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The objective of the study is to analyze empirically the demand 

for hired farm labor and the elasticities of substitution of capital for 

labor in the U. S. ,  the Middle Atlantic region,  the Pacific region,  and 

in the states of California and Oregon. 

The data period 1941-1969 was analyzed for the U.S.,  the data 

period 1949-1969 was analyzed for the Middle Atlantic region and the 

Pacific region,  and the data period 1951-1970 was analyzed for Oregon. 

This latter period, represents the full available data history for Oregon. 

This study shows that the demand for hired farm labor with re- 

spect to the real wage is elastic in the short run in the Middle Atlantic 

region and in the state of Oregon.    The short run demand elasticity 

with respect to real wage for the U. S.   ranges from -0. 529 to -0. 663. 

This range is significant at the  1 percent level.     For Middle Atlantic 

and Pacific regions,  the wage elasticities are   -2. 140 and -1. 371, 



respectively.    Both are significant at the  1 percent level.    The short 

run wage elasticity for Oregon ranges from -1. 64 to -2. 58 which is 

significant at the 10 percent level.     A study of one sector of farming, 

the demand of seasonal hired farm labor in harvesting pears,   Jackson 

County,   Oregon,  finds that the short run elasticity with respect to wage 

rate for this sector is -1. 769 which is significant at the  10 percent 

level. 

This study also shows that the elasticity of substitution of capital 

for hired farm labor in Oregon is greater than the rate for the Nation, 

for the Middle Atlantic region,  and for California.    The elasticities 

of substitution of capital for hired farm labor for the Nation,  the 

Middle Atlantic region,  the Pacific region,   California and Oregon are 

1.449,   1.692,   0.595,   0.429,  and 1.938,   respectively.     They are all 

significant at the 5 percent level except for California which is signifi- 

cant at the  10 percent level. 

The result of this study will be useful for agricultural policy 

formulation.    The demand for hired farm labor with respect to the real 

wage is elastic for the Middle Atlantic region,   the Pacific region,   and 

Oregon in both the short and long runs.     In the long run it will be elas- 

tic at the National level.    This means that the number of hired farm 

workers declines proportionally more than the wage rate increases. 

With the knowledge of the readiness of capital for substituting for 

hired farm laborers,  any increase in real wage would increase the 



rate of substitution of capital for hired farm labor.    This in turn would 

result in a reduction of total income and number for hired farm work- 

ers.     Only those with special skills and high job security would benefit 

from such a policy. 
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I.    INTRODUCTION 

Statement of the Problem 

There has been a tremendous change in the resource structure 

and organization of agriculture in the United States in these last two 

decades.    Mechanization and new technology,  particularly in the har- 

vesting of fruits and vegetables,  are rapidly reducing the require- 

ment for hired farm workers,   especially seasonal farm workers. 

This means that the quantity of hired farm labor demanded is declin- 

ing.     T.   P.   Lianos['30] finds that the elasticity of substitution of 

capital for labor in U. S.  agriculture (1949-1968) appears to be greater 

than unity and that the productivity of capital has increased more than 

the productivity of labor.    Several national and regional studies show 

the demand for hired farm labor to be highly inelastic [40,   41].   Most 

recently,  Ram P.   Yadav's preliminary study indicates that the demand 

of hired farm labor in Oregon was elastic during the  1951-1970 period 

['48"|.   The present study attempts to quantify the elasticity of demand 

for hired farm labor for the Nation,   the Middle Atlantic region,   the 

Pacific region and Oregon for the period 1949-1969.    This study will 

try to disaggregate the demand of hired farm labor by looking at the 

seasonal demand of hired farm labor in harvesting pears in Jackson 

County,   Oregon.    The result will be used to check the analysis for 

the state of Oregon.     No work has been done about the relative share 



of hired farm labor in the U. S. ,  the Middle Atlantic region,   the Pa- 

cific region,   Oregon and California.    This study also attempts to find 

the elasticity of substitution of capital for hired farm labor for these 

areas mentioned above. 

There has been a significant decline in the number of hired farm 

labor in the last two decades.     For U.S. ,  in 1969,  there has been a 

decrease of 50 percent in the total hired farm labor from 1950 

(1950=100).    In the same period of time,   for the Middle Atlantic re- 

gion there has been a 69 percent decrease.     For the Pacific region, 

California and Oregon,  there have been decreases of 18,   24 and 41 

percent,   respectively.     These data are reported in Table  1.     Figure  1 

shows the indices of the employment of hired farm laborers for the 

U. Sr ,  Middle Atlantic region,   Pacific region,   California,  and Oregon 

(1950=100). 

During this period,  while the number of hired farm workers de- 

clined,  the composite wage per hour paid to hired farm workers in- 

creased  from  $0,561   to  $1.33  per  hour  for  U. S. ; from   $0. 622 to 

$1,350  per  hour   for  the   Middle  Atlantic   region;   from   $0,895  to 

$1,760  per  hour   for  the   Pacific   region;  from   $0,925  to  $1,590 

per  hour  for   Oregon;  and  from  $0,884 to  $1,780 per  hour  for 

California.      These data  are   reported  in  Table    2.     Figure 2 shows 

the trend of the composite wage per hour in these areas from 1950 to 



Table  1.     Indices of the employment of hired laborers,   U. S. 
Atlantic,  Pacific,   California,   Oregon.     1950=100. 

