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Changing Factor Income Shares in

Agri-Food Industries

Srinivasa Konduru and Bruce Bjornson

A concern in the political economy is how national income is shared between labor and
capital. This study evaluates long-term changes in factor income shares in three agri-food
industries, their attribution to the level of factor usage or to factor compensation rates, and
relation to changes in capital intensity and factor productivity. We find long-term stability
in the profit and labor shares of farm income, decline in the profit share of agricultural
services industry income, and increase in the profit share of food manufacturing income
due to fewer productivity improvements being passed on to wage increases.
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A concemn in the political economy is how na-
tional income is shared between labor and cap-
ital. These two production factors capture over
three-fourths of gross domestic product (GDP)
in the form of labor compensation and profits,
with the remainder accruing to government
and miscellany, and to rents in the case of res-
idential and other real estate. Labor compen-
sation is fundamental to personal income and
political leaders often promise “good paying
jobs' as they seek public support. Compen-
sation attracts workers and creates incentives
for public investments in education and human
capital development. Profits are incentive for
capital investment and job creation that is cen-
tral to government policies seeking to promote
economic growth,

Income growth depends on investment and
productivity growth, This study evaluates
whether labor and capital factor income shares
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have changed in terms of their two constituent
components, factor usage or factor compen-
sation rates. It analyzes (1)} whether any
changes in compensation rates are predicted
by and follow from changes in factor produc-
tivity, and (2) whether changes in factor usage
are predicted by changes in capital intensity
that evolve with substitution between capital
and labor. Analyses for the aggregate economy
are used as a benchmark and compared with
those for the three major agri-food industries
defined by the U.S. Department of Commerce,
Bureau of Economic Analysis (BEA): (1) food
and kindred products manufacturing, (2) farm
production, and (3) agricultural services
(though small, the agricultural services indus-
try is a growing share of the agri-food sector,
consistent with the possibility that advancing
technology and specialization cause ever-larg-
er farms to rely more on outside services).
Drawing on new BEA data on GDP and
fixed assets by industry, this research de-
scribes the long-term trends in labor usage and
how they are related to capital intensity, and
how increases in labor productivity are passed
on to increases in labor compensation. Al-
though the trends are not necessarily predic-
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tive and may not be indefinitely sustainable,
persistent long-term trends will inform us
about continuing prospects in the absence of
structural change. If an industry has a long-
term trend of increasing labor productivity and
passing on a high proportion of the improve-
ment to wage increases, then this wage pass-
through could bode well for encouraging de-
velopment of this industry in localities with
comparative advantage. Such development
would depend on attracting and sufficiently re-
warding complementary fixed-asset invest-
ment and usage. Hence, the study also looks
at how capital intensity is related to fixed-as-
sets usage and profit returns as a proportion of
fixed assets. Regression analyses are used to
assess how factor usage is affected by capital
intensity, and how factor compensation is af-
fected by productivity for the three agri-food
industries and the aggregate economy bench-
mark.

Understanding the nature of these trends
can ultimately inform the policy process on
whether to attract and support industries.
There has long been a debate on whether to
promote food manufacturing at various levels.
For example, at the national level, it has been
argued that the United States should focus
more on assisting the exports of value-added
consumer food products and less on assisting
exports of agricultural commodities, The basis
of the argument is that the value-added prod-
ucts create more jobs and income that are oth-
erwise sent overseas with the export of farm
commodities. It has been similarly argued that
some states should promote more value-added
food manufacturing to create jobs and increase
state income. Local and more rural commu-
nities have often looked to food manufacturing
as a regional development strategy. This study
seeks to show if capital investment has
changed productivity and whether productivity
improvements have transferred into wage in-
creases, relative to the economy over the long
term. The United States has a long history of
supporting farm commodity production and
export. A pertinent question addressed by this
study is, to what degree has capital investment
improved farm productivity and how has this
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transferred into improved factor income rela-
tive to the economy?

The next section of the paper gives back-
ground and related previous research. Then the
research model is presented along with the
data and variable construction, followed by a
Resuits section. The paper finishes with a
Summary and Conclusion sections.

