found the investment paid
off in faster production.

And increasingly, safety problems are
moving beyond the plant gates. Indeed,
the impetus for stiffer standards has been
measurably increased by a wave of in-
dustrial accidents that threaten the pub-
lic at large as well as the workers in-
volved. Routinely, deadly phosgene gas
is shipped about the country for process-
ing into plastics. Fumes of the common

fertilizer, aphydrous ammonia, are le-
thal, as shown by the death of eig
65




O-&f

w Pushapiy | thuovanay soeds oot of shote S
;. pcu/um ,wﬂ?h Ak, w&w‘m/@mw

/7 AAAAA / /v vy 77

. 7 7 ' p ot - o ,,’, D2 Ay |
: 7 17 1 . .
1 Tﬁ_ﬁﬁm—ﬁwx [ A G il the %W
S y/ i— 7! [ '
—&:#r“bzm UM4VM,

5 : ; ; P S
T— %rmvwm WAVS. owe  Thete Wuwm{n,mﬁ«:, luwtc.aladz’ikmm«.

|

The  etre  auwiee ,&{4 a/ caple icam You_eava_ e o w,
qu/-wt Qﬂf;#M o Ml LAL__?M—M
“‘ Komam [ &wl(am [‘( Ry,t o, f’L txbra éﬁkw%wwz
| Mvﬁ} qu,cafm the Jud ot one fine. Sy MWM/éﬂ

d

PR A e
Pl

Ao

Cﬂﬂf& [0 @W{m»é e - doon ./‘,[1 vs. [0 A/ZELM /rums

Va/w,r! I(MW b Cdrl MMl — = 1) WW f‘/ e

!/&»g_lé, ailowy o = (0, A o+ ﬂé«_mﬁ%ﬁﬁﬁ-_ﬁ_%




; (-
- % L;w/&,f:"mpﬁ -

/ bad s -WA#,(, -
Wi e /’Amﬂ,,/vw&q/ WVA wie Jobo og well oa
M%A ﬂ%_a%@c te  Ahalue oLty Mk M«M?/,{fd“;’(

e ,

Ay ;Mzaﬂ ol 5 i o wthwous 1o
%41. A md lw,w}(, 1 MMAM:EI' o Ly
L,._ N B = /42" /I«a/u/

4
— WE a e kaz,wm/v. v AW

° e iy o iy gl

/fmlfyg tela

L. Hut ou mémtu?
Q, HuA/ﬁgL ~¢Lé&(@"i L) et t—he wﬂﬁwa&: 4/1/«;6 ﬁu/mf
Awfmw, *WM WMM«/&‘JM.

P § s meE o« net. . uw o A whoud W L
Y| Glam At - I : —
I £ 7‘,/ r /1,«/1447 s admad %4 __%414.7&&91‘101__&144{

_‘ WA pude rht s M e,

l ‘ . = T =




-

e Uk omiag ke il (e o pela.
W‘,_., - —— i - - : _

¥  Dolle., sondil ar tudi ;3 wulrdd l v 3
gl S n-aw; |
_‘Mkﬁ_{zjﬁ :!gy,

A e up /@; é} Yot - piut. 5%_1@1%_@_7
Sw-ig. vile adhol. H unis JAM’L — ake hwwz’, .
. MM_W W‘o% fo /?w%_%ﬁ_
dutifrotl el coslicl egugoud’ Tl Tt Loy *
pppah . Lut wil - f il i thii, by speffi
praply - ok oo s LM‘o(c;V« L- wuntar hm.
R ‘;i,wdu,r m«s&rﬂ ot e wu/«»,/

were ik

L . /V:":fl/t«wrlt ce . Tumw b, uyfw‘a(?




_?_

VMA/{’%I;A_AMMM. v, mo%;ml_m
Burzmka/mm@dmxé&,& ﬂawfwb%m

gz,u.(,ml Mons,  Napwrien  put” »% Z:Mw cund il

/w/fl[m cored  vudin. | va,
ot aM,Ww Patce ,y[ rve ungul s,
w{' Weam MW th/m_x:é.;g_gw ‘4
R P

P %wu'ut -

— el MAM(’AM—Q/_Q%\ _ Kwwase oa
rlv Ut"\l/\, et AUML .

= teudi Jov  sonribize vaputs,
M allsc ol
[(A_ Lr

A_‘ﬁ 1. (/(NAM W/{M/ M tiruLt’a W[:d;’t/;d %/ o




TI"‘:‘ OJ’-" ewh a(rwv\,m wWon A&p /Q,VM

C‘w Liminn KW" L w,d? /;,wt’f,oﬁ.wz
,Q/; il plidleines: T bt fms{m 7 aumple,

A; wW . ol

A’& ”“’d&- Cox AU audvidizd L hodden
ds xpf. -

by fudety

45 pawdusm, ?

-ﬂ»{ﬂ&t-r Ww l/_fo,/;Zw, Fo wwv. o{ w’twt' Wwe O&VW
’Z‘T‘f foome, Cam MWMW — €. (3 /éaé&
) 0& W(L««(émw he W

Ly Cltiva bor full gl .

We M:/ mamow% /MM/W’, V{MAMW =
f/l/w‘,(,’ md w 7 ek /VW"{W{ L o aslutcom,

f, ‘Mé.f« y e w/-./ ‘t W
LYy o b
s z s he |
bt what ) 4 -




.,S'/

Hi s coh of Joscsd Toud 2 4 Loty
A aeme gl e o Kok ik wg. That's
de — wi stk oun gl T Joih, hasge
wd, Lo adeceve in o norwmakie opfmiziy wose ileil
whav e M‘u‘m “w W a ol . furduh e
ol have wpee Mde- ety hom %,,g Neivbs.
Pt o oo pantiag .

Qut: - P/wrm.w( PPPPIRIT R P T & //nady>
— Aubs uférn ﬂ/‘w ”W“jﬂuw

-~ wt e m'gtw W.'ok W ERLETEEY Mvu&/!/tfm»t’
ﬁu@yw/o Jn'%fw{/lolz,?f zéag Ml owar Ao

- th w wa% Flr com vatﬂ'wy;/\mw,(‘_;
‘;}tmtfwlj, w

Lettra AW o %ww wfl
L/
Py




sé-

T L oy o b Ty o S
pelliting : vaelf. combindian Srws pastive fowm L, clisse
{u,ar,& oul ' hwe

PSS o

MW b wet Wahe wok bar, w Ften up cyd.

more  +oum, %




b‘ \/—(Ml o&a/ﬁ'«, > {‘MSI ok, 1.7

Iy, lalln

lu,m;( w_ o ful waliiod thac . M/t/gw{e
AN 7&% No  time o A//qmug!/ Ao e sl
g, il I oy i,
Now. Aoy iy il fproon s _vs. Mabo

—  how ks /U/m/-u? ANews befw&“;f' [+

wesmy  vwglid g W# MWW(,?/ Ao pore
@ A s wcwu , oM, . ,,f

E beadli,
(/&Z¢ LS et Aeme de, Aupwsiee 'fluwta«




1 MM,MMZ' tr bawwe winh ) M@%«Mf%
A %_W%_M&c,

EKFMJL W-ﬁyfz alacks P ma{»wmyb{aww/

4

/lﬂd_‘&u 1o dfu[ Ame /L2, [y new uu;f( po bld «

uw%«dﬁwm. fuﬂ‘myﬂw W&M‘Jh.ﬂé&v&/’-

“Puidh ' s we e \AM;W% ww«z?,_[
@ L ot fumd /hg W’w

a, &woéilr/aazmm
a7

b Vsl Lo wchunddit’s. sovund, agll

—_—

Lit Floser for sarty Vigin waals dla. gV, oud BMS

S S
7/

y )
&‘Mm to T/éncu( (‘Wd,, CUM4e /lua‘dl, —_——- u/[aoh‘cq,&“,

%mwt n  cadi v “gzwwrﬁf.

@

Polie-at powar o ttource cvrin o wwrlval.




?'rgt, At Fm’ e ,M'ﬂ(‘c.‘w %A_ MW
mb% aljb ,—/'/ T’LI,&/’ fm%‘ot‘ w. W/, WM w, f%l;b
M WWIMM oév.o«GuudVAmu/mny /UZ/W?J

———

%M Jabo. 17 il m&%} /AML,_MAJLL%

feduce om v{ otlun g,wda = //?wf’ r"Aw etchuct dpiag
A?A/@dvgo(’(u/\drw. MI‘A’%'WW WW) -~
‘ A;g Ndhor. ALWWM «/A/wl« o(é;«—r_nxdaa M%W
Tudiadw'/ L/AW/%««, r/lmu e solikiom CY—w((d_%»;/
&é’lﬂ\\dd,ﬁ(‘; oo Aoliom e 1 W\,
u/ﬁ, L(N‘l' Uze ‘ » Kuf wdde T

\ 4

/M/hﬁ eovliadistion M mt’&wlvw/
4 ¢

It [ukwowﬁm%u%\pmmmw
Wa{yw ow,AAM[/ A%(u s Ay,

E’ B L:Mfm "ca// sholid by Mier. % J_"_'Z

M_&_AMVMM




an 1o - '
Yadl, % ot
@ ﬂf ~~~~~~~~ -
o Wd’l"n'? 5 f%‘c. an Qb 7/ /éa{n 774«4

A L(Z/ \ Lu‘ ng, ﬁlyj yLA_ _/M'l,

w g
L o1 LC%!‘L . l 5 AW/L 5
wW d

{5 ‘;,wwt’ﬁ' Lw?’, Whae Lid s Cow  come—

KW' Dewtl  wigm cap- fota,  Aeu hure,

we vu/(?, Loy 5 q/ wne O oAvida  uerd

/Swrmuwﬁu K-com o Moo waidn S cuud weed ts
mma/xmuq Gy ot ins sl = bere oo
L wawn  vwdu db e,

Ulhewals %M_LMMW wou ot ot dasce,
HW;;M C. i did vaded Ld io i, L
?Mr‘«,{cmamxmvadug /’Za,;aw
e WMMOIW — -~ dumnce du, o Ave

Lol o &/@MW capl. mm A wreadty

/

l
I
I
[

T st ol e fussputin_sacall

o gt .o e ouihrw il AMAL W - WIM %m;

7




- - - :

W Adlonciby

s

=

el bR olosnt  comne fa/d‘"

R@g, Lo Jonns MM@ @ A—w(’,p/ Covmony | — o N

.




N e e e
( Faow ¥ tomian o
T(_ ow, /7,~S"‘l(, v el ﬂ,m,zwy /
=t /Mw(a/ 0{‘/‘4‘3.0, ol aou > ‘
e comcerus oanouted

A. /z/-w[rb( L uskus
/l/' : |
P AC %momj ¢ R /t“u' f‘?'( &
‘ " %‘LM_ é\t 24 W(O& :(g
: (:m w %n )"/L Ny A (MW IA/ t |
A ALY (%N

eq. b/ coubnd. e tumodiln
W et v .
< A?GLM -RIMS.
t/;/lwcu( J(f/@
whdl -
pAA., Aol /wﬂ«

Newt ral
mstas /W‘t
123 6&/&10&/%
ce f’[‘“o

4 W"’M
,vf« Lwamjut'fcwf'm L wfuy oue

:"a,y)



B«f ‘é Vmu,w[ akt cu{,&;’ ,/11/&.4(/4 W W
( Waw « #he el ! Wleswen mau,/wm g/ww‘(-/
mé Muyﬁ 5. —711//\4'\%6’} Mé—wm?a«,wa&d)

o E%walm@
YNOR Sy
Wl o duie bl from wie? Ny wisee Hlo
b Aumts mabm/fu’/@ %wm e fytto, ﬁﬁg/wum
owt Mo s H

Liby weln 1’014, Wa[ %un, am((/w&s %q/;

@”Av‘ Cpusge acbirdl  thoiliiy ithn sa

v\/rrv% T’W r/éf, MWWWWM &/W

(%’WM{L WAl L,?,wwd Ao oAcwnnsen
a //(/LJM/&,(/ u//tbu// 4774 ///(/M( L-/MW W W

L/(fw/w,&mm com Amve sk < wt c1eale WW)




£ P

bepualiing e of  cagon.

