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Inflation and productivity are the most persistent econpmic problems
confronting the U.S. economy. Both represent a serious threaﬁ-to the position
of the United States in the world economy and in world polity. Both are
serious obstacles to achievement of a degree of equity in the quality of
life which has come to be taken as a major goal of domestic economic pollcy.
The central thesis of this paper isbthe dialectical interaction between infla-
tion and prdductivity; Inflation dampens productivity growth and élower pro-

. ductivity growth contributes to inflatibn.
The Natiomal Economy

The rate of inflation has gradualily risen from 2 percent pef year or
less in the 1950s and early 19460s; to the 4-6 percent range in the late
1960s and early 1970s; and to‘the 6-10 percent range in thevmid and iate

- 1970s (Figure 1). The inability of ;he.old.macro—economigs to»provide effec-

tive and acceptable guides to economic policy has induced the emergence of a
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new "rational expectations" approagh to economic policy. The operating
hypbthesis of this school is that, in the presence of a public which is
continually trying to outguess the government, monetary and fiscél policy
interventions in response to cyclical changes in economic indicators can
only assure continued high rates of both inflation and unempiof@ent.

The leading exponents of the rational expectations school, barricaded
behind the portals of the Fe&eral Reserve Bank of Minneapolis, prescribera‘

policy of gradually slowing money growth and reducing the federal deficit.

The approach must, they insist, be sufficiently gradual to avoid pathological’

withdrawal symptoms—fbut of sufficient magnitqde and consistency to iead to
expectations on the éart of consumers, labor and Eusiness that the pélicy
will beicontinued (Federal Reserve Bank of Minneapolis, 1578, 1979;>Lucas
and Sargent, 1979). | ‘

Concern about lagging productivity in the American economy is of some-—-
what more recent vihfage than concern about inflation. Changes in the rate
of inflation can be méasured in terms of directly observed ratios thatrare
‘more apparent to the individual consumer and producer than the implicit GNP
deflator--the cost of a market basket at thé grocery sto:e relative to a
weekly or monthly paycheck or by the‘prices paid for farm'inputs rélative to
the prices received for farm production. Productivity is a somewhatvmore
abstract——eveﬁ arcane-—concept. It is measured in termslof changes in a
physical input—output ratio such as change in output per uﬁit of labor or in
terms of changes in output per unit of total input. Its impact on the indi-
vidual worker, on the firm, or on the total eéonomy is .often obscured by
more transient sources of change. It must be interpreted‘to the citizen and

to policy makers by a special breed of technicians——the growth accountants——

who have not yet been able to agree on how productivity should be measured.




It is clear that thé:;ate ofiproductivity gfowth hés~declined in the
private gon—farm sectofs of the Américan economy (Figure 2). ~Thé éouncil of
Economié.Advisdrs noted in its 1979 report "Between 1948 and 1965 (labor) pro—
ductivity growth in the prlvate non-farm sector averaged 2.6 percent per -
‘year. . ; . Since 1973, pr1vat° non—-farm productxvmty growth has averaged
less th%n 1.0 percent per year." (p. 67) A number of factors have been
identified as accounting for a measurable share of the decllne in productLVWt} -
(2) reduction in the rate of growth in capltal 1nvestmént per workor, (b) ex—
haﬁstion of the backlog of technologlcal knowledve that had emerged durlng the: ?:
depre3510n and World War II; (c) damographlc chanoes, partlcularly the increase
in youneer workers and w‘ en, in tt 1anor force; (d) 1ncreased revulatlon to
" reduce thé disposal of residu la into the env1ronzent and to protect the health
"and safety of the labor : in illegal ct1v1ty;

‘ What is ﬁhe impact of inflatiom pRas i - Milton Friedman, in 
his Nobel lecture, arguas = = dnfi=vion i s neti PQC], because it
makes market prices a less efficienc : i_' ~dinating economic activitj.

'Its impact is particularly coz: fvs om D functioning of capital markets.’

It contributes to a declins in Lo -2 of savings and to the distortion"of

=3

invéstﬁent>patterns. ‘A:consequencs of inflation whlchbapnears to have been
overlookéd is the erosion of the cz . ity of publicfsectorllnst;tutlons to
provide the serviceé needed to enhancsa nroduct1v1tj in the private sector.
Edward Deﬁison, our most careful analyst of the sources of product1v1ty
growth, after reviewing the literaturs on the effects of inflation on pro-—
ductivity; ééncludes “+hat inflation impailrs productivity'seems certain. But
I have ﬁ§ idea how much it may have done so from 1973 to 1976."