Prior Research

Overall U.S. productivity growth after WWII
slowed after 1973 from approximately 2%% to
1%%. The reasons are not clear but this slow-
down represents a possible structural change
for factor income shares that is tested in this
study. There is also speculation that growth
may have picked up again in the 1990s be-
cause of benefits from technological innova-
tion (e.g., Economist, 2002c,d; Wessel). Al-
though this growth spurt is too recent to test
for long-term structural change, this study of-
fers a 50-year perspective on income shares to
assess the potential. Increasing productivity
and profits in the economic boom of the 1990s
sparked optimism about long-term higher
growth rates for profits. A National Bureau of
Economic Research study of BEA data
through 1996 concluded that GDP growth and
corporate profits as a share of GDP had risen,
but were within historical norms (Poterba).
While there has been a positive relation be-
tween productivity and profits since WWII,
there has been recent debate that this may
have faltered in the 1990s and that productiv-
ity improvements may instead have been cap-
tured more by wage increases (e.g., Fcono-
mist, 2002b; Mandel).

In the agri-food sector, food manufacturers
have long been scrutinized for their capacity
to appropriate extranormal profits by limiting
price competition through brand names or ol-
igopolistic market structure. Although food
manufacturing is a slow-growth industry, it
has also been credited with productivity im-
provements over the years (e.g., see Morris).
By contrast, farm income has steadily declined
as a share of agri-food sector income. Farm
labor compensation rates have also lagged for
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decades and new farm jobs today are filled
mostly by low-skill immigrants (Martin).

Industry competitive conditions and prof-
itability have been studied (e.g., Barkema,
Drabenstott, and Novack; Schmalensee), but
the link between industry productive activity
and distribution of income between capital and
labor has not been widely studied. Gustafson
found that a long-standing trend in the farm
sector has been the substitution of capital in-
puts for labor, and that capital productivity in-
creased from 1940 to 1984, but that further
capital substitution may not benefit agricultur-
al producers. Emerson showed that remarkable
transformation in agricultural labor markets
had taken place during 1955-1985, which re-
duced the number of farm workers. He as-
cribed this transformation to the combined
forces of technology, nonfarm labor policy,
and the rising value of human time. Monke,
Boehlje, and Pederson studied total farm re-
turns in comparison with other types of in-
vestments. They concluded that returns from
current income and capital gains for farm in-
vestment match or exceed that on many non-
farm investments (in contrast, this study ex-
amines real economic activity and not capital
gains). Another line of research utilized plant-
level data and found a positive relationship be-
tween wages and worker use of various new
technologies (Doms, Dunne, and Troske;
Dunne and Schmitz). However, Bartel and
Sicherman found that the positive correlation
between the wages and the technological
change is significantly weakened when con-
trolling for unobserved heterogeneity among
individual workers.

Over long periods income shares to labor
and capital have been somewhat stable in de-
veloped nation economies (Gollin). However,
the same is not true of individual industries as
markets reallocate rewards and resources to in-
dustries that evolve to create more economic
value. Through economic cycles, underlying
trends in technology and tastes and preferenc-
es drive change in how factors of production
are allocated across industries and share in-
come.
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Model

Economic theory leads us to expect that in-
creases in capital intensity would result in sub-
stitution that would reduce labor usage. In-
creases in labor productivity should result in
increased wages, and under stable competitive
market conditions, we might expect that in-
creases in labor productivity would result in
similarly proportional increases in labor com-
pensation. Regression analyses for the aggre-
gate economy and for each of the three agri-
food industries are used to assess whether
factor usage and return components of factor
income shares follow from capital intensity
and factor productivity, respectively.

To better analyze the fundamental long-
term trends, the model incorporates macroeco-
nomic business cycle variables to control for
alternating intervals of economic growth and
recession. The objective is to control for cy-
clical impacts to more clearly see fundamental
long-term trends. For example, labor compen-
sation share of GDP tends to temporarily rise
during recessions as downturns have propor-
tionately greater effect on residual profit
claims. The regression analyses use four mac-
roeconomic variables that have been estab-
lished as precursors of alternating intervals of
growth and recession [Macro].

The four regression equations here are:

H In[FTE/GDP], = o; + In[FA/FTE];, \B;
+ [Macrel,_5; + &,
(2) In[COMPIFTE], = «, + In[GDP/FTE],,_B,
+ [Macrol,_,5; + &,
(3) In[FA/GDP), = o, + In[FA/FTE],,_,B;
+ [Macrol, |8, + &,
(4) In[PROFITIFA], = a, + In[GDP/FA],,_B,
+ [Macrol,.\5; + &,
where Equations (1) and (3) respectively re-
gress the labor factor usage variable [FTE/
GDP] and fixed-asset usage variable [FA/
GDP] on their respective lagged capital

intensity variable [FA/FTE] to estimate how
factor usage relates to capital intensity; [Mac-
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ro] represents four macroeconomic state vari-
ables used to control for the effects of business
cycles in all equations; Equation (2) regresses
labor factor compensation [COMP/FTE] on a
lagged labor productivity [GDP/FTE] (to es-
timate the proportion of industry income per
employee passed on to employee compensa-
tion); and Equation (4) regresses fixed-asset
return [PROFIT/FA] on industry income re-
turn to fixed assets [GDP/FA] (to estimate the
proportion of industry income per dollar of
fixed assets passed on to profit returns). Dis-
cussion of the data and construction of the fac-
tor and macroeconomic variables follow.