Cotmt 444 AW 1 rde/ A/w//t L.

%ﬂ(ﬂ WJ&LWM Wﬁw W/f’mth,

a, %MMQL z“W AN will 4 Seclig ol

' AA?WW%,ZZ%W/V
o
f”“”b:j;? W-/Q/W"g& Al

%
ST T PRI S s
vcr.lequ OL/W’M’”’” )

W /f/%l/ﬁd/{ (WsEns  urL %AM AT

M fosde Dl i el
o Redowr . lreep cov
ul 4% V\'/L ks ' M&} by amsied,




2o e raias

R%/M/] e M sz

/3.», LJ’ cle  Wqals o

S'LVJ move, /L: %/,VLM/ P 1

WW‘/ .

7 o W“(, !

hlﬁ M Fot hals | §




S /M5 Aumiaon — f’?” WW f’lg jém/ufavzwlur

O o et by |
L Py olocebd Lw = 9

® P Mmr y/ M ro Aple .




B

=

|
PN

oy
4@
T
:
3
i
:
T
£

- F = At’ S

I /I/W S ¢ PrAMle t) e CkE

___,EJLMQ mﬂh m/%.m g bt ,J:QJQ@,.Q‘

wel.  ust= L, cué vahnen. /3«;— aff«gag_,_r/uz{' (§ 4o

S— - Fhorewa wgg% —<uud ’F&Z‘ _Mu?wa? so nhwone: G

- /17 O&i&u«%; J,dféff%_ wd. L c LJ.C}M((M._ ‘{: ;U[




Relations Among Volume, Turnover, Capital, and Factor Shares

M. Gaffney 12/8/71

CONTENTS

1. Simple inventory and tree models « « « o o o o o o o o o o 1
2. Appreciating Capital, PTPO model « « ¢ o o o o o « o o o & i i
ae Single Cycle « « o ¢ o ¢« o o o o s o o o o o o s o o 1
b. Normalized operation « « o« o ¢ ¢ o ¢ ¢ o ¢ o o o o o o 2
3. Depreciating Capital . ; 6 v 8 & % ® o @ &8 @ © & e w &
2. SIngle CYCle ¢ « ¢ o o o o o o o o o o o o o o o o o o
b. Normalized operation ¢ o « ¢ « o o o o o o o o s o o o
h. Brems-Wicksell Macro MOdel « o o o ele o o o ¢ o o o o o o
5. Effect of Taxes on Land USE o« « « ¢ o o o o o o o o o o o

e TNCOME TEX o o o o o o« o o o o o o o o o o o o o o o

N N N oM W W

De Property TaX « o o o o o o o o o o o o o o o o o o o o
6. Effect of changes in wage and interest rates

on durabiljty e o o o e o o o 3 e e o e o o . . . e o o e o 9




Relations Among Volume, Turnover, Capital, and Factor Shares

M. Gaffney
12/8/71

1. Simple model, inventory
a. A storekeeper has $100 capital. Each day he spends it on inputs

and sells out.

Yearly volume (F) = $36,500
Turnover (R) = 365 times a year
Capital (K) = $100
Basic Relation:
F=K.R

(Interest of $5.is negligible, when R is so high.)

b. At other extreme, he spends the $100. planting trees, or finding
unripe minerals. At 7%, money doubles every 10 years. In 60 years
he sells for $6400., thus making 7% yearly. Mean yearly volume is
6400 or about $107. 63 of the volume is interest. Payroll of $100.

60 [3n
is negligible.

Between these extremes lie most cases.
2. Appreciating capital. The "Point-input point-output"” model (PIPO).

Site is free.

a. Single Cycle

P = Payroll, time zero. (assumed only input)
m = period between payroll and sale of output, in years.
i = interest rate. (continuous)




In equilibrium, output after m years, (F):

F=Pe
-im )

Labor share = : = e s a decreasing fn. of m.

im .

Pe
P eim-l) -im
Capital share = T 1l-e s the complement of labor
Pe

share, and an increasing fn. of m.

j}P(em—l)=Interest

P = Payroll
m

b. Normalized or staggered operation
This is a mere matter of summation, but the Lutzes, Joan
Robinson, Cassell, and many critics of Wicksell and Co. have thought
there was something gbout normalization that changed basic implication
of single cycle case, that longevity is the essence of capital-intensity.
Assume perfect normelization: plant and cut one tree yearly.

Number of trees growing equals m: there is one of every age.

Yearly output, F = Pelm
Yearly wage bill = P
P -im
Labor share = ———— = ¢ s as before
im
Pe
2 . in in eim—l
Capital,K=j'Pe' dn=1>je an = P S
o

(Various proofs available for integral, but note it is simply the

standard formula for the amount of an annuity.)




im

Yearly interest = Ki = P(e™ - 1)

im
Capital share = EQE_TLEl =1-¢

im 2
Pe

as before.

3. Depreciating Capital
Another summation, because PIPO is the math. building block from
which all annuity formulae derive by summation. But many require
convincing.
a. Single Cycle
A house yields steady service flow of $1l. over m years.
It depreciates because of declining future life rather than decaying
service flow.
Sum of service flows = $m over m years.
Warranted initial payroll outlay is present value of

anmuity of $1. over m years.

This is equilibrium outlay for constructing building to endure m years.
Assume perfect vertical integration, so there is no outlay but

payroll. (In practice, most depreciating capital requires primary

products or raw material, the latter resulting from PIPO-type cycles, |

and a full model will integrate the two.)

Labor share =

P _ 1= e
m im

)
|
im
|
\

a decreasing fn. of m, due to more powerful influence of m in the

denominator. To prove, show derivative of




-im ~-im -im
d 1l-e _mie -(1-e )
dm m 2

m
Derivative negative if
. =im -im
mie <1l -e
eim 1
m< ————— = Amount of an annuity of one per annum,

i
always greater than m, if i > O.

So labor share is a decreasing fn. of m. Graphically,

m = ¥ of yearly net service flo-

% m(l - —-—I—— ) = interest
: im
l-e_ = P
i
m
l-e-im
Interest is residual, m - —g— =n- P
-im
Capital share = L 1 - E:S———
n im

This is the complement of labor's share, and is an increasing function of m.
, —

It so appears on the graph.

Note graphical demonstration that Pym is a decreasing fn. of m.

As m doubles, P cannot double, because curve is concave downwards.



b. Normalized or staggered operation
Build and demolish one house yearly. Number of houses equals
number of years of life (m). This entails double-summation of the

PIPO building block, but mey be simplified.

Yearly service flow =m ($1 @ from m houses)

1 - -im
Yearly P = 5 (cost of one house)
1l - e-'im

Labor share = —— as before, a decreasing function of m.
1 - e—im

Yearly interest bill as residual =m = —

1 -im
Capital share is 1 - —————.nsn———- , as before, the complement of

lebor's share and an increasing function of m.
To confirm, calculate interest bill directly by finding amount

of cepital, K.

m
X = ‘an where Vn is remaining present value of the house
o

whose remaining, unexhausted future life is n. if n were
59 2 o

elapsed life we would want V(m-n)')

Vv =.:.l.'_-..?_-_];ri
n 1
- s - e o
K=?—]:£ =.]_'Evm-13‘e-in =_]: -E.-_e__]—-?
i iL i i
o o

(Note the integral performed is merely the standard case of the

present value of an ennuity. )

. l-e
Interest, yearly amount, = K1 =m - T
7 -im
. Ki l-e . .
Share of capital = £ = l - S 88 before, an increasing

function of m.




L.

The Brems-Wicksell macro model.
Note in every case examined, K = +f(m, P)

let P=M.W

M = Man-hours (including females)

W = Wege-rate per man-hour (no discrimination)
1 1

M = f(K’ m’ W)

Implication: to increase employment, increase capital, reduce m (speed
turnover ), and/or lower wege-rate.
In specific cases, sensitivity of M tom is very high, suggesting

attention to this factor.

a. PIPO example.

K:P_e_._i__:—];
P=M.W—Kir;ll
-1
M=K.1im
Wle  -1]

b. In simple inventory model (p. 1), it is clearer, although over-
simplified and omitting interest.

onp' l, F = m‘

But F oM
1
and R -1'_1.1

o MO/'I'{-
m




Effect of taxes on land use

Method: define effect of taxes on present value of site. PIPO case.
Begin with pretax equilibrium where

_F - R

im
e -1

S

S is independent of m for all F = (P + s)e™™ - s (an identity)

2. Income tax
m = Site value after income tax. Assume tax lodges 100% in lower

Site value, i remaining fixed.

G=F(Q - t) + P - pe ™™ - S(eim-l)ij‘_ - ) - tP(e™-1)

elm -1 elm -1

=9 - t(s + P)

The percentage decline of S is:

S =T _ g &+ P
s_ts

= 4 {1+ g)

This is not a neutral tax. It favors low values of g, thus

motivating less intensive use.

b. Property Tax on Cepital
¢ is site value after absorbing property tax on tree value. Tax
on site value is not included, being assumed neutral.
Tex base is F = (P + S)efLn - S. This is an idealized base,

the investment value. In practice, base is usually lower.



? Fn 1
Ap=S -t — dn e
hel eln 1- -im
-
m in m {
=S—t‘[<P+S?ednl.-f-S——dnl."
in -im in ~-im|
o e l-e o e l-e J
m S
=S -t (P‘*‘S)—‘—:;Iﬁ ~F
l-e

The percentage decline of S is:

S -6
S

_ P m 1
=t |(L+g)—m - 3%
1l-e

This is not a neutral tax either, under present assumption of the
tax's lodging in lower site value (it is neutrel if tax lodges in
lower rate of return).

Direction of non-neutrality is different from usual emphasis,

however. Sensitivity analysis shows the following:

>t

S -

S is highly sensitive to P. To avoid tax, one holds

down P -- i.e. fails to reforest. This is the paramount effect, rather

than the one usually stressed, i.e. the tendency to hasten cutting
of mature wood.

S - B
S

varies inversely with S, i.e. tax is harder on

marginal land.

b : ; : varies with m, but weakly, and at the lower level

of stocking caused by (2).




Effect of changes in wage and interest rates on durability.

Graphical demonstration.

log
im
/"m‘e
= /.:- ::-)“ — ’)
e = e /
1 = m
/ /
7 /
/ /
/
rd
Figure 1

im
Iet e be locus of future values having present value of unity at
discount rate = i.

At a lower rate, h < i, present values from the locus curve are

im .
Eﬁﬁ = e(l_h)m', an increasing fn. of m (i - h > 0), shown by ascending
e

y-intercepts above unity.

At a higher rate, j > i, present values from locus curve are

im &
e " e(1~J)m

eJm

, & decreasing fn. of m (i-j < 0), shown by descending

y-intercepts below unity.
So if capital is scarce, interest rates rise, causing shorter
investments to look better. This speeds capital turnover, substituting

labor for capital (cf 2, 3) and vice versa.