what'is the impact of ﬁhe decline in producthltY on 1nf1at10n? Clearly

an economy in which labor productivity is increasing at 1.0 percent per year
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can providé its citizens with smaller annual increases in real income than

an economy in which labor productivity is rising at between 2.0 and 3.0 per—

ceﬁt per year. If laBor; management and government come to aécept produé-
tivity growth in the 1.0 percent range as "ndrmal" there is no'reaéon'why
low productivity should represent a source of inflation. However, if work;'
eré expéct real wage increments'in the 3.0 percent range-—on top of wage
édjustments necessary to‘compenéate for anticipated inflation~—é declinekin
the rate of growth in productivity can represent a significant source of>~
inflation. . The importanée of lagging productivity as a source of inflation,
particdlarly in the short rum when structural rigidities impose severe
limitati@ns on the fiexibility'of prices and ﬁages, will depend on how
ekpﬂctat oné about both produc ctivity and inflation entar into the complex
economic and polit < nong : nanagemant and government.

The rational expectztions ho Suid 22bly argue Lhag in the
presence of correct ‘and consistznt -cl pec to money supply,
budget‘deficit and exchangs ratss, zoy iafd ~~ary'impact_of a déwnward

. would be temporarf; In a ﬁorld

-

characterized by substantial strvctsoral rigidity, I would expect that a

‘ contlnuatlon of the low productivity growth rates of ths lasﬁ several years
will lead to‘intensified stress bewesn workers, manaéement and consumers
over the partitioning of the limited growth dividends that become available.
The Agricultural Sector
The same general forces that have operated to influence productivityk
growth and inflation in the national economy have also impinged on. the
agricultural sector.

Some intuitive insight regarding the short-run effects of inflqtion on

the agricultural sector may be generated by .examining the behavior of the




series on prices recéived by farmers for commoditiés, prices paid by
férmers_for inputs and the "parity" index. In general the index of prices
received rises more rapidly than the index of prices péid during very fapid':?:
inflation. Howéver, when the general price level is rising at a more moder-—
ate rate, prices paid tend to rise more rapidly than prices received.

The only rigorous empirical examination of the effects of inflation

on prices received and paid by farmers with which T am familiar is the

series of papers by Luther Tweeten and his associate of Oklahoma State

University (Tweeten and Griffin, 1976). .Tweeten's empirical estiﬁates iﬁdi—
cate that the effect of a 1 percent increase in the general price level is
to raise the index of'prices paid by farmers by 1 percent.and to leave the
prices received by farmers esseﬁtially unchanged. = I personally have séme
difficﬁlty accepting Tweeten's result th%t al percent increase in tﬁe
general price level has almost né gffect‘on prices received. He arrives at

Y

this conclusion by an estimate that.the increése in farm level demand that
would otherwise be generated by inflation is approximately offset by increases
in the cost of markefing services associated with inflation, leaving prices
~at the farm level eséentially unchanged.
While the impact of inflation on current account is negative, the

impact on capifal account remains ambiggoué. No one has, to my knowledge,
Asucceésfully separated the impact (a) of land productivity increasiﬁg bio-
logical technology§ (b)‘of labor productivity iﬁcreasing mechanical technology;

(c) of competition between agricultural and non-agricultural uses for land;
and (d) of general inflation on changes in the price of land. The most
successful efforts to untangle these interrelated forces have been made in

a series of papers by Melichar (1978 a & b). Conventional wisdom, based on

comparisons of the increase in farm land prices with increases in farm




operators' income, suggests a decline in the return earned from land owner-—

ship. Melichar points out, however, that during the 1950-70 period a com—

bination of productivity growth, farm price programs, and chaﬁging land/labor

and capital/labor ratios modified the historical relationship between land

prices and farm operator income. During this period the rate of return to
land ownership, even on current account, increased substantially. Since
1970, however, agriculture'has experienced a land market boom in which
»anticipated capital gains have been used to fiﬁance cur;ént cash flow require-
ments. And the ratio of debt'se:vice cests to earningé on farm asseﬁs havev
exceededvthe heights that préceded the land market crash 6f the ea?ly 1920s.
The high debt serVice to earnings ratio would‘not be particularly
serious ifireal and nominal interest rates were stillkiﬁ the tréditional
4-6 percent range. ntas i eragiﬁg near 12 percent,
2 modest decline in t2 of 1 Ziow can have very serious repercussions
in the farm real
continued inflation would be defliation! A major source of uncertainty for
those who.must do outlook work =t o) T et of political forces
will be generated to vélidate infiz=sd Iand market prices again in the early
'19865 as in the mid—l970sf

Productivity growth in the agricultural sector, measured in either

partial (i.e.,.labor) or multi-factor terms, continues at a more rapid rate
than in the private non-farm sector (Figure 2). I do not know why the dif-
ferenée continues. Given the adjustments that have dccﬁrred in the agficul~
tural sector of the 1920-1970 period, I would have expected greater coﬁver~
gence. I would also have expected the level of capital intensity that has
emerged in the agricultural sector, significantly higher than in the industrial

sector, to act as a factor dampening productivity growth.