BEA Factor Variables

Income and factor measures are constructed
from BEA National Income and Product Ac-
counts data on GDP and stocks of fixed assets
by industry. These measures are derived from
income tax returns and are not as aggressive
as generally accepted accounting principles; it
includes stock option expenses and adjust-
ments to capital consumption (depreciation),
and inventory costs (Economist 2002a; Poter-
ba). Construction of data for GDP and fixed
assets by industry are detailed in Herman, and
Lum, Moyer, and Yuskavage.

Factor shares of GDP for each industry, §,
and the whole economy are constructed for la-
bor compensation (COMP) and business prof-
its (PROFIT) for each year, t, as [COMP/
GDP],, and [PROFIT/GDP],,, respectively,
where: COMP = compensation of employees,
including (1) salaries accrual and (2) supple-
ments to wages and salaries (nonwage bene-
fits); and PROFIT = firm earnings before in-
terest and taxes, including corporate and
proprietor profits calculated as the sum of (1)
corporate profits and proprietors’ income be-
fore taxes, (2) corporate and noncorporate net
interest (interest is a share of the return to total
business capital investment, irrespective of
capital structure of debt and equity), (3) cor-
porate and proprietors’ inventory valuation ad-
justments (usually a negative adjustment to
negate income effects of inventory price infla-
tion), and (4) corporate and noncorporate cap-
ital consumption allowance (usually a positive
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adjustment to negate overstatement of tax-re-
ported accelerated depreciation expense)
(Evans et al.).

Each factor will command a larger share of
GDP if (1) more of the factor is used per dol-
lar of industry GDF, or {2) it earns a higher
rate of compensation or return. To assess this
breakdown, corresponding BEA factor mea-
sures for labor and fixed-asset investment are
(1) FTE = full-time equivalent number of em-
ployees and (2) FA = net stock of private
fixed assets (current cost), which includes
equipment and structures other than consumer
durable goods (Herman). Fixed assets exclude
short-term net working capital and thus un-
derstate total capital investment, so this study
focuses on fixed-asset investment as a proxy
for capital commitment,

Each factor’s income share can be ex-
pressed as the product of its rate of compen-
sation per unit factor and factor usage per dol-
lar of GDP: [COMP/GDP}, = [COMP/FTE],
X [FTE/GDP},, and [PROFIT/IGDP], =
[PROFITIFA), X [FA/GDP),, where FA rep-
resent beginning-of-year amounts to reflect
productive assets in place for the production
of that year’s income. COMP and GDP are
deflated with the BEA’'s GDP price deflator
(1996 = 100.00) in the labor variables,
[COMP/FTE} and [FTE/GDP], whereas cur-
rent cost amounts are used in the other vari-
ables with ratios of dollar amounts.

A practical difficulty with factor income
shares is that the definition of capital and labor
shares is somewhat arbitrary because propri-
etor income is an inseparable composite of re-
turns both to proprietor capital and proprietor
labor (Poterba). If proprietor income were
classified as labor compensation, then it would
overstate compensation and understate busi-
ness profits. In this research proprietors’ in-
come is included in profits and so overstates
profits and understates compensation by the
amount of returns to proprietor labor. There
are three reasons to include proprietor income
in profits rather than wages for this research.
First, although returns to the proprietor’s labor
can be considered analogous to a wage, the
risk profile of this compensation is more con-
sistent with that of business investment. The
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Table 1. Regression of Real per Capita GDP Growth on Predetermined Macroeconoimnic State

Variables

Dependent Predetermined Lagged Macroeconomic State

Variable Variables Parameter Estimates

Economic

Growth TERM DEF MKT GPR/cap "1 R?