10.
Log

P(1+g) 4=

Figure 2 shows rise of wage rate with no change in value of product.
Peim is locus of values yielding interest of i when payroll cost is P.
Higher wage rates raise cost to P(1 + g). Dash lines show growth of
investment at internal rate of return. Higher slopes mean higher rates.

Let r = internal rate

im

rm Pe
e
P(1+g)

rm=im - M (1 +g)

m(l+g s .
=1 = ——lirﬁl , an increasing fn. of m.

So higher wage rates cause longer lives to be preferred, thus substituting
capital for labor (cf 2, 3). And of course vice versa.

Thus lower wage rates and higher interest rates lead to full employment,
in a free market (if we had one).

But it is the wage and interest rates as perceived and experienced by the

entrepreneur that are controlling. Here is where institutional bias intercedes.

Labor costs employers much more than labor tekes home in pay. But capital

and land cost employers less, at least comparatively.
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Francisco, Robert B. Shetterly, presi-
dent of Clorox Co., Jere Helfat, presi-
dent of Koracorp Industries, Inc., and
Marron Kendrick, president of Schlage
Lock Co. Their audiences were atten-
tive.

“The discussion of the Koracorp five-
year plan was very well done,” said Ju-
lien Thiriez, a vice-president of
Dollfus Mieg et Cie., a clothing manu-
facturer. “We are doing the same kind
of planning now, but we are not so ad-
vanced.”

Jean Voil Bongrain, president of Ste.
Bongrain Gerard, an $80-million-a-
year cheese maker, was fascinated
with the description of Hilgert’s ef-
forts at turning Blum’s, the old-line
candymaker, around. “There were sev-
eral things that could be useful to us,”
Bongrain said. “I was particularly in-
terested in the strategy for distribu-
tion, which goes beyond a marketing
strategy.”

After three full days of briefings and
discussions in the San Francisco Bay
area, including sessions at Stanford
Research Institute and the Bank of
America, the group moves to New
York. Companies giving the French an
East Coast view of business include
Singer, Babcock & Wilcox, Rapid-
American, and Carpenter Technology.m

/
/

ENVIRONMENT

The modest price
of purging pollution

In public speeches and private lobby-
ing, many businessmen have repeat-
edly urged the Nixon Administration
to tally the costs of air and water pollu-
tion control. This week the government
did, and its findings are encouraging
evidence that the nation will not purge
its affluence along with its effluents.
uncil on

In a_42-page report, the_Co
Environmental gua!liy, the Commerce
ept., an e Environmental Protec-

tion Agency concluded that the impact
of cleanup costs “would not be severe,”
either on the industries studied
(table) or on the nation’s economy.

The studies of the industries, pre-
pared by 11 consultants, did turn up
some adverse effects, but they are sur-
prisingly limited:
= Manufacturers unable to pass control
costs to their customers would suffer a
profit squeeze. But the squeeze would
mainly affect companies facing intense
foreign competition and small plants
unable to achieve economies of scale in
pollution treatment.

= Of 12,000 plants in the 14 industries,
200 to 300 would probably be closed by

-Whatit will cost polluting industries to clean up
Capital
investment
through Annualized  Expected price
Industry 1976 cost, 1976" increase, 1976 Impact
Millions of dollars
Baking .. ..... $11.8-21.3 $2 1-2¢ per Ib.
of bread No substantial impact
Cement ...... 122 43 4-5% Large modern plants
will replace smaller
older ones; increase
in imports
Electric power. 17,800 2,500 2.8-10.7% No decrease in demand;
little impact on
energy-intensive
industries
Fruit and
vegetable
canning and
freezing .. ... 120 213 1.4-2.3% 0.5-1% decrease in
consumption; 400 small,
old plants may close,
most replaced by
larger ones
Iron foundries . 348 125 1.7-5% per ton No effect on
of castings consumption or imports;
small foundries will
continue to close
Leather tanning 89 10.7 1-2% No substantial impact
Aluminum
smelting and
refining ..... 935 290 5-8% per Ib. 4-6% decline in sales
expected by 1976;
exports down, imports
up; little impact on
employment
Copper smelting
and refining . 300-690 95 0-8%, Two smelters may close;
depending on  slower growth in
foreign employment
competition
Lead smelting
and refining.. 70 20 5% per Ib. Efficient producers will
continue to replace
high-cost manufacturers
Zinc smelting
and refining .. 62 27 Not available Inefficient producers
will be forced to shut;
others face profit
squeeze
Petroleum
refining ... .. 634-1,155 129 1.4% per bbl.  No substantial impact
Pulp and paper. 3,300 198 3.5-10% Little effect on demand;
some marginal plants
will close
Steel .. ... 2,400-3,500 760-1,100 0.7-1.5% Data inadequate
Automobile
[auto emissions
onlyl: .. - = $294-343 3% decline in expected
per car 1976 sales; trend toward
*Depreciation, operation, maintenance, and interest _Sma"er cars, more
imports

Data: Council on Environmental Quality, Commerce Dept., Environmental Protection Agency

1976 because of pollution-control re-

quirements. But most are already old
probably would have been shut by 1980

workforce in the 14 industries. But that
is only 0.05% of total current employ-
ment, and new environment-related
jobs would offset the impac ou

ADway. :
= From 50,000 to 125,000 jobs would be
lost by 1976, or about 1% to 4% of the

n rily in the same communi-
—‘

m Prices would not rise at all in some
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industries. In others prices would rise
as much as 10% by 1976, with most of
the increases expected to come in 1974
and 1975.

To measure the impact on the econ-
omy as a whole, the government asked
Chase Econometric Associates, Inc., to
perform a separate computer analysis,
with the premise that industry would
invest $26.2-billion in abatement hard-
ware through 1980. Programming this
figure into its econometric model,
Chase found that plant and equipment
prices rose sharply, pushing consumer
prices up an additional 0.2 percentage
point a year through 1976. That, in
turn, cut demand, thereby retarding
real growth. But the shortfall in gross
national product is a relatively small
$6-billion a year through 1980, or a de-
cline from 4.8% to 4.7% in the real an-
nual growth rate.

The aggregate increase in unemploy-
ment is small, too, rising from a pro-
jected 1972-80 average of 4.6% to 4.7%.
The impact on both GNP and unemploy-
ment can be countered by stimulative
fiscal and monetary policies, the report
says. But it also concedes that such pol-
icies could cause additional inflation
and thereby could trigger a trade defi-
cit.

Indeed, foreign trade may be the

most serious problem. The Chase study
says the U.S. trade balance will lose
about $700-million a year through 1976,
as higher domestic prices spur imports
and retard exports. But the study does
not assess how much foreign prices will
also rise because of environmental
regulation. And, as the report notes,
the U. S. may well become a major ex-
porter of pollution-control gear in the
next few years.
Pollution’s toll: Several factors could al-
ter the findings. For instance, heavy
demand for pollution-control devices
might swell their prices faster than is
assumed. Also, the estimated water
pollution-control costs are based on sec-
ondary-treatment tecﬁnology. But if
Congress passes the pending water pol-
lution bill, with its goal of “zero dis-
charge” by 1985, costs will probably
soar.

On the other hand, the studies as-
sume that abatement yields no return.
In fact, many companies are able to
offset the costs by recycling waste, re-
covering valuable materials, and
changing manufacturing processes.
Moreover, as marginal plants are shut,
the average productivity of a company
or industry will increase, further coun-
terbalancing costs.

The report reaches one other conclu-
sion often overlooked: Society will reap
substantial economic benefits from
purging pollution. The damage to
health and property from air pollution
alone is a staggering $16-billion an-
nually. L]
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RESOURCES

A plan to balance
uranium demand

The Atomic Energy Commission is
moving to head off, at least temporar-
ily, a threat to one of U.S. industry’s
most lucrative exports—nuclear power
equipment. Now worth $700-million a
year, the business could grow to $3-bil-
lion a year by the 1980s.

The threat arose when the AEC’s
Congressional overseer, the Joint Com-

AEC’s Schlesinger boosts his agency’s
cash flow while paring a stockpile.

mittee on Atomic Energy, said it might
have to bar the agency from accepting
any more 30-year contracts from for-
eign utilities to furnish enriched ura-
nium—the U-235 that makes up only
0.7% of natural uranium. The ability to
offer assurances of such long-range
supplies of U-235 is a big plus for U. S.
equipment builders in the growing
competition with foreign manufac-
turers. But the Joint Committee, dis-
turbed by the growth in foreign orders
that could swamp U. S. enrichment fa-
cilities by the late 1970s, made it clear
that domestic orders would have to get
priority.
Buying time. Last week, the AEC came up
with a plan which, it says, will buy time
badly needed to get new enrichment
plants planned and built. AEC will with-
draw over several years some 50,000
tons of the 70,000 tons of raw uranium
now in the national stockpile. It will
enrich this in advance, a bit at a time,
making use of the idle capacity cur-
rently available in its three enrichment
plants.

This new stockpile of pre-enriched

uranium will be used to fill orders in
the late 1970s that exceed U. S. enrich-
ment capacity, and thus should satisfy
both domestic and export markets.

The Joint Committee is pleased. I
applaud the AEC’s program to better
utilize our enriching capacity,” said
Representative Chet Holifield (D-
Calif.), who has been the committee’s
leading advocate of declaring a mora-
torium on enrichment for foreign cus-
tomers. He now says that he will hold
off for a while.

The Administration’s Office of Man-
agement & Budget has given the AEC
program a go-ahead. One big reason:
The AEC has come up with a gimmick it
says will more than cover the cost of its
new investment in pre-separated
U-235. The agency will cut the cost
of the enrichment process, while
continuing to charge customers
the going price of $32 per kilo-
gram.

To do this, the agency will take
less U-235 out of each ton of ura-
nium feed. The residue, or “tail-
ings,” will contain up to 0.3% of
U-235 instead of the usual 0.2%. By
not going after that “last drop,”
the agency will save a dispropor-
tionate amount in process oper-
ating expenses. As a result, says
AEC Chairman James R. Schles-
inger, “this is one of the few gov-
ernment activities that will have a
sizable net cash flow”—an esti-
mated $1.3-billion between now
and 1980.

One additional benefit cited by

Schlesinger: The plan provides an
orderly way to work down the ura-
nium stockpile, which cost the U. S.
more than $700-million and cur-
rently serves little purpose.
New capacity. The AEC plan delays by
about a year, but does not lessen, the
need for more enrichment facilities.
Nor does it say who will build them.

The Administration’s budget plan-
ners want industry, not government, to
pick up the tab for the next enrichment
plant, which could cost up to $1.2-bil-
lion. But industry has so far shown
little enthusiasm for the idea. If noth-
ing happens soon, the AEC will get
more pressure from Congress.

Inaction also is likely to spur Euro-
pean efforts to become independent of
U.S. enrichment services, which now
account for $65-million in export busi-
ness and should grow to $350-million
by 1980. Britain and France each have
a small enrichment plant, but the
French Atomic Energy Commission is
urging construction of a plant large
enough to support all of Western Eu-
rope’s planned nuclear plants. Mean-
while, however, the Soviet Union is
muddling the picture by offering en-
richment services at prices widely be-
lieved to be lower than cost. =
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was disclosed, a group of Congressional
critics calling themselves Members of
Congress for Peace Through Law had
proposed that the F-14 program be can-
celed altogether. Last week, Sen. Wil-
liam Proxmire backed that stand and
proposed buying improved models of
the F-4 Phantom fighter, which the F-14
is supposed to replace. Packard, how-
ever, is not likely to propose anything
that drastic. “Cancellation is not under
active consideration,” said Pentagon
spokesman Jerry W. Friedheim. But be-
cause of the soaring costs, Packard may
well have to accept a stretch-out of the
program or a reduction in the total num-
ber of planes produced. One Pentagon
source said the F-14 program might
have to be trimmed from 722 planes to
500 or fewer. That would bring the total
cost back to the neighborhood of the
original estimate, or $8.4 billion—which
isn’t exactly peanuts even at 1971 prices.