Middle 

Year       U. S.     .   Middle Atlantic        Pa.cific       California Oregon 

1950 100 100 100 100 100 
1951 96 94 99. 99 92 
1952 92 90 100 98 89 
1953 90 88 100 98 84 
1954 89 86 100 95 84 
1955 87 77 99 93 81 
1956 84 76 98 93 78 
1957 83 71 101 91 81 
1958 85 73 101 92 78 
1959 84 69 104 94 81 
1960 81 64 102 93 78 
1961 81 61 102 95 76 
1962 78 58 97 87 81 
1963 76 54 93 83 78 
1964 69 48 88 77 81 
1965 64 44 85 77 73 
1966 58 38 83 76 62 
1967 54 35 75 69 59 
1968 52 33 82 77 59 
1969 50 31 82 76 59 

Source: [481 
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Table 2.    Composite wage rate per hour U. S. ,  Middle Atlantic, 
Pacific,  California,   Oregon.     1950-1969. 

Year U.S. Middle Atlantic Pacific California Oregon 

1950 0. 561 0.622 0. 895 0.925 0. 884 

1951 0. 625 0.694 0.976 1. 024 0. 960 

1952 0.661 0.734 1. 029 1. 056 1. 016 

1953 0. 672 0.758 1. 048 1. 055 1. 039 

1954 0.661 0. 757 1. 042 1. 037 1. 032 

1955 0. 675 0. 770 1. 063 1. 060 1. 054 

1956 0. 705 0. 810 1. 107 1. 092 1. 100 

1957 0. 728 0. 841 1. 128 1. 116 1. 115 

1958 0.757 0. 859 1. 145 1. 128 1. 133 

1959 0. 798 0. 872 1. 170 1. 137 1. 165 

I960 0. 818 0. 890 1.208 1. 165 1. 210 

1961 0.834 0.900 1. 250 1. 190 1.250 

1962 0. 856 0. 920 1.270 1.220 1. 270 

1963 0.880 0.949 1. 300 1.250 1. 310 

1964 0.904 0.969 1. 330 1. 280 1. 330 

1965 0. 951 1. 020 0.390 1. 310 1.400 

1966 1. 030 1. 080 1.490 1.380 1. 520 

1967 1. 120 1. 150 1. 570 1.430 1. 590 

1968 1. 210 1. 260 1. 650 1. 500 1.670 

1969 1. 330 1. 350 1.760 1. 590 1. 780 

Source: [48] 
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1969.     The data of average hourly wages paid regular hired workers1 

and seasonal hired workers2 per farm,  by type and sales class of 

farm,   United States,   1966,  are reported in Table 3. 

The expenditure for hired farm labor decreased during the 

period 1950 to 1969 for the Nation,   for the Middle Atlantic region, 

and for Oregon; from $3, 354. 4 to $2, 502. 7 million dollars,   $293. 9 to 

$137. 4 million dollars,  and $65. 5 to $44. 6 million dollars,   respec- 

tively.    The Middle Atlantic region experienced a decline in the hired 

farm labor expenditure of more than 50 percent.    But for the Pacific 

region,  hired farm labor expenditure increased from $631. 4 in 1950 

to $736. 6 million dollars in 1969.    The hired farm labor expenditure 

is reported in constant dollars in Table 4.    Hired farm labor expendi- 

ture may vary because of types and sizes of the farm.     The average 

annual wage paid regular and seasonal hired workers per farm,  by 

type and sale class of farms in the United States,   1966,   is reported 

in Table 5.      Of all farm types,  vegetable,  fruit,  and nut farms had 

the highest total farm labor expenditure.     These enterprises are highly 

labor intensive but some are being mechanized.    As wage rate rises, 

mechanization of fruits,   nuts and vegetables is likely to continue at a 

Regular hired worker - a person hired to work on a farm at least 
one hour a day for at least 150 days a year. 

2 
Seasonal hired worker - a person hired to work on a farm for fewer 
thati   150 days a year. 



Table 3.   Hourly wages paid regular and seasonal hired farmworkers per farm,  by type and sales class of farm,  United States,   1966. 

All 

Sales class (value of farm products sold) 

$50- $5, 000- $10, 000- $20, 000- $40, 000- $100,000 
Type of farm farms $4, 999 $9, 999 $19,999 $39, 999 $99,999 and over 

    Dollars 

1.19 Cash grain 1.26 0.94 1.20 

per 

1.26 1.22 1.52 

Tobacco 0.97 0.86 0.89 0.99 1.00 0.98 1.2 5 

Cotton 0.93 0.63 0.95 1.03 0.97 1.03 0.99 

Other field crop 1.22 0.72 0.87 0.87 1.38 1.22 1.47 

Vegetable 1.46 1.20 1.07 1.37 1.02 1.19 1.54 

Fruit and nut 1.52 1.24 1.31 1.26 1.54 1.74 1.64 

Poultry 1.72 1.02 1.13 1.14 1.33 1.36 2.08 

Dairy 1.18 1.11 0.73 0.98 1.16 1.33 1.57 

Other livestock 1.72 1.10 1.40 1.36 1.29 1.39 3.02 

General 1.27 0.91 0.63 1.24 1.19 1.06 1.66 

b 
All types 1.33 0.94 1.10 1.11 1.21 1.27 1.91 

Does not include Alaska and Hawaii.   Wages include prerequisites. 
D 
Includes miscellaneous farms. 