GPR/cap 0.004 -0.018 0.087 0.039 0.029 0.35
(0.102) (0.043) (0.000) {0.795) 0.017)

Notes: p-values are in parentheses under corresponding parameter estimates. GDP is gross domestic product; TERM
is term premium; DEF is default risk premium; MXT is stock market portfolio; GPR/cap is per capita real GDP.

proprietor’s ‘““wage’ compensation depends
upon the proprietor’s risky fixed-asset invest-
ments and in principle is not “paid” until the
proprietor has satisfied other creditors and
claimants; thus, the “wage” component is a
risky residual return that depends on the suc-
cess of the proprietor’s business, analogous to
profits. Second, many farming industry firms
are proprietorships and so it is crucial to in-
clude them in this study of industry profits.
Third, including proprietor income as return to
capital is consistent with BEA private fixed-
asset measures that include proprietor capital
investments, and with employee measures
(FTE) that exclude proprietor labor.

Macreeconomic Business Cycle Control
Variables, [Macro]

TERM,_,, the term premium at the beginning
of the year ¢ (lagged value from ¢ — 1), is the
annual yield on long-term (10-year) U.S. gov-
ernment treasury bonds in excess of the U.S.
T-bill rate observed at the beginning of the
period . The term premium is the risk pre-
mium that compensates the investor for the
risk of shifts in interest rates, including the
impacts of inflation. TERM tends to be low
around business peaks and high around
troughs (Fama and French) (Federal Reserve
Board data).

DEF, |, the default risk premium, repre-
sents the annual yield on a low-grade corpo-
rate bond portfolio (Moody’s Baa bond grade)
less the yield on high-grade corporate bonds
with a lower default risk (Moody’s Aaa bond
grade) available at the beginning of period ¢
DEF tends to be high during business con-

tractions (Fama and French), and is a negative
predictor of economic growth (Chen) (Federal
Reserve Board data).

MKT,_,, stock market portfolio return, are
returns (dividend plus capital gain as a pro-
portion of beginning capital value) to the Stan-
dard and Poor’s 500 portfolio of common
stocks and is a positive predictor of economic
growth (Fama) (Standard and Poor’s data).

GPR/cap,_, represents the change in per ca-
pita real gross product from the previous year.
Lagged economic growth variables have his-
torically been weak predictors of economic ac-
tivity, but is included for possible other growth
effects on factor shares (BEA data).

Table 1 shows the results of regressing
growth in real per capita GDP (GPR/cap,) on
the four lagged macroeconomic predictor var-
iables. As has been established in the litera-
ture, TERM,_, and MKT,_, are significant pos-
itive predictors of economic growth, DEF,_, is
a significant negative predictor, and GPR/
cap,_, is an insignificant positive predictor
(TERM significance at 10% level here).

Factor Regression Results

Regressions are corrected for second-order au-
tocorrelation. Owing to the slowdown in eco-
nomic growth after 1973, the sample was split
into 1951-1973 and 1974-2001 intervals and
each equation tested for structural change.
Chow tests reject stationarity in favor of struc-
tural change for Equation (2) for the aggregate
economy and all three agribusiness industries,
and for Equation (4) for the farming industry.
The corresponding changes for these five re-
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gressions are addressed in the analyses that
follow,

Aggregate Economy

Regression results for the whole economy are
in Table 2. Results for Equation (1) show that
labor usage is largely explained by capital in-
tensity as a percent increase results in almost
0.9% lower labor usage. That is, greater cap-
ital investment largely explains lower labor
usage resulting from substitution of capital for
labor (or explains greater labor productivity as
the inverse of labor usage). In contrast, Equa-
tion (3) results show that capital intensity does
not so closely explain fixed-asset usage. Great-
er investment per employee does not lead to
significantly greater fixed-asset usage per dol-
lar of GDP in the economy.

Results for Equation (2) show that increas-
es in output per worker lead to proportionate
wage rate increases in the aggregate economy.
As GDP/FTE rises each percent it results in
slightly more than a full percent rise in
COMP/FTE (estimate slightly greater than
one: B = 1.057). However, Chow tests reject
stationarity over the whole 51-year period and
re-estimates show that the proportion of pro-
ductivity improvement passed on to wage ad-
vances has decreased slightly (B, = 1.15 over
1951-1973; B, = 0.96 over 1974-2001).
Overall, increases in the economy’s labor pro-
ductivity are largely being passed on propor-
tionately to labor as wage increases. Equation
(4) results show that a percentage increase in
GDP output per dollar of fixed-asset invest-
ment results in about a 0.6% increase in profit
per dollar of fixed-asset investment. This is
statistically significant but is not the full one-
to-one correspondence as with labor produc-
tivity and wages. This is partly because the
profit component of industry income is a noisy
residual return. A residual return is more sub-
ject to idiosyncratic variation and business cy-
cle influences than total industry GDP, and this
is reflected in macroeconomic state variable
coefficient estimates in Table 2: The term pre-
mium and stock market portfolio return are
significant positive predictors, and the default
premium is a significant negative predictor of
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profit rates, just as they are for economic
growth in Table 1.