ENVIRONMENT:
Banning the Bottle

“In all my experience in government,”
said Oregon’s attorney general, Lee John-
son, “I have never seen as much pressure
exerted by so many vested interests
against a single bill.” Nevertheless, John-
son predicted, “the people will prevail.”
And sure enough, last week the state’s
legislature became the first in the nation
to pass a law discouraging the sale of
throwaway bottles and cans. The law,
effective Oct. 1, 1972, imposes an out-
right ban on pull-tab beer and soft-drink
cans, and requires a 5-cent deposit on
most other cans and bottles—a premium
designed to make returnable bottles eco-
nomically imperative.

Oregon Gov. Tom McCall had been
pushing the bill for more than a year, but
he had to buck heavy opposition from
both labor and industry. Can and bottle
companies sent officials to Oregon to lob-
by against the bill, and two state sena-
tors testified that as many as 500 Ore-
gonians might.kn%}jg@iltheﬁstf‘te’s
can factories. Yet McCall got support From
at least one unexpected source—
who testified that their cows had
from eating hay that contained broke
bottles thrown from passing cars.

JAPAN:
he New Gadflies

Japanese corporate directors, like their
leagues elsewhere, have always tend-
to view stockholders’ meetings as
ersome but legally necessary rituals
are best concluded as quickly as
le—an attitude supported by the
1 passivity of shareholders. The
emish on the smooth proceedings
n the irritating presence of
sokaiya, professional hecklers
mailers whose threats to dis-
25 or to reveal embarrassing
pation have forced manage-
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ment to part with millions of dollars
every year in payoffs.

But in the last few months a new kind
of stockholder has emerged. Inspired by
Ralph Nader’s techniques, Japanese ad-
vocates of corporate responsibility have
been buying up single shares in leading
firms in order to attend shareholders’
meetings to press their demands. In re-
action, alarmed company officials have
turned to their old tormentors, the so-
kaiya, for help in routing the new breed
of corporate gadflies. In one twelve-
minute meeting near Tokyo some 50
one-share holders protested a company’s
contribution to air pollution, only to
be shouted down by paid sokaiya. And
Osaka’s Chisso Corp., whose plant on
Minamata Bay in Kyushu was alleg-
edly responsible for the fatal mercury
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watch as the sokaiya “master of cere-
monies,” Eiji Shimazaki, manipulated the
meeting like an orchestra conductor. He
had the agenda approved, a question
period vetoed, the dissenters beaten up
or chased off the floor and the meeting
adjourned—all in twenty minutes. After it
was all over, MHI president Yoichiro
Makita told the press that he had been
willing to debate the demonstrators but
that they had “behaved like madmen.”
“Next time they should not bring those
death masks,” he added. “They aren’t
good for an older man with a weak
heart like me.”

Some 250 officials from other com-
panies showed up to watch the sport and
pick up ideas on how to handle demon-
strators of their own. And several leading
companies are now publicly suggesting

Kyodo

Mitsubishi stockholders’ meeting: Robert’s rules of disorder

poisoning of 46 people, used guards
and sokaiya to rough up and silence
500 protesters dressed as Buddhist
pilgrims.

Agenda: The most dramatic confronta-
tion so far occurred last month when the
general stockholders’ meeting of Mitsubi-
shi Heavy Industries, Japan’s third-
largest company, turned into what looked
like the main event at a Japanese wrest-
ling match. The giant corporation was
the target of Beheiren, a large, loosely
organized antiwar group that sees Mit-
subishi as a symbol of the revival of the
Japanese armaments industry. The paci-
fists bought 2,000 shares in the company,
which accounts for about one-third of the
nation’s weapons production, and on the
morning of May 28 some 200 of them
turned out to attend the shareholders’
meeting—wearing skeleton masks and car-
rying placards calling for “death to the
merchants of death.” They were enthu-
siastically resisted by company guards
and some 30 to 40 ultrarightists brandish-
ing wooden rifles. And once inside the
hall, the Beheiren protesters could only

that only a holder with more than 1,000
shares should be allowed to attend com-
pany meetings. Such talk isn’t likely to in-
timidate the new corporate gadflies; “We
stay up all night racking our brains out
on how to annoy Mitsubishi,” Yuichi Yos-
hikawa, Beheiren’s Secretary-General,
says proudly. But the reformers face
heavy odds, symbolized by the diminu-
tive, furiously energetic Shimazaki. “No
company can have a shareholders’ meet-
ing without me,” he boasts. “I own stocks
in every firm listed. I own 30,000 shares
in Mitsubishi Heavy Industries. Beheiren
owns only 2,000 shares. Why should
they be as influential as people like me?”

AFRICA:

A New Riviera?

Among the emerging nations of black
West Africa, the Ivory Coast stands as a
prosperous monument to enlightened
economic development. Under the one-
man rule of President Félix Houphouét-
Boigny, the former French colony seeded
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Andrew Jaffe—Newsweek

Ivory Coast tourists: But how many more will come?

its boom with exports of coffee, cocoa
and timber and then—unlike some of its
fiercely nationalistic neighbors—nurtured
it by openly courting foreign industry.
Houphouét-Boigny offered the foreigner
currency convertibility, easy repatriation
of profits and immunity from nationali-
zation. The result: economic growth of
11 per cent a year; per-capita income
heading toward $300 a year for 5 mil-
lion Ivorians, far above average for the
region; a showcase skyscraper capital
on the deep-water port of Abidjan, and
modern transportation and communica-
tions networks throughout the interior.
And Houphouét-Boigny keeps priming
the pump. His current five-year develop-
ment plan calls for another deep-water
port, at a cost of $80 million, and a $200
million dam project—$80 million for the
dam itself, plus $120 million to resettle
the people who will be flooded out when
it opens.

Bubble? But this development program
now calls for a project that some critics
say could burst the Ivory Coast bubble.
In hopes of attracting a steady supply
of free-spending tourists, Houphouét-
Boigny, in partnership with Israeli pro-
moter Moshe Mayer, wants to build what
he grandly envisions as an “African Rivi-
era” at Abidjan. The complex, which it is
hoped would create 50,000 new jobs,
would include hotels, beaches, sports
and convention facilities and even an
“African Disneyland,” a combination
game preserve and amusement park on a
100-acre island half a mile offshore. As
the potential tourists, Houphouét-Boigny
has his eye on the hundreds of thousands
of Europeans and Americans who flock to
East Africa each year. For example,
Kenya, with its wild-game preserves,
pulls 300,000 foreigners annually, who
leave behind some $100 million in foreign
exchange.

But while Houphouét-Boigny dreams
great dreams, few dream along with him.
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When—or if—it is completed years from
now, the project will have cost a total
estimated at $2 billion. The French, who
have invested more than $100 million in
the Ivory Coast in the last ten years,
have yet to promise a penny for the new
Riviera. Since last September, the World
Bank has been warning Houphouét-
Boigny that the cost of the resort complex
could endanger his country’s credit rat-
ing. The bank’s analysts fear that the five-
year plan, which includes the first phase
of the Riviera—a golf course, two hotels,
a housing development—may cost $1.1
billion rather than the budgeted $800
million. This, they say, would be too
much for a country with only $278 mil-
lion in foreign exchange and heavy
debts. Moreover, rank outsiders are not
alone in questioning the feasibility of
Houphouét-Boigny’s plan. “Who knows
what this will cost?” asks a French econo-
mist on loan to the Ivory Coast.

Ultimately, the question is whether
the Ivory Coast could ever be a Mecca
for tourists. Houphouét-Boigny leans un-
questioningly on a survey commissioned
by his own developer that predicts
172,000 tourists by 1975 and 300,000
by 1978. But the fact is that only 22,000
foreigners visited the Ivory Coast in
1968, the last year for which statistics
are available. Houphouét-Boigny points
with pride to Abidjan’s Hoétel Ivoire and
its 90 per cent occupancy rate, but six
new hotels in the interior are empty
most of the time. He expects a huge in-
flux of Americans to his steaming coun-
try, but in 1968 fewer than 1,000 came
from the U.S.

Vacation: Indeed, the prospects for
attracting Americans are so shaky at this
point that Houphouét-Boigny may al-
ready be looking elsewhere. Some U.S.
analysts suspect that his recent call for
Black Africa’s rapprochement with
white-supremacist South Africa may be
based partly on the hope of luring some

-~
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of that country’s 3.6 million whites to va-
cation at his Riviera.

Even if that gambit fails, the feisty
Houphouét-Boigny seems determined to
go ahead with his dream. At the insist-
ence of his economic advisers, he has re-
luctantly agreed to review his plans for
the massive project. But, as one govern-
ment official commented ruefully last
week: “The feeling around here is that
anyone who speaks up against the Rivi-
era can expect to be out of a job.”

MANAGEMENT:

One Touch of Larceny

Since the dawn of the Industrial Rev-
olution, bosses of every stripe have been
puzzling over how to keep workers in
humdrum jobs happy and productive.
Now comes Lawrence R. Zeitlin, a 40-
year-old industrial psychologist at the
City University of New York, with what
may well be the first new answer to the
old problem in a generation. Zeitlins
notion, spelled out in the June issue of
Psychology Today, is summed up in his
title: “A Little Larceny Can Do a Lot
for Employee Morale.”

Zeitlin makes a perfunctory bow in
the direction of “ethical considerations,”
but his theme is grounded in a no-non-
sense—not to say cynical-view of the
human condition. “Well over 75 per cent
of all employees,” the author flatly de-
clares, “participate to some extent in
merchandise shrinkage.” This, he has-
tens to add, includes people who take
home paper clips or office stationery.
But counting everything, Zeitlin says,
theft in cash and merchandise from re-
tail establishments amounts to about $4
billion a year. And, he adds, “the stores’
own employees steal three times as
much as do shoplifters.”

A Job: Whats to be done? For his
answer, Zeitlin draws on a two-year
study he made for a “large Midwestern
clothing store” that was having theft
problems. More than half of the em-
ployees discharged for stealing, he dis-
covered, had been doing so mainly for
the satisfaction of “getting away with
it’—or what Zeitlin calls “job enrich-
ment.” Actually, says Zeitlin, the pilfer-
age was costing the store only $1.50 per
worker per day, and that was a bargain.
“By permitting a controlled amount of
theft,” Zeitlin generalizes, “management
can avoid reorganizing jobs and raisin
wages.” He also notes that the employe
who steals takes pains to appear co
scientious, thus cutting down on tar

circles that the man with his hand i
till is never absent,” Zeitlin ob
His pragmatic conclusion: “Co
employee theft can be used as
implement in management’s mo
toolbox.”

As one example of how
Zeitlin cites the case of “a 1
city” that has drastically

Newsweek,
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Guy Mendes

Peabody Coal’s monster stripper at work: For 26 states, the threat of moonscapes

Peeling Back the Land for Coal

From 500 feet in the air, the patch of
Belmont County in eastern Ohio
looks like the light side of the moon: as
far as the eye can see stretch ribbons of
tan, boulder-pocked rubble, treeless and
bleak. The moonscape’s only color 1s of-
fered by dead water trapped in gullies,
blue-green with algae in some spots,
blood-red with killing acids in others.
And at ground level the sight can be
just as chilling. Driving across the West-
ern Kentucky Parkway in the dead of
night, through coal-rich Muhlenberg or
Hopkins counties, a motorist feels like a
science-fiction tourist. Giant power shov-
els loom like eerie monsters, the flood-
lights on their superstructures giving
them a War of the Worlds quality, their
huge buckets screaming like bull ele-
phants as they tear into the earth.