Several hypotheses commend themselves to fur;her investigation.
Ben-Zion and I have shown that investment in R and D‘in the private non—
agricultural sector is quite responsive to economic fluctuatiqns. The
"supply of technology to the agricﬁltural sector may be less inflﬁenced‘by
- fluctuations in economic activity than in the industrial sector. Public
sector research and development remains the primary sdurce of agricultural
technology, particularly the biological technology which has expanded the
- capacity of crops and animals to respond to higher levels of industrial
inputs. The demand for technological change in agriculture coﬁtlnues to-
be driven by the product market and land market treadmill phenomenon-

The contlnued high rate of produc;1v1ty growth in the agricultural
sector cannot -obscure, however; the fact that the rate of productivity
- growth in agriculture has slowed down over the last decade. While debate
over measurement and the dating of turning points continues, I see no way

to interpret the data plotted in Figure 2 than to conclude that the rate

of productivity growth in agriculture has fallen below the level that pre-— -

vailed over the first two decades a after World War II. t may not be a
coincidence that‘the timing of the decline c01nc1des with the rapid expansion
of agricultural exports in the late 1960s (Schuh, 1974).
Some Emerging Issues

In the closing sections of this paper I address three additional issues
related to productivity in American agriculﬁure. First, I reise the question
of whether American agricelture is as productive today as we have become
accustomed to believe. Second, I raise the question of whether we are con-—
tinuing to make the investments required to release the technical constraints
on agriculturallproductivity. .Third, I raise some questions about the

institutional constraints on productivity growth in American agriculture.

~




How efficient is American agriculture?—-In 1947, Professor T. W. Schultz
argued that the agriculture of the United States vdid not éome aﬁywhere near
meeting thé standard of efficiency set by the American economy' (p. 646).

A few years latef, Byron Shaw, then Direétor of the Agricultural Research
Serxvice (USDA), called attention to the nafrowing gap between crop yield and
1ivestock efficiency ratios realized by farmers and the results obtained from
experiments and performance tests;.

These concerns were largely forgotten in.thé 1950s and the 1960s.
American agriculture was the wonder of the world~—capabie of meeting the food

and fiber demands of the American economy, of f£illing the gap arising from

rapid population growth in the developing countries, and of meeting the

demand for feed-grain-based lives roduct n Westarn Europe, Japan
‘and in the higher income socialist coun By thevmid—l9?ﬂs, however, we
- were égain being confrontaed wixz: neW Sar o é%ailenges regarding both
the technical and institution Ticiancy I ; agricultural pro-
duction that had emerged in th Unizad Seat haif gentury.,
Comparative historical avidsnmcs - : ;i ‘capacity of the
American agricultural system to meer domesi and foreign food and fiber
reQuirements has been based at lazs:c nuch on slow growth of deménd'for
agricultural commodities by American consumers as on high rates of produc—-
tivity growth. Output per hesctare of a number of individual crops, maize in
particular, is high relative to other countries. But average agricultural
output per hectare of cropland>remains low relative to the‘levelé that pre-
vail in many other developed and developing couﬁtries. The ratebof growth
of agricultural outputbsince 1950 has a&eraged little more than 1.7 percent
per year--well below the 2;4‘percent "modern" growﬁh rates achieved by many

developed and developing countries.




The serious issues confronting U.S. agricultural performance in the
future are (a) whether the U.S. agricultural research system is maintaining
its capacity to support productivity growth and (b) whether the institu-
tional‘constraints which condition the structure of American agriculture
are becoming an increasing burden on productivity growth?

How strong is the scientific and technical basis for agricultural

productivity growth?--This question, like the previous one, is not easily
answered. Clearly, research at the state agricultﬁral eﬁperiment sta;ions
and related institutions within the U.S. Depaftment of Agriculture and in

the private éector has failed during the 1970s to maintain the momentum for
growth that‘characteriZed the 1950s ér 1960s or ﬁhat was expected at the time
of the joint Department of Agriculture-State Experimeht Station stﬁdy of
‘research needs in the l970s (USDA, 1966).‘ Research budgets have shown no
real growth when measured against y NP deflator and have
declined when measured against an scientific manpower.
Researéh expenditure, as a percant of sales, has declined sharply for field -
crops, declined‘modestly for horticultural crops, and has risen significantly
for livestock. And the mission of the agricultural research system has been

broadened to include a range of environmental and consumer protection and

enhancement roles that did not exist a decade and a half ago.