These four dependent variables from Equa-
tions (1-4) and the factor shares (COMP!GDP
and PROFIT/GDP) for the aggregate economy
are charted in Figure 1 in natural log form so
that each factor usage rate and return rate sum
to the log of its income share. Also, constant
growth rates have linear graphical representa-
tion. Dollar amounts are scaled in millions di-
vided by the deflator (equal to 100 in 1996),
and FTESs are in thousands. Several observa-
tions emerge. Labor usage, FTE/GDP, has de-
clined steadily, reflecting increasing real labor
productivity (i.e., productivity is inverse,
GDP/FTE). Consistent with the slowdown of
post-WWII productivity growth, the slope of
FTE/GDP is a bit less steep after 1973 (this
Juncture marked by dashed lines in Figures 1—
4). In contrast to labor usage, fixed-asset us-
age, FA/GDP, does not have a clear trend. Un-
like labor usage, which is a ratio of physical
workers to dollars, FA/GDP is the ratio of two
dollar amounts that would not be expected to
decline indefinitely in a competitive economy.
Market competition would preclude the indef-
inite climb of both GDP incomes relative to
supporting fixed-asset investments, as the
price of fixed-asset capital goods would also
rise. Fixed-asset usage, FA/GDP, appears to
rise during recessions when GDP would fall
more than fixed investments (e.g., 1973-1974,
19801982, 1990-1991). Overall, though, FA/
GDP in 2001 (2.10, untransformed) was not
that different from 1951 (1.98).

The compensation rate or ““wage rate” for
labor, COMP/FTE, shows a steady increase
from $18,450 in 1951 to $43,010 in 2001 (de-
flated to 1996 dollars) that approximately mir-
rors labor usage, including shallower slope
and slower increase in wage rates after 1973,
the period of lower labor productivity growth,
These symmetric effects result in relatively
steady labor compensation as a share of GDP
(COMP/GDP).

Analogously, the rate of return to fixed as-
sets (PROFIT/FA) roughly mirrors fixed-asset
usage (FA/GDP), although it is necessarily
more volatile because profits are a residuval re-
turn after all input cost claims have been met.
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Figure 1. Aggregate Economy Labor and Capital Income Shares. Ln is natural log; GDP:
Gross Domestic Product; FA: Net Stock of Private Fixed Assets; FTE: Full Time Equivalent
Number of Employees; COMP: Compensation of Employees; PROFIT: Corporate and Propri-
etor Profits before Interest and Tax Dollar Amounts in Millions and Deflated by GDP Deflator
(= 100 in 1996); FTEs in Thousands
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Figure 2. Farm Labor and Capital Income Shares. Ln is natural log; GDP: Gross Domestic
Product; FA: Net Stock of Private Fixed Assets; FTE: Full Time Equivalent Number of Em-
ployees; COMP: Compensation of Employees; PROFIT: Corporate and Proprietor Profits before
Interest and Tax Dollar Amounts in Millions and Deflated by GDP Deflator (= 100 in 1996);
FTEs in Thousands
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Figure 3. Agricultural Services Labor and Captial Income Shares. Ln is natural log; GDP:
Gross Domestic Product; FA: Net Stock of Private Fixed Assets; FTE: Full Time Equivalent
Number of Employees; COMP: Compensation of Employees; PROFIT: Corporate and Propri-
etor Profits before Interest and Tax Dollar Amounts in Millions and Deflated by GDP Deflator
(= 100 in 1996}; FTEs in Thousands
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Figure 4. Food and Kindred Products Labor and Capital Income Shares. Ln is natural log;
GDP: Gross Domestic Product; FA: Net Stock of Private Fixed Assets; FTE: Full Time Equiv-
alent Number of Employees, COMP: Compensation of Employees; PROFIT: Corporate and
Proprietor Profits before Interest and Tax Dollar Amounts in Millions and Deflated by GDP
Deflator (= 100 in 1996); FTEs in Thousands
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Input costs are contracted and predictable,
whereas the residual ownership profit claim
depends more closely on uncertain outcomes.
The profit share of national income (PROFIT/
GDP) is consistently and significantly less
than the labor compensation share (e.g., 31%
and 58% in 2001, respectively).