But this is no fantasy. It is the sight
and sound of strip miners, slowly but

behind schedule. But known coal re-
serves are fully adequate to meet the
nation’s energy needs. “A new day is
dawning for coal,” Carl Bagge, president
of the National Coal Association, told his
members last week at a Washington con-
vention. “The 70s will be the dec-
ade in which coal achieves its natural
birthright as the principal energy source
for the nation.”

If Bagge is right—mobody seriously
disputes the thesis—increasingly large
portions of this coal will be mined by
stripping rather than conventional deep-
shaft methods. Stripping dates back all
the way to 1832, when miners on Mauch
Chunk Mountain in eastern Pennsylvania
first used dynamite, picks and shovels to
uncover a seam of anthracite. But in re-

cent years the development of huge new
/,fﬂédlilles has brought such staggering

new capacity that stripping has almost

surely chewing their way across tens of become a new phenomenon—one that is

thousands of acres of land in 26 states
Tanging from Pennsylvania in the East to
Washington in the West. The prize is
an estimated 130 billion tons of coal.

After two decades of dwindling status,
King Coal is coming back. With energy
demands slated to triple in the next 30
years, oil and gas reserves are being ex-
ploited faster than new ones are being
discovered, and nuclear development is
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seriously alarming ecologists, citizens
who live near the stripping grounds and
state and national lawmakers.

In the Appalachians, mountainsides
are being bulldozed into the valleys to
expose underlying layers of coal or pre-
pare the way for giant augers—drills up
to 5 feet in diameter—to chew into coal
seams. On the rolling, wooded lands of
southern Ohio, Illinois and Indiana, the

bulldozers merely slice the vegetation
off to prepare the way for monstrous
shovels that can literally peel off a layer
of dirt and rock 150 feet thick to get at a
stratum of coal” Both the machines and
the process nearly defy description.
There is, for instance, the Hanna Coal
Co.’s Gem of Egypt, a shovel with a
200-ton bite, a boom ten stories high
and a body so big it contains a show-
er room for the crew. Powered by a
7,200-volt power plant, the Gem con-
sumes more electricity each day than
all of St. Clairsville, a town of 4,604
near the shovel’s work site in Belmont
County, Ohio.

Thanks to the Gem and others like it,
stripping this year will amount to nearly
40 per_cent of total U.S. coal production,
as compared to 34 per cent as recently
as 1968 and a minuscule 1 per cent 54
years ago. The industry argues that even
more stripping is economically inevita-
ble; with the giant machines, a_dozen
men can mine as mu 1 0 _un-
derground miners. ‘Adding to the argu-
ment, the Coal Mine Health and Safety
Act of 1969 raised underground costs
still higher. In fact, a good many smallc
er operators have closed down entirely,
leaving the field to the big companies—
and, increasingly, to major steel and oil

companies that have hought out the old
69
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| controls 35 per cent of coal productiony
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Don McKay
Peeling off the geography
i coal kings. The oil industry now owns 30
| of the 50 biggest coal producers, and

Humble Oil Co. alone owns 6 billign
tons of coal reserves.
The tragedy is that the apparent econ-
omy and efficiency of stripping are gross-
ly misleading, since the cost on the com-
panies’ books doesn’t include the lasting
damage that stripping inflicts on the
countryside. Already, some 3,000 square
miles of America have been ravaged by
strip mining; according to the U.S. Geo-
logical Survey, only about a third of this
land has been given any reclamation
work at all. Moreover, at least 10,000
miles of waterway have been fouled by
acids and life-sapping siltation caused
by the changes in earth strata and con-
tour. Sums up Dr. Gordon MacDonald
of the President’s Council on Environ-
mental Quality: “An area almost the size
of Connecticut has been scarred. By
1980, at present rates, another Connecti-
cut will be added.” Even that would be
comparatively small; in the long run, the
Geological Survey estimates that there
are 71,000 square miles of America that
can be profitably strip mined—an area
nearly the size of Connecticut, Maryland,
New Jersey and New York combined.

Wasteland: While stripping pocks the
land from Scranton, Pa., to the West
Coast, much of it is concentrated in West
Virginia, Ohio, Kentucky, Illinois and
Indiana. Perhaps nowhere can one better
grasp the all-pervasive effect of strip min-
ing than in Ohio’s Belmont County,
where 200,000 of the county’s 341,000
acres have been leased, sold or optioned
to strip-mine operators. Some 40,000
acres have already been stripped.

The Egypt Valley, once a fertile, 30-
mile stretch dotted with 50 farms and
the crossroads village of Egypt, now is a
wasteland—the playground of the ironi-
cally named Gem of Egypt and her
smaller siblings, the Silver Spade and the
Mountaineer. The little village of Hen-
drysburg, a cluster of soot-covered homes
near the I-70 interstate superhighway,
shakes periodically with dynamite blasts
just over the hill. Foundations have been

cracked, residents have been knocked
off their feet and the town’s water supply
has been affected by cracks in the
aquifer, the subterranean layer that traps
water for wells. A few of the town’s resi-
dents have tried to fight the strippers in
court, but the complexity of the law and
the power of Tl:%m—%&msmc
worn them down. When NEWSWEEK S
“Tom Joyce and James Bishop Jr. visited
Hendrysburg two weeks ago, they were
met by citizens on their front porches
with hollow expressions of defeat.
“There just ain’t nothin™ we can do,”
said one gnarled old-timer. “They have
the power and the money. We don’t
have nothin’.”

The coal companies argue, with consid-
erable justice, that their operations are
necessary to fuel the nation and benefit
at least some people even in the ravaged
areas. Stri ining brings jobs to at leas

that range from 10 or 15 cents a ton to as
much as 45 cents a ton. In Pikeville, Ky.,
bankers say that more than 50 of th
town's 4,400 tesidents have been made
millionaires by coal.

But the cost remains to be counted.
“Strip mining,” says West Virginia Con-
gressman  Ken Hechler, leader of a
Congressional fight to ban it altogether,
“is like taking seven or eight stiff drinks.
You are riding high as long as the coal
lasts, but the hangover comes when the
coal is gone, the land is gone, the jobs
are gone and the bitter truth of the
morning after leaves a barren landscape
and a mouth full of ashes.” And more
and more coal-field communities and coal-
state legislatures—as well as their repre-
sentatives in Washington—are coming to
that same realization, and pressing for
stiff new laws that would force the strip-
pers to repair at least some of the eco-
logical damage they do.

Laws: Repair is the best that can be
hoped for; it is flatly impossible to restore
the stripped land to anything like its
former condition. But local laws govern-
ing reclamation range from barely ade-
quate to nonexistent. In Pennsylvania,
for example, anthracite miners need only
bulldoze their spoil banks into a sem-
blance of the original contour of the
land; no seeding, mulching or fertilizing
is required. Of 26 states with extensive
stripping operations, only nineteen have
any reclamation laws at all. And of the
existing laws, Interior Secretary Rogers
C.B. Morton says bleakly: “I just don’t
know whether they are being enforced.”

Indeed, reclamation is very largely a
voluntary affair. And even as they fight
tougher legislation in Congress and the
state legislatures, the mine operators
promise in speeches, advertisements and
interviews that they intend to do their
part. “It is hard to defend what hap-
pened in the past,” concedes Carl Bagge,
“but the future will be different. The op-
erators are not the same as the people
who stripped Kentucky in the 1930s.”

(Continued on Page 72)

Newsweek
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18 April 1972
TO: Joseph L. Fisher

FROM: Mason Gaffney

: "RFF's Future Program,” draft dated April, 1972. These reactions
are partly fortifying, partly modifying, partly probing.

1. RFF has overstated the ‘'abundance 'theme, failed to tackle certain
problems:

a. TIncreased dependence on foreign sources. This is mentioned, p. 3
and stressed, pp. 10, 24, 31, but not the military or mercantilistic
aspects specifically, or the multi-nationals. 'Is it premgture to
lay out problem areas here? E.g. to what extent is the military
deployed to protect U.S. raw materials? Is a benefit-cost analysis
of world policing possible? How achieve meximum security and
minimize cost?

It strikes me that the environmental handle on this set of problems
is pretty forced, pp. 24-25. They are problems in their own right,
and are indeed the central problems that exercised the Paley
Commission and were given RFF as its mission in 1952-53. That is,
resource scarcity in the U.S. means growing import-dependence. Does
this jeopardize national security? Should we subsidize offshore
investments? Should we support foreign client govermnments? Is
defense a "public good"? Does resource security require U.S.
direct ownership? U.S. military control?

b. Tnecreased envirommental costs. We have an environmental emphasis,
but no part of it emphasizes the environmental cost of overcoming
moterials scarcity, e.g. strip mining, oil spills, mining in
wilderness areas, etc.

2. "Environmental quality" is wrongly epitomized as "overall problem of
managing residuals,” p. 2.

The more encompassing problem is one of mansging commons, i.e. resources
without tenure. (The draft report elsewhere does seem to lean this way,
€.g+5 Do 10). Dumping residuals in them is one major diseconomy re-
sulting from non-tenure. But there are also others: street congestion;
park congestion; rule-of-cepture overuse of fish and oil and other
fugitive resources; crowding of lakes; overuse of open range, ete.,etc.
There are externalities that do not involve commons either =-- e.g.
neighborhood effects that zoning seeks to control. These may be
'residuals,' but not in the materials balance sense.
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What is involved is most generally how to set price equal to marginel
social cost, re residuals, commons, and all externalities. This is
the transcendent epitome.

This approach ties in owr work more easlly with the thinking of many
economists who are studying the institution of property. It is also
central to the neglected study of damege functions, which are functions
of congestion or density.

The above is alluded to, P. 3, top para., but actually I think our
work here is neglecting it.

p. 4, reporting on issues of policy.

The researcher needs to know how close he can get to specific policy
positions, especially in controversial areas, without crossing the line
of political activity, etc. Can guidelines or examples be offered?
When does a 'finding' become ‘advocacy'? Maybe there's no problem,

in which case no answer is needed.

The need for more flexible organization.

Amen and Right On! I believe the marginal dollar going into rather
detailed work in some programs might be more productive if reallocated
to clearing ground in some less intensively cultivated fields like
internstional trade and investment in materials. And persomnel might

be more creative if encoursged, at least part time, to venture into

new resource-relsted topics on their own initiative. These explorations
might lead to decisions not to pursue, but too rigid a program division
hierarchy might ossify, and the exploration never be made, the creativity
never be unleashed.

These sallies would be most useful to me and my understanding of RFF 1f
you could find time to respond, however briefly.
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PRESIDENTIAL ADDRESS

Technology and the Environment*

VeErnoN W. Rurran

the solution of practical problems repre-

sented a sure foundation for human prog-
ress has been a persistent theme in American in-
tellectual and economic history [26, 64]. During
the two decades following World War II this be-
lief was seemingly confirmed by the dramatic as-
sociation between the progress of science and
technology and rapid economic growth. The tech-
nological revolution in American agriculture, the
growth of industrial productivity, the contribu-
tions of science to military and space technology,
and the virtual elimination of the business cycle
seemed to reinforce this perspective.