Agriculturai research is clearly undervaluea in the United States.
Marginal rates of return in the range of 25-50 percent per year have been
estimated for a iarge number of commodities and for the research system aé
a whole (Evenson, Waggoner and Ruttan, 1979). Rates of return in this range
induce a warm glow of self-satisfaction in the hearts of agricultural research
administrators. When taken seriously they indicate substantial underinvest—

ment in agricultural research.




Several hypotheses can be suggested for the failure to push research
investment closer to an equilibrium. At the state level the spillover of
the impact of research on productivity into other states, estimated to be

in this 50 percent range, seems clearly to be a factor limiting state expendi-

tures on agricultural research. At the federal level it seems apparent that

the slippage in research support has been at least in part a result of the
expediency of budget making in an inflationary environment rather than a
conscious decision to cut back oh either public Or‘privaée investment in
agricultural research. At the federal level the substitution of a bureau-—
cratic objective function for a social welfare function also appears to play
a significant role. While productivity growth leading to é relativé decline
in the price of farm £t in both higher net income to farmers
and lower food costs ; : ! Te ptograms that

[l

have prevailed since iTp budget costs on»the Treasury. The
effect is to translate a i enafit ing £ witen viewed narrowly from
the Office of Budget and Mar neot ot ffice of the Secretary of Agri-
culture. growth juo fficient to keep_commodity
ﬁrices from rising is pfeferable from =z bureaucratic perspective to the
higher rate of productivity growth that would optimize the social rate of
return to agricultural research.

Institutional constraints on productivity growth.——In addition to these

built—-in biasgs toward underinvestment in agricultural research, there have
been a number of institutional changes in the economy which appear to have
a negétive impact both on the productivity of ogr agricultural research
effort, as measured by the rates of return to agricultural research, and on
the productivity.of the agricultural sector, as measured by the rate of

productivity growth.




We have, during the years since World War IT, erected an incentive

structure in American agriculture that has induced inefficient substitution

of material inputs (capital and operating expenses) for land and labor. The

constraints imposed on land use during most of the 1950s and 1960s led té
excessive substitution of chemical inputs for land. ‘The tendéncy was rein-
forced by institutional factors that failed to communiéate the externalitiesf
resulting from increased levels of chemical inputs in terms of costs to farm
producers. By the mid-1960s, the set of inefficient incéntives for cﬁemical—A
land substitution was supplemented by é tax policy that has had the effect
‘of inducing inefficient substitution of capital for labor. We have ;lso
built a.set of institutional'consﬁraints that impinge on the productive use
of égricultural resources; One of the more obvious cases is the impact of
parket regulation on the shift of milk production from low to high-cost loca-
tions. Efforts to ﬁore efficiently manage the spillover costs>df chemical
technology are in some cases having a substantial negative impact on R & D
productivity, particulariy in the pestic , herbicide and animal drug fields.
Perspective

vIn closing, I would like to come back to the issué of the interactidn
between productivity and inflation. During the half century between 1920
and 1970,. the focusing device that directed prodgctivity growth in American
agriculture was the declining real price of energy. The declining prices of
energy induced the substitutions of mechanical power for animal power and
labor, and substitution of yield increasing and yield protection chemical
technology for land (Hayami and Ruttan; Binswanger and Ruttan).

Since the early 1970s, the price of energy has riéen relative to most

other inputs. I do not know whether energy prices will continue to rise

relative to other inputs during the coming decades. However, it is very




difficult for me to believe that they will decline as during the 1920—76
period. This means that the focusing device for scientific and technicélr
effort that we have ;elied on for more than haif a century is obsoléte- VA
new focusing device will have to be found.

This leads me to anticipate a period of relatively slow growth in total

productivity. In many respects the next several decades could parallel the

lag in productivity in U.S. agriculture between 1895 and 1925. At that time

"the closing of the land frontier induced a new land-saving biological and
chemical technology. During the next decaée I expect that we will be devot-—
ing increasing effort to the search for new energy-saving technologies.

.What does this mean for the American economy? Itkmeans that it is
unlikely that the economy can depe: : i recent past, on produc-
tivity growth in the ag : T to dampen the impact of inflation on
food prices‘(Schuh). : iditico 1 Low tivi growth, export demand
remains strong, the effect mpetizicn bam ané domestic con-
sumers on food prices wi ne oz : z ) economy is past the
- era when transfer of rasourc Trom the agricultural to the non‘agricultﬁral

or the product market, éan signifi-

growth. And thernation may find great
difficulty, if efficient new sources oz productivity growth in agricﬁlture are
not found, in avoiding substantial rasource transfers from the non—agrigultural
to the agricultural sector. The signals that suéh a transfer is under way
will be masked for a considerable period by the slow growth of domestic demand
for farm products, the large share of production that now moves into export,
and the heavy absorption of grain production by the domestic livestock

sector.
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