Farming Industry

In the farming industry, increases in capital
intensity have reduced nonproprietor farm la-
bor usage proportionately half as much [B, =
—0.490, Equation (1), Table 3A]. This relation
is significant but less than the impact for the
aggregate economy, probably reflecting the in-
creasing difficulty for the farm industry to add
economic value to inputs (and perhaps dimin-
ishing marginal labor productivity gains in the
most capital-intensive industry). Labor pro-
ductivity increases that do result lead to only
about three-fourths proportionate wage in-
creases (Equation 2), also significant but less
than the fully proportionate increase for the
general economy shown in Table 2. Chow
tests reject Equation (2) stationarity in favor
of structural change. Regression results for
these two periods in Table 4 (panel B) show
that the GDP/FTE coefficient declined from a
significant estimate of eight-tenths in 1951—
1973 to an insignificant two-tenths in 1974—
2001. Thus, in the last 28 years through 2001,
farm labor productivity (GDP/FTE) improve-
ments are not passed on significantly as in-
creases in wages (COMP/FTE),

Increasing farm capital intensity has result-
ed in significantly higher fixed-asset usage [al-
most proportionately one-half greater, B, =
0.485; Equation (3)]. Unlike the aggregate
economy, this increasingly capital-intensive
industry has increasing fixed-asset invest-
ments supporting each dollar of GDP income.
Conversely, total industry income to fixed as-
sets (GDP/FA) is decreasing, and Equation (4)
tesults show that the decreases are three-
fourths passed on as reduced profit return to
fixed assets (PROFIT/FA) (significant B, =
0.776). The Chow test indicates structural
change and re-estimates for 1951-1973 and
1974-2001 that show that corresponding co-
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efficients on GDP/FA are both significantly
positive, but less in 1974-2001 (Table 4B).
Although labor compensation and profit shares
of farming industry income have been rela-
tively stable, wage rates and returns to fixed
assets have fallen behind the economy. Indus-
try strains have caused profits, wages, and in-
dustry income to not keep pace with increas-
ing investment.

Figure 2 shows factor usage, returns, and
income shares for the farming industry, anal-
ogous to Figure 1 for the aggregate economy.
The farm industry shows labor usage (FTE/
GDP) to have become more efficient up until
about 1973 when it leveled off. Fixed-asset
usage (FA/GDP) has a continual upward trend
resulting from rising capital intensity over the
whole sample interval, rising well above the
average for the economy. Farm profits have
not risen commensurately as return to fixed
asset investment (PROFIT/FA) has fallen
(while industry profits are noisier than for the
diversified general economy, the drop is ap-
parent in Figure 2). Wage rates (COMP/FTE)
have risen more slowly and remain well below
that of the general economy (e.g., $26,390
versus $43,010 for the whole economy in
2001 in 1996 dollars). Compensation repre-
sents a smaller share of GDP than profits in
the capital-intensive farm industry, distinct
from the general economy,

Agricultural Services Industry

Agricultural services are inputs to the farming
industry and have also been subject to the
strains of U.S. agriculture. Agricultural servic-
es is a labor-intensive industry and capital in-
tensity has not had a significant impact on la-
bor usage (Equation [1]; Table 3B). Labor
productivity, which has not had a long-term
improvement trend, has not had a significant
relation to wages over the whole interval, con-
trary to the general economy [Equation (2)].
Yet, as with farming, Chow test rejects sta-
tionarity of Equation (2) and re-estimates re-
veal that GDP/FTE has a significantly positive
effect on COMP/FTE in 1951-1973, but be-
comes insignificant in 1974-2001 (Table 4C).
Labor productivity decreases in 1974-2001
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while wage rates still hold relatively steady.
Total industry income to fixed assets (GDP/
FA) has also declined, but each percent de-
cline has resulted in an estimated 0.9% decline
in profit return to fixed assets (PROFIT/FA)
[Equation {4)]. In sum, decreased productivity
has affected agricultural services profits the
most, while wages have held steady and rel-
ative GDP factor shares are shifting from cap-
ital to labor (see Figure 3).

Figure 3 shows factor usage, returns, and
income shares for agricultural services. Labor
usage decreased until 1973 and then rose and
leveled off. Services are less capital intensive
and normally show less productivity growth
than manufacturing or extractive industries.
Wage rates rose until 1973, then leveled off
below wage levels for the economy (e.g.,
$24,540 versus $43,010 for the economy in
2001 in 1996 dollars). Fixed-asset usage rose
after 1973, and returns to fixed assets fell suf-
ficiently so that profits as a share of agricul-
tural services GDP decreased and fell below
the labor compensation share.