By the late 1960’s, however, the formula that
had permitted the United States to move into a
position of scientific, economic, and political
leadership in the world community was faced
with both an intellectual and a “populist” chal-
lenge.! A view has emerged that the potential
consequences of the power created by modern
science and technology—reflected in the cata-
clysm of war, degradation of the environment,
and psychological cost of rapid social change—
are obviously dangerous to the modern world and
to the future of man. The result has been to seri-
ously question the significance for human welfare
of scientific progress, technical change, and eco-
nomic growth.

a_ BELIEF that the application of science to

* University of Minnesota Agricultural Experiment
Station Scientific Journal Series Paper 7732. The author
is indebted to Victor Arnold, Blair Bower, Willard
Cochrane, Ralph Comstock, Yujiro Hayami, Ralph Hof-
meister, John Krutilla, Wilbur Maki, Philip Raup, John
Richardson, T. W. Schultz, Kerry Smith, Jerome Stam,
and John Waelti for critical review of an earlier draft
of this paper. The research on which this paper is based
was supported in part by a grant from The Rockefeller
Foundation.

*The populist literature is typified by Reich [66] and
Ehrlich [28]. For a more serious treatment of the same
issues see Commoner [23], Ehrlich [29], Mumford [56],
and Caldwell [17]. Among economists Boulding [10, 11]
and Mishan [51, 52, 53] have been particularly out-
spoken.

VerNoN W. RUTTAN is professor in the Department of
Agricultural Economics and the Department of Economics
and director of the Economic Development Center at the
University of Minnesota.

Three Generalizations

In my judgment the response by economists to
the challenges posed by these concerns has been
overly defensive. Nevertheless, it seems useful to
reemphasize certain considerations that have fre-
quently been ignored in the heat of the challenge
to economic thought and economic policy. Let me
summarize my own perspectives in the form of
three generalizations.

First, man has throughout history been contin-
uously challenged by the twin problems of (a)
how to provide himself with adequate sustenance
and (b) how to manage the production and dis-
posal of what in recent literature has been refer-
red to as “residuals,” in less elegant language as
garbage [43]. Failure to make balanced progress
along both fronts has at times imposed serious
constraints on society’s growth and development.?
The current environmental crisis represents, in
my view, one of those reoccurring times in his-
tory when technical and institutional change in
the treatment of residuals has lagged relative to
progress in the provision of sustenance, conceived
in the broad sense of the material components of
consumption.

Second, in relatively high-income economies
the income elasticity of demand for commodities
and services related to sustenance is low and de-
clines as income continues to rise, while the in-
come elasticity of demand for more effective dis-
posal of residuals and for environmental ameni-
ties is high and continues to rise.* This is in
sharp contrast to the situation in poor countries
where the income elasticity of demand is high for

*“The ancient urban centers also confronted a problem
that continues today: the disposal of garbage and rub-
bish . . . life must have been unsanitary, unsightly and
odoriferous, at least to the great masses of the poor. The
evidence suggests the prevalence of high mortality rates.
Many ancient cities appear to have been literally buried
in their own rubbish” [16, p. 117]. See also Rosen [68]
and Caldwell [17]. Anyone who has traveled extensively
in poor countries will recognize that Brown’s description
remains valid for even small communities living near the
subsistence level. In poor communities use of energy to
dispose of residuals is directly competitive with use of
energy to provide for sustenance.

* Quantitative evidence with respect to the demand for
environmental services is inadequate at this time.
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sustenance and low for environmental amenities.
The sense of environmental crisis in the rela-
tively affluent countries at this time stems pri-
marily from the dramatic growth in demand for
environmental amenities.

Third, the capacity of a society to solve either
the problem of sustenance or the problems posed
by the production of residuals is inversely related
to population density and the rate of population
growth and is positively related to its capacity
for innovation in science and technology and in
social institutions. I take it as axiomatic that
population growth is competitive with improve-
ments in the quality of life in poor countries and
that achievement of a population growth rate
well below 1.0 percent per year within the next
gencration would represent a highly desirable
policy objective for all nations. At the same time
it is clear that in the high-income countries of the
West and in Japan neither current nor projected
population growth represents, in the foreseeable
future, a serious constraint on the capacity to
provide desirable increments in both sustenance
and environmental amenities [48]. The advance
of science and technology has enabled modern so-
ciety to achieve a more productive and better
balanced relationship to the natural world than
in the ancient civilizations or in the earlier stages
of Western industrial civilization. And continued
technical advance is essential for further ad-
vances in both the material and aesthetic dimen-
sions of culture. The fundamental significance of
technical change is that it permits the substitu-
tion of knowledge for resources or of less expen-
sive and more abundant resources for more ex-
pensive resources, or it releases the constraints
on growth imposed by inelastic resource supplies.
In this perspective the rhetoric about ‘“finite
earth” is clearly misleading. The impact of sci-
ence and technology has been to expand the size
of “spaceship earth” along those dimensions that
are most significant for human existence.

Resource Requirements for Growth

Let me now return to the resource require-
ments for growth. We are now in the second ma-
jor wave of concern with natural resource policy
since World War II, the fourth since Malthus [8].
The first postwar wave of concern, in the late
1940’s and early 1950’s, focused primarily on the
quantitative relations between resource avail-
ability and growth—the adequacy of land, water,
energy, minerals, and other natural resources to
sustain growth. The reports of the President’s
Materials Policy Commission [62] and the Pres-

ident’s Water Resources Policy Commission [63]
were the landmarks among the postwar re-
source assessment studies generated by this wave
of concern.

A basic issue in these studies was an opera-
tional definition of scarcity. Physical indicators
were clearly inadequate and misleading. The
scarcity implications of indicators such as esti-
mated reserves of energy and mineral resources
and the productive potential of agricultural land
failed to materialize. Indeed, surpluses of re-
source products have frequently been apparent
even as scarcity predictions were announced.

In 1952 the President’s Materials Policy Com-
mission concluded that “in the U.S. the supplies
of the evident, the cheap, the accessible are run-
ning out” [62]. However, during the last de-
cades we have enhanced our ability to upgrade
old resources, to discover new ones, to utilize
them more efficiently, and to adjust to changes in
relative resource availabilities. There has been a
decline in the resource component of national
output and both an absolute and relative decline
in employment in the resource sectors [4]. If the
Materials Policy Commission were writing today
it would have to conclude that there have been
abundant examples “of the nonevident becoming
evident; the expensive, cheap; and the inaccessi-
ble, accessible.”

Clearly an operational definition of resource
scarcity requires an indicator that reflects eco-
nomic as well as technical considerations. After a
decade of methodological discussion and techni-
cal debate it has generally been accepted by
economists and by knowledgeable scientists and
resource program administrators that our price
system provides the most effective indicator
available of both absolute and relative resource
scarcity [4]. A secular increase in the price of
the product of a resource industry (crude oil or
wheat, for example) relative to the general price
level can be regarded as a reasonably accurate
indicator of resource scarcity. Similarly, a secular
decline in the real price of the products of a re-
source sector can be regarded as an indicator of a
reduction in scarcity. In fact, the relative prices
of most broad classes of resource products (for-
estry, minerals, agriculture) have been declining.

ome resource products, the nonfuel minerals for
example, are intermittently plagued with specific
shortages (copper, sulfur, tin, etc.) ; but a stretch
of high prices has not yet failed to induce suc-
cessful efforts to locate new deposits, exploit old
ones, and promote substitution of more abundant
for relatively scarce resources [47, 61].
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There has been some questioning during tlje
last several years of whether these propositions
remain as firmly grounded in empirical fact as
they appeared to be in the early 1960’s [57].
For example, there has been rising concern about
energy shortages and the drain that economic
growth in deyeloped countries places on world re-
sources [83}’. The current energy “crisis” ap-
pears to reflect institutional contraints on alloca-
tive mechanisms and the increasingly effective ef-
forts of raw material producing countries to

br_mggn_,thm_sham_oi_th«z_mgngmxumm

source contraints [76, 84]. And the stress that
economic growth in the United States and other
rich countries is placing on world resources ap-
pears to reflect excessive investment in milit

and space techno'IbE?—m;h_ich—is—%?t
only excessive when evaluated in terms of net so-
cial return on a global basis but is relatively in-

tensive in its demands on energy and materials
resources.®

Demand for Environmental Services

In this second postwar wave of concern with
natural resource policy our traditional concern
with the adequacy of the natural resource base to
sustain growth has been supplemented by intense
concern with the stress on environment associ-
ated with economic growth. We are now experi-
encing the effects of a rapidly rising demand for
environmental services pressing against a rela-
tively inelastic supply. The rising demand is de-
rived from two sources: (1) a rising demand for
the environmental assimilation of residuals, de-
rived from growth in commodity production and
consumption plus the energy production and
transportation services associated with commod-
ity production and consumption [43, 71]; and
(2) a rapid growth in consumer demand for envi-
ronmental amenities—for direct consumption of
environmental services—arising out of rapid
growth in per capita income and a high income
elasticity of demand for such environmental ser-
vices as freedom from pollution and congestion.®

‘Robert Manthy of the Department of Forestry of
Michigan State University is engaged in a major study

designed to update the Potter-Christy and Barnett-Morse

" Vtime series ata on resource consumption and pricu
°I find Rothenbergs classification very helpful “(1)
Pure congestion is the case where all users generate
identical rates of quality interference per unit of activity
and share equally in the resulting quality impairment;

(2) pure pollution is the case where some users generate
very high rates of unit interference while others generate

daiz (9401
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Rising competition between the demand for envi-
ronmental services for disposal of residuals and
the demand for resource amenities is producing a
dramatic rise in the economic value of common
property resources formerly regarded as free
goods [31, 43].

As economists have worked with other envi-
ronmental scientists on issues related to demand
and supply of environmental services, the prob-
lem of operational definitions of demand, supply,
and scarcity has again risen as a central concern
in resource economics. It is again apparent, as
when the concern was primarily with the quanti-
tative or materials (or resource input) dimen-
sions of resource policy, that physical criteria
(algae bloom, sulphur dioxide and carbon dioxide
concentration in the air, biochemical oxygen de-
mand (BOD) levels and concentrations of non-
degradable pollutants in streams or lakes, de-
struction of rare natural environments) are by
themselves no better guides to the solution of re-
source and environmental policy issues than in
the past. It is clear that any analytical system
that will improve our capacity to arrive at an op-
erational definition of scarcity must be capable
of integrating physical and biological information

with economic, social, and behavioral knowledge

on both the demand and the supply side.” This is
an essential'step in the establishment of priorities
for investment and management.
In addition to conceptual difficulties there is a
basic lack of data about the ecosystem. My own
reading of the literature leads me to the conclu-
sion that no one knows with any useful degree of
precision the extent to which the basic metabolic
processes of the biosphere are being disturbed by
activities leading to environmental modification.
And there is even less information as to whether

zero rates and only the latter experience quality impair-
ment; (3) the general case is where all users both gen-
erate impairment and share it. . . . The variety of both
abuse and victimization prevents an easy or complete
categorization of users into guilty and innocent” [71,
p. 115].

"“There has developed in the contemporary natural
sciences a recognition that there is a subset of problems,
such as population, atomic war, and environmental cor-
ruption, for which there are no technical solutions. There
is also an increasing recognition among contemporary
social scientists that there is a subset of problems, such
as population, atomic war, environmental corruption and
the recovery of a livable urban environment, for which
there are no current political solutions. . . . The common
area shared by these two subsets contains most of the
critical problems that threaten the very existence of
contemporary man” [23]. The article by Crowe was
written in response to an earlier article by Hardin [31].

4
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the effects of the occurring environmental modifi-
cations are, on balance, favorable or unfavorable
to the future of the human environment—to the
future of man.® There can be no question, how-
ever, that the problems of environmental con-
gestion and pollution have achieved serious di-
mensions in specific localities and regions and
that the casual use and diffusion of certain mate-
rials, such as chlorinated hydrocarbons, repre-
sents a serious threat to environmental stability,
public health, and economic activity.