Food and Kindred Products Industry

Food and kindred products (food products) is
largely a consumer goods industry where
much income accrues to marketing-intensive,
brand-name product businesses. Increases in
capital intensity have resulted in significant
but only half-proportionate efficiency im-
provements in labor usage (B, = —0.524,
Equation [1]; Table 3C). Reductions in food
product labor usage have paralleled those in
the economy. Yet, food product industry cap-
ital intensity has increased more than in the
general economy and so has not resulted in
proportionately as much labor usage reduc-
tion.

From Equation (2), a percent increase in
labor productivity is estimated to result in only
about an 0.8% increase in the wage rate (Table
3C). This is statistically significant, but less
than the full proportionate one-to-one relation-
ship in the general economy from Table 2.
Further, Chow tests reject stationarity and re-
estimates reveal that the coefficient declined
from approximately nine-tenths in 1951-1973
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to four-tenths in 19742001 (Table 4D). Thus,
fewer labor productivity improvements were
being passed on as wage increases after 1973,
and fewer are passed on than in the genmeral
economy.

Capital intensity and resulting fixed-asset
usage are increasing in this industry, contrast-
ing the flat trend in the general economy. Even
though GDP/FA is declining, results from
Equation (4) show that it is insignificantly
negatively associated with returns to fixed as-
sets (PROFIT/FA), which have held up within
historic norms. Thus, even though each dollar
of fixed-asset investment is generating less
GDP income, the profit generated from each
dollar of fixed-asset investment is holding up,
unlike the decline in farming and agricultural
services. This represents a relatively more fa-
vorable position for capital with respect to la-
bor in the food and kindred products industry,
in addition to this industry being healthier on
the whole than farming or agricultural servic-
es.

Figure 4 shows factor usage, returns, and
income shares for the food and kindred prod-
ucts industry. It is a consumer nondurable
goods manufacturing industry that shows
more similarity to the general economy than
the farm and agricultural services industries.
Labor usage has fallen in a pattern very sim-
ilar to the economy. Wage rates have risen
similarly, but slowed a bit more after 1973 and
now lag the general economy (e.g., $39,559
versus $43,010 for the economy in 2001 in
1996 dollars). Labor compensation as a share
of industry income has declined. As shown in
Figure 4, the (log of) labor usage, In(FTE/
GDP), declines more than the rise in wages
In(COMP/FTE) so that there is a net decrease
in labor factor share In{(COMP/GDP) =
In(COMP{FTE) + In(FTE/GDP). Fixed-asset
usage has been below that of the general econ-
omy, but showed more increase in the post-
1973 period. Return to fixed assets also in-
creased as did the profit share of industry
GDP.

Summary Analysis and Conclusion

The U.S. economy shows a steady progression
of investing, substituting capital for labor and
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increasing labor productivity. The rate of im-
provement slowed after 1973 but continues.
Throughout the study period from 1951 to
2001, increases in labor productivity are pro-
portionately passed on to wage increases with
the rest accruing to government and miscel-
lany, and the residual to profits. This does not
address the degree of income equality or dif-
ferentials in human capital across FTEs, but
observes that, on average or in total, invest-
ment-induced increases in the productivity of
human capital have been proportionately
passed on to increased wage compensation of
human capital. Income per dollar of fixed-as-
set capital and returns to fixed assets and its
ultimate financial capital claimants vary with-
in historic horizontal bands depending on
business cycles and competitive conditions.
The GDP income shares to labor and capital
are relatively stable over time. The stable re-
lationships and norms in the aggregate U.S.
economy conceal shifts in factor usage and re-
wards in individual industries,

Farming is the most capital-intensive agri-
food industry, and has the most fixed assets
and least number of employees per dollar of
GDP among the agri-food industries (and ag-
gregate economy). Despite high productivity,
industry income is too low relative to the re-
quired investment, and so wage rates are low.
Labor productivity improvements leveled off
after 1973, and farm labor is relatively low-
skill so that farm wages are low with continu-
ing adverse trends. After 1973, income gen-
erated per dollar of investment (GDP/FA) has
steadily declined, and each percent decline has
been passed on as 0.75% decline in return to
fixed assets (PROFIT/FA)}. Farming is a rela-
tively heavily subsidized industry, but profits
keep declining relative to the necessary capital
investments. In sum, labor compensation and
profits have held relatively steady shares of
total farm GDF, but the rewards to the requi-
site human and financial capital continue a
long-term decline.

Agricultural services have not only grown
as a share of the agri-food sector, but have
grown as a share of national GDPF. Yet, al-
though it is a growth industry, it is a small
industry growing within a shrinking agricul-
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tural economy by substituting for functions
that used to be performed in the farming in-
dustry. As an intermediate input supplier to
the farming industry it is, like farming, pres-
sured by similar shrinking rewards. Sharply
contrasting with farming, though, agricultural
services is a labor-intensive industry. Labor
productivity improved and was significantly
related to wage increases in 1951-1973, but
after 1973 productivity actually declined and
became not significantly related to wages. This
labor-intensive industry must maintain requi-
site employees with skills that correspond to
agricultural technologies, and so maintain cer-
tain wage levels. Decreasing GDP per dollar
of fixed-asset investment is substantially
passed through to decreases in returns to fixed-
asset investment (PROFIT/FA). Overall, prof-
its are declining as a share of industry income
(PROFIT/GDP). This long-term trend bodes
poorly for future aggregate levels of invest-
ment in agricultural services that support
farming.

Food and kindred product investments
have improved labor productivity to an extent
comparable to the general economy through
1973, after which improvements lagged be-
hind. Also comparable to the general econo-
my, labor productivity improvements were
largely passed through to wage increases on a
proportionate basis through 1973, After 1973,
though, each percent of productivity improve-
ment passed through to only a 0.4% increase
in wages. After 1973 the industry generated
less GDP income per dollar of fixed assets, but
this deterioration did not pass through to prof-
its, which did not drop relative to fixed-asset
investments. Though the industry is healthy
and wages near the average for the economy,
there is a 3-decade adverse trend for wages
relative to profits. Declines in factor produc-
tivity rates have largely been absorbed by
wage rates, while the profit share of industry
GDP has increased.

These are unsustainable trends in agricul-
ture. In the capital-intensive farming industry,
GDP is declining relative to the supporting
fixed-asset investments. This decline is being
passed on to lower returns to fixed-asset in-
vestments while low labor wages improve
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only modestly. In the labor-intensive agricul-
tural services industry, labor productivity de-
clined after 1973 and is at early-1950s levels.
Wages stopped improving after 1973, and prof-
it returns to fixed assets have declined. Re-
wards to investment have fallen even more as
profits lost share of agricultural services GDF,
shifting to more labor. The agricultural econ-
omy crisis continues steadily with deteriora-
tion worsening since 1973. Aggregated results
mask many individual firms that prosper from
firm-specific advantages even in business en-
vironments with poor industry fundamentals.
Yet broad development strategies cannot de-
pend on this. The evidence in this study cor-
roborates views that rural development strat-
egies must look beyond farming to other
business investment.

One strategy that has been touted as an
economic growth and job creation vehicle has
been investment in value-added food manu-
facturing, which has a long history of produc-
tivity improvements and wage levels more
comparable to the general economy. Increases
in capital intensity significantly reduce labor
usage, and food and kindred products industry
employment growth is low (0.35% average
annual growth from 1991-2001). Productivity
improvements of 1% result in wage increases
of only 0.38% since 1974. This is lower than
subsuming nondurable goods manufacturing
(0.63%). One of the pressures on the food and
kindred industry is that industry income per
dollar of fixed-asset investment has fallen.
However, this pressure seems to fall more on
wages, as profits per dollar of fixed-asset in-
vestment have not fallen. In fact, the profit
share of industry income has risen over the
years. The effects of decline in labor produc-
tivity growth rates have largely been absorbed
by wage rates, while the profit share of indus-
try GDP has increased. Jobs in this industry
are of average pay level but are not benefiting
further from productivity improvements very
well. These trends are not encouraging for na-
tional strategy to boost value-added food man-
ufacturing to increase high-wage jobs. How-
ever, wage levels in this industry may be
attractive in agricultural production regions
with comparative advantage or less opportu-
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nity cost of labor. The profits in this industry
are holding up, which may make food manu-
facturing attractive to investors. The profit-
generating aspect of this industry may be at-
tractive to farmers to process their products
into value-added foods through cooperative
action and investment. Also, there can be op-
portunity for any firm with an innovation or
competitive advantage to be successful,
though this is aside from broad policy pre-
scription. Generally, though, the value-added
food product manufacturing industry is com-
petitive and mature with modest growth pros-
pects and trends that do not suggest a strong
case for policies that tip more investment into
food manufacturing.

[Received June 2003; Accepted June 2004.]
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