With the exception of work on the economics
of recreation services and cultural amenities,
economists have not seriously tackled the prob-
lem of providing quantitative measures of the de-
mand for resource amenities.® Nor do we have a
generally accepted theory of aesthetics that can
serve as an effective guide to nonmarket choices
in the ordering of priorities for investments de-
signed to provide the resource amenities for
which the market fails to make adequate provi-
sion [46]. We have as yet no clearly acceptable
guides to priorities in public policy with respect
to environmental quality.

Induced Technical Change

Recent debate with respect to environmental
policy has tended to polarize around two alterna-
tives. One is the anti-growth movement. Bould-
ing [10, 11] and others have suggested a model,
based on analogy with the bioecological model
of a stable equilibrating system, which suggests
the necessity of redirecting economic activity to
limit the environmental stress resulting from hu-
man intrusions on the natural environment. My
own inclination is to emphasize a second alterna-
tive, the redirection of technical effort to permit
continued acceleration of the performance of the
ecosystem.

Technical effort can be redirected toward re-
ducing environmental stress. This alternative has

®For a definitive statement of the current state of
knowledge with respect to environmental problems of
worldwide significance see SCEP [80, 81]. For a useful
review of the current state of knowledge with respect to
agricultural and agriculturally related sources of pollu-
tion see the papers presented at the symposium on
Agriculture and the Quality of Our Environment [13],
the symposium on Pollutant Impact on Horticulture and
Man (2], and the symposium on Economic Research on
Pesticides for Policy Decisionmaking [82]. For a more
popular, and sometimes populist treatment see Harte and
Socolow [32].

®The burgeoning literature in the field of recreation
economics derives largely from Clawson’s formulation
[18, 19]. The work of Baumol [6, 7] has occupied a
similar role in the economics of cultural amenities.

Mol an

been disregarded in much of the literature of the
“environmental crisis.” In past this stems from
the positive, almost meéaphysica], value placed
on ‘“equilibrium” in the bioecological model. In
my judgment it stems to an even greater degree
from a view that progress in science and technol-
ogy is essentially autonomoys-unresponsive to so-
cial and economic forces{% By and large, this
view has remained unchallenged by the histori-
ans and philosophers of science and by most so-
cial scientists. In economics, for example, techno-
logical change has typically been treated as exog-
enous to the development process.!!

Recent theoretical and empirical investiga-
tions, however, are resulting in a new perspective
which views technical change as a dynamic re-
sponse to resource endowments and to the social
and economic environment. Hicks suggested, as
early as 1932, that the direction of technical
change could be influenced by changes or differ-
ences in the relative prices of factors of produc-
tion [40]. This view was challenged by Salter
[73, pp. 43-44]. The dominant view in econom-
ics has been that firms are motivated to save to-
tal cost for a given output; at competitive equi-
librium each factor is being paid its marginal
value product; therefore all factors are equally
expensive to firms; hence there is no incentive
for competitive firms to search for techniques to
save a particular factor.’? The major weakness of
this argument was the failure to recognize that
the process of technical change is itself a re-
source-using activity. It is now clear that much
of scientific research, and a large part of educa-
tion and training, can for purposes of economic
analysis be regarded as resource-using activities
producing new forms of physical and human cap-
ital that are more efficient than older forms [75,
p. 20].

As prices change, firms are not limited to sim-
ply reallocating resources among known technical
alternatives—along the neoclassical production
function. They can instead allocate resources to

1 “Notwithstanding occasional declarations about its
unlimited potentialities for social betterment, since is
not guided by any social purpose. As with technology,
the effects on humanity are simply the by-products of
its own self-seeking. As a collective enterprise science
has no more social conscience than the problem-solving
computers it employs. Indeed, like some ponderous multi-
purpose robot that is powered by its own insatiable

curiousity, science lurches onward. . . .” [52, p. 129].
“ See, for example, the literature assembled by Rosen-
berg [70].

“For a review of the literature on induced innovation
see Ahmad [1]; Hayami and Ruttan [34]; Smith [77].
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open up new technical opportunities, which ex-
pand the scope for factor substitution, along a
perceived innovation possibility frontier or meta-
production function. Introduction of this per-
spective has led to an extension of the neoclassi-
cal theory of the firm to demonstrate that it is
rational for firms to allocate research and devel-
opment resources to facilitate the substitution of
increasingly less expensive factors for more ex-
pensive factors.*?

The basic limitation of the theory of induced
innovation as it now stands is that the discussion
has been conducted entirely within the frame-
work of the theory of the firm. There is no the-
ory of induced innovation in the public sector.
But development processes are not limited to
those that are well understood or have been ad-
equately modeled. The specific mechanisms that
act to induce technical change in the private sec-
tor are a subset of the more complete set of pro-
cesses that induce learning behavior in the direc-
tion established by social priorities within a wide
variety of institutional settings.

Empirical investigation of the induced innova-
tion process has not been constrained by the lack
of a fully articulated theory of induced innova-
tion. Schmookler’s definitive studies suggest that
while autonomous discoveries in pure science
(those unmotivated by technical or economic ob-
jectives) sometimes provide the stimulus for
technical change in the science-based industries,
most technical change derives from the recogni-
tion of a technical problem or opportunity evalu-
ated in economic terms [41, 69, 74].14

The work that Yujiro Hayami and I have re-
cently completed goes beyond the earlier litera-
ture to demonstrate historically the effective op-
eration of an induced innovation mechanism in
public sector research and development similar to
the Hicksian theory of induced innovation in the
private sector [33, 34]. In both Japan and the
United States a common basis for rapid growth
in agricultural output and productivity was the
adaptation of agricultural technology to the
sharply contrasting factor endowments in the two
countries. In both countries public and private
sector agricultural research developed a remark-
able capacity to generate a continuous sequence of

j innovations in agricultural technology biased to-

ward removing the most serious constraints on
growth of agricultural output. In Japan these in-

» Ibid.

* Easterlin [27] has utilized an inducement perspective
in his analysis of the long-term decline in human fer-
tility in the United States.

novations were primarily biological and chemical.
In the United S €y were primarily me-
chanical and engineering. Only in the last several
decades has there been what appears to be a
movement toward convergence in patterns of
technical change in the two countries.

Our empirical tests of the induced innovation
hypothesis clearly support the conclusion that
the enormous changes in factor proportions and
in factor productivity represented a process of
dynamic factor substitution associated with non-
neutral changes in the production surface in-
duced by secular shifts in relative factor prices.
In both the United States and Japan the progress
of public sector agricultural research has been
powerfully directed by the conditions of resource
supply and product demand to the extent that
these forces were reflected through factor and
product markets. There is also evidence to sug-
gest that in recent years, when the implications
of market forces in both factor and product mar-
kets have been partially obscured by nonmarket
constraints on resource use, there has been sub-
stantial misallocation of public sector agricul-
tural research resources.

Let me emphasize that the model of induced
innovation that we have developed remains in-
complete. It does not possess formal elegance. It
does not adequately explain the feedback process
by which public sector resource allocation re-
sponds to relative factor endowment and factor
accumulation or to environmental stress. It has
been argued that the failure of public sector allo-
cative processes stems from the absence of an ad-
equate feedback mechanism linking the “political
objective function” to performance [14, 60].
For the United States, however, there is a clear
presumption that the existence of a decentralized
agricultural research system, the state agricul-
tural experiment station, effectively simulated
the innovative behavior postulated by the theory
of induced innovation.

Induced Institutional Innovation

The rapid rise in the economic value of envi-
ronmental services is placing increasing stress on
traditional social institutions developed in an en-
vironment in which access to “common property”’
environmental services was regarded as a free
good. Under present institutional arrangements
certain elements of the physical and social envi-
ronment continue to be undervalued for purposes
of market transactions, even though they have
become common property resources of great and
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increasing value.*® The effect has been to bias the
direction of technical effort toward excessive pro-
duction of a wide range of residuals and spillover
effects.

In this view the environmental stress resulting
from pollution and congestion is not simply a by-
product of the autonomous forces of technical
change. The system of legal and economic insti-
tutions that govern the use of common property
resources has failed to evolve in a manner consis-
tent with (a) the rising demand for capacity to
receive and assimilate the residuals resulting
from commodity production and consumption
and (b) the shift to the right in the demand for
resource amenities associated with high and ris-
ing per capita incomes. The effect of continued
undervaluation of environmental services has
been to induce a pattern of technical change bi-
ased in the direction of excess residual produc-
tion and away from increased efficiency in the
supply of resource amenities [43, 77].

Let me emphasize this point. Traditional pro-
duction theory implies that if the price of a fac-
tor input is zero (or close to zero) that factor in-
put will be used until the value of its marginal
product approaches zero. This will occur even
though the marginal social product may be nega-
tive. In an environment characterized by rapid
economic growth, technical change induced by
relative factor prices will result in a bias in the
direction of technical change, and the demand for
a resource that is priced below its social cost will
grow more rapidly than in a situation where sub-
stitution possibilities can occur only along a
“given” production surface. As a result, the “com-
mon” resource (the capacity of the environment
to absorb residuals, for example) will undergo
stress more rapidly than in a world characterized
by a constant level of technology, or even by
“neutral” technical change. The effect is to ac-
celerate the widening of the gap between the pri-
vate and social costs of environmental services.

This process has been clearly apparent in agri-

culture. One effect of the agricultural commodity
/q /ﬁprograms has been to make land more expensive

[38]. At the same time, the capacity of the envi-
ronment to absorb the residuals from crop and
livestock production has been treated as a free
good. As a result, scientific and technical innova-
tion in both the public and private sectors has
been overly biased toward the development of

*The reader is referred to Bator [5] for a review of
economic thought with respect to the sources of market
failure. See also Kneese [44].

land substitutes—plant nutrients and plant pro-

tection chemicals and crop varieties and manage-
ment systems that reflected the overvaluation of
land and undervaluation 6T the social costs of the
disposal of residuals from agricultural production
processes.’® In retrospect it seems apparent that
the same biases in factor prices have led to un-
derinvestment in technological effort directed to-
ward pest and soil management systems consis-
tent with the social value of environmental ser-
vices.

Such examples are not of course restricted to
agriculture. Nor do I want to underestimate the
positive contribution of the programs initiated in
the 1930’s and 1940’s to stabilize an inherently
unstable sector of the economy and to reduce soil
erosion, a dominant environmental issue a gener-
ation ago. The significance of the example is sim-
ply that the environmental stress now being ex-
perienced would have occurred more slowly in an
environment in which the direction of technologi-
cal effort was not itself responsive to distortions
in the pricing of both conventional factor inputs
and environmental services.

Redirection of technical effort in response to
the rising economic value of environmental ser-
vices will involve complex interaction between
technical and institutional change. Extension of
the theory of induced innovation to include the
process of institutional innovation adds signifi-
cantly to our understanding of this process. 7t
seems conmsistent with historical experience to
view institutional change as resulting from efforts
of economic units (households, firms, bureaus) to
internalize the gains and externalize the costs of
economic activity and efforts by society to force
economic units to internalize the costs and exter-
nalize the gains. Where internalization of the
gains of innovative activity are difficult to
achieve, institutional innovations involving pub-
lic sector activity become essential. The socializa-
tion of much of agricultural research, particu-
larly the research leading to advances in biologi-
cal technology, represents an example of public
sector institutional innovation designed to realize
for society the potential gains from advances in
agricultural technology. The political and legisla-
tive history of farm price programs, from the
mid-1920’s to the present, can be viewed as a

** Headley [36] estimates that if the present land
out of production by government programs were re-
turned to production, present levels of output could be
maintained with pesticide use at about 20 percent of
present levels. See also Headley [35, 371, Brewer [15],
and Heady [38].
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struggle between agricultural producers and soci-
ety generally regarding the partitioning of the
new income streams resulting from technical prog-
ress between agricultural producers and con-
sumers.

The environmental movement, in spite of its
extra baggage (including its extensive “demonol-
ogy” and its resurrection of discarded concepts
from the underworld of science) is contributing
to the creation of a social and political environ-
ment in which it may become feasible to more
adequately institutionalize the redirection of
technological effort and carry through the re-
forms necessary to redefine the ownership rights
in an increasingly valuable set of common prop-
erty resources.

Guidelines for Environmental Policy

It seems clear at this time that any significant
progress in resolving the conflict arising out of
growing demands for environmental services
must involve a redefinition of property rights in
such a way that innovative activity in both the
private and the public sector can be appropri-
ately guided by explicit and pervasive economic
and social incentives. This is of course not a new
process in western economic development; the
modernization of land tenure relationships, in-
cluding the elimination of the commons and the
shift from share tenure to lease tenure and
owner-operator _cultivation in_much of western
agriculture, was in large part the result of an ef-
fort to achieve a system of property rights that
would permit individual farmers to internalize
part of the gains from innovative activity.

I would like to suggest several guidelines for
the institutional reforms that are now needed if
we are to achieve effective development and man-
agement of our environmental resources.

First, the principal limitation of the ecological
perspective stems from its preoccupation with the
adaptive behavior of an interdependent biological
community under a stable set of ecological inter-
relationships [25]. But the concept of equilib-
rium, however valid it may be as an analytical
tool, is clearly misleading as a guide to environ-
mental policy and planning. Robbins [67, p. 143]
taught us years ago that in economics “equi-

_librium is just equilibrium.” There have been
| similar challenges in ecology to the “climax” the-
ories of ecological succession [65].

Much of recent discussion of resource and en-
vironmental policy has in my view been too nar-
rowly based (a) on analogies with stable, or even
“dynamically” stable, microsystems borrowed
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from bioecology and (b) on the ultimate global
implications of basic geophysical principles [30].
These models provide too little scope for learn-
ing behavior leading to the higher levels of sys-
tem performance that are characteristic of viable
social systems. The discount rate that I apply to
my own activity forces me into a somewhat
shorter time perspective than the eventual “run-
ning down” of the universe implied by the second
law of thermodynamics. Comments that the lev-
els of production and consumption, rather than
the form of production and consumption technol-
ogy, determine the environmental impact because
they do not “reduce the mass of residuals but
only change their form” are not particularly en-

lightening. The W of
residuals is a central 1 e implications for
‘\quality of Tife of the discharge of raw sewage in
he Potomac River and of organic wastes from
sugar beet processing in the Red River Valley is
not a simple function of the size of the biochemi-
al oxygen demand (BOD) imposed on regional
watercourses.’

Second, the historical decline in relative impor-
tance of the natural resource component in eco-
nomic activity, resulting from technical change
and changes in consumer behavior, means that
we have already sharply reduced the cost of pres-
ervation of a broad class of resource amenities.
In a relatively affluent society we give up very
little real economic growth by the preservation of
rare natural amenities [46]. Failure to harvest
the timber or mineral resources of the Boundary
Waters Canoe Area or the High Sierras or to de-
velop the potential power resources of unique
natural features such as the Grand Canyon or
Hell’s Canyon will have no measurable impact on
national economic growth.

Third, redirection of scientific and technologi-
cal effort along a path induced by environmental
stress is an essential component of any effort to
achieve consistency between viable development
of the social environment and the natural envi-
ronment. The capacity of the social system to
achieve substantial increases in performance will
depend on its ability to achieve productivity
growth—to identify new and more efficient
sources of growth in the supply of social and en-
vironmental amenities [6]. Agriculture, for ex-

"Lof and Kneese [49] estimated that in 1950 the
sugar beet industry alone accounted for 15 percent of
organic wastes coming from all industries. The water
residuals load generated by sugar beets has been sub-
stantially reduced since that time by process alterations.
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ample, can never again release as many workers
to other sectors of the U.S. economy as it re-
leased during the last four decades. It can never
again serve as a “leading” growth sector [72]. I
see little likelihood, for example, that alternative
transportation systems will replace automobile
transportation in the near future unless such sys-
tems can yield growth dividends in the form of
real cost reductions, including user inputs of time
55].

[ The redirections of effort, in both the natural
and social sciences, toward those areas of social
conflict arising out of environmental stress repre-
sents an exceedingly difficult challenge to institu-
tional innovation. Much of the investment to
support this effort, particularly in the areas of
biological technology and the social sciences,
must come from the public sector. The spillover
effects are so great that there is little inducement
for private sector investment to produce the
knowledge about the basic physical, biological,
and social relationships necessary to resolve the
conflicts associated with environmental stress
and institutional change.

The public sector has traditionally experienced
great difficulty in generating support for research
designed to produce social change. There has
been an implicit acceptance of the Marxian view
that the “mode” or the technology of production
should dominate social organization [9, 50]. Let
me attempt to clarify. When society invests in
plant or in medical science research it anticipates
a payoff in terms of technical change—higher
national average crop yields and lower mortality
rates. When society invests in social science re-
search it anticipates that the results will contrib-
ute to the “conservation” of existing social insti-
tutions. Yet radical changes in family life, reli-
gion, and social and economic organizations have
clearly been induced by the sharp decline in the
cost of population growth resulting from ad-
vances in agricultural and health technology.
These changes serve to identify the public health
and agricultural scientist, not the economist, the
psychologist, the sociologist, or the political sci-
entist, as the major source of radical social
change in our time. Yet the easiest way for a so-

off is to consciously design a research program to
produc ia] change. This ‘“head-in-the-sand”
approach to institutional innovation, with its pre-
tense of ethical neutrality, is exceedingly costly
to society and may be dangerous to the future of
man [25, p. 217]. 5

Fourth, as a ?Aeral system of environmental

/1cial science research project to get its budget cut

Pl

management the regulatory approach is a dead
end. The history of direct federal or state regula-
tion of large industries is characterized by consis-
tent failure when evaluated either in terms of
equity or efficiency. Under the best of circum-
stances the decision process of the regulatory
agencies have become hopelessly mired in techni-
cal, legal, and administrative overburden. And
over the longer run the regulators have tended to
become instruments of the regulated.*®

This is not to argue that the regulatory ap-
proach is not of value in specific instances. A ma-
jor source of current concern with the impact of
technology on the environment is the accelerated
rate of advance in science and technology rela-
tive to the rate of institutional change. It has
also been argued that biological and social sys-
tems are characterized by threshold or overload
phenomena: “The road that suddenly jams up
when one more car appears on it, the river that
refuses to clean itself up under a single addition
of sewage . . .” [12]. These characteristics
clearly call for investment in a much more exten-
sive system of monitoring and assessment of en-
vironmental, technological, and social change
[58, 80, 81]. The potential payoff to more sensi-
tive monitoring of these systems is extremely
high. Direct regulation and prohibition is clearly
“called for to prohibit those types of environmen-
tal pollution from which health hazards and aes-
thetic offense is obvious, dangerous, and immedi-
ate. I also agree with Mishan [52, 53] that di-
rect legal prohibition should be reexamined in
terms of its effectiveness in redirecting technical
effort.

For the present, however, I would confine sub-
sidization, direct prohibition, and regulation to a
much smaller role than in current environmental
policy. The decision-making and allocative ca-
pacities of both the legislative and judicial sys-
tems are clearly overloaded [22]. Institutional
systems must be sought that are capable of inter-
nalizing incentives for environmental manage-
ment. Let us hope it will be possible to avoid
some of the mistakes which have resulted in the
confusion of public and private property rights in
water and have contributed to our failure to take
fuller advantage of market mechanisms in the al-
location of water resources. Clearly the implica-
tions—technical, legal, economic, social—of al-

 Regulatory agencies seem to have a common life cycle
in which the last stage involves staffing of the agency
administration from the ranks of the regulated. See
Kohlmeier [45], Stigler [79], and the literature cited by
Crowe [23].
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ternative forms of pollution rights and the orga-
nization of “markets” in pollution rights should
be well up on the research agenda. There is some
indication that this perspective is now receiving
more serious consideration in environmental leg-
islation [59].

Fifth, the system of information linkages and
incentives designed to guide consumption and
production activities and technological -effort
must be pervasive. The necessary behavior modi-
fications are not confined to the decisions of a
few corporate executives or national level deci-
sion-makers. Nor can they be achieved through a
public relations effort to inspire a new “ethics of
conservation.”*® The spatial characteristics of
supply and utilization of environmental services
represents a serious constraint on the centraliza-
tion of environmental decision processes. By and
large, situations characterized by serious environ-
mental stress are relatively location specific. It is
primarily at the level of the region or locality
that serious environmental stress occurs and that
intensive monitoring and management efforts
must be undertaken [43, 44].

The formal analysis on which we can draw for
environmental and resource planning and policy
is seriously deficient. Analytical capacity seems
limited to models which employ, either implicitly
or explicitly, inelastic supplies of commodity in-
puts and environmental services, fixed technical
coefficients, highly aggregated production and
consumption activities, and ‘‘given” consumer
tastes [3, 21, 43, 44, 54, 78]. The information
requirements of the more sophisticated models
that are available seem to preclude their imple-
mentation. And even the most advanced models
seem unable to incorporate the dynamic proper-
ties of the world with which most of us are famil-

*“The internalizing of new roles of conduct is essen-
tial to the effectiveness of ethics in society, but it cannot
be obtained solely through efforts focused upon the values
and behavior of individuals. . . . Ecologically valid
ethics can not be effective until they are internalized in
individuals and externalized in social institutions” [7,
p. 298].
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iar, including induced changes in technology and
the response of consumer tastes and behavior to
new opportunities.

is leads e to search for an alternative to
“environmental management,” in the narrow
sense of the term, and to concentrate on the insti-
tutional i i ecentral-
ized decision processes. I see no feasible alterna-
tive but to search for institutional innovations
capable of establishing property rights with re-
spect to environmental subsystems; the estab-
lishment of firms or authorities with appropriate

ey ———
Incentives to manage such subsystems; and the

use of market or market-like mechanisms to di-
rect the use and production of commodity and
service inputs and outputs of such systems [24].

The available analytical models provide weak
guides to managerial decision processes by a hy-
pothetical world or national environmental con-
trol authority. Yet they do provide some insights
into the behavior of households, firms, and bu-
reaucracies—information that is essential in the
design of environmental policies to guide the be-
havior of the firms or authorities established to
manage specific environmental subsystems. It
seems likely, for example, that the extent to
which relative factor and product prices for re-
source commodities and services reflect relative
resource endowments and consumer preferences
they will also serve to induce an “efficient” path
of technological effort by private and public sec-
tor firms, bureaus, and authorities.

Finally, I would like to emphasize that the en-
vironmental crisis is not primarily a problem of
crisis in man’s relationship to nature. Rather it is
only one element of a more pervasive crisis in the
sociopolitical environment. In most respects,
however, the technical difficulties associated with
reversing environmental deterioration may be
relatively easy. In the case of sociopolitical dete-
rioration the process may be cumulative [42].
In my judgment it is much more important to
concern ourselves with deterioration in the so-
ciopolitical environment than of the physical en-
vironment.
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