Source:   U.  S. Department of Agriculture.    Hired Farm Labor.    Statistical Bulletin No. 462,  Economic    Research Service.    Feb.  1971,  p.  19 
00 



Table 4.    Hired farm labor expenditure3- (million constant dollars). 

Year       U. S. Middle Atlantic Pacific Oregon 

293. 9 
284. 9 
275. 3 
260. 9 
242. 4 
231. 6 
230. 4 
228. 0 
240. 5 
232. 0 
217. 3 
211. 5 
198. 6 
190. 1 
178. 7 
168. 5 
150. 7 
145. 5 
142. 2 

 137. 4  

Hired farm labor expenditure (million constant dollars) 
hired farm labor expenditure 

CPI (1957-59 = 100) 

Sources:   hired farm labor expenditure [45] 
CPI [47] 

1950 3354. 4 
1951 3227. 6 
1952 3088. 6 
1953 2935. 6 
1954 2773. 5 
1955 2802. 8 
1956 2788. 8 
1957 2789. 8 
1958 2822. 2 
1959 2839. 4 
I960 2835. 1 
1961 2857. 0 
1962 2809. 3 
1963 2802. 2 
1964 2694. 7 
1965 2592. 4 
1966 2554. 4 
1967 2474. 6 
1968 2514. 0 
1969 2502. 7 

631.4 65. 5 
625. 0 62. 9 
625. 6 62. 5 
620.6 59. 1 
598.2 57. 7 
608. 0 57. 6 
628. 1 56.4 
618.3 57. 1 
623. 6 54. 6 
657. 1 56. 0 
657. 5 54. 4 
672. 7 53. 3 
643. 5 57. 7 
660.3 56.7 
692. 2 58. 7 
691. 5 52.9 
721. 5 48. 8 
666. 0 45. 2 
733. 1 44. 5 
736.6 44. 6 



Table 5.   Average annual wages paid regular and seasonal hired workers per farm,  by type and sales class of farm,  United States,   1966 

Sales class (value of farm products sold) 

All $50- $5, 000-                 $10, 000- $20, 000- $40, 000- $100, 000 

Type of farm farms $4, 999 $9, 999                   $19, 999 $39, 999 $99, 999 and over 

Cash grain 1,073 135 187                          654 1,435 5,067 14,417 

Tobacco 623 149 414                      1,921 4,767 13,627 24, 636 

Cotton 1,412 270 1, 144                     2, 117 4,012 11,459 30, 769 

Other field crop 2,787 510 536                      1, 108 3,331 7,496 24, 192 

Vegetable 5,681 350 475                      1, 772 6,260 15, 898 46, 692 

Fruit and nut 3,934 367 1, 013                     2, 307 5,562 12,302 57,204 

Poultry 3,391 267 1,918                         460 1,058 2,652 24, 357 

Dairy 1,409 110 284                         836 1,792 6,098 25,406 

Other livestock 1,214 156 887                          771 1,357 3,056 21, 158 

General 1,934 278 555                      1, 228 2,206 6,331 39, 246 

b 
All types 1,398 186 556                         960 1,918 5, 171 26, 157 

Does not include Alaska and Hawaii.   Wages include prerequisites. 
b 
Includes miscellaneous farms. 
Source:  U.  S. Department of Agriculture, Hired Farm Labor.    Statistical Bulletin No. 462.    Economic Research Service.    Feb.  1971 P.   14 
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rapid pace. The average wage bill on cotton farms was low compared 

with fruit and nut farms, vegetable farms and other field crops. Har- 

vesting of cotton became highly mechanized during the 1960's (90 per- 

cent machine harvest in 19 66). 

Differences among regions and states in the importance of 

hired farm laborers as a factor of production are shown in Table 6. 

The share of net agriculture income expenditure going to hired farm 

labor is decreasing in every area under study.    In this period,  the 

importance of labor as a factor of production has declined more than 

50 percent in the Middle Atlantic region.    The Pacific region and 

state of California are now the areas in which hired farm labor re- 

ceives the largest share of farm income.     For the U.S.  as a whole 

the relative importance of hired farm labor as a factor of production 

has been declining. 

The aggregate demand for hired farm labor is determined by 

consumer demand for farm commodities.     Demand for farm commo- 

dities depends on consumer income,   taste,   commodity prices,  and the 

availability of substitutes.    The use of hired farm labor is thus a 

derived demand. 

Knowledge of structural parameters is useful in the analysis 

of agricultural policy.     Increased efforts have been made through 

governmental policy to improve the wages of farm workers because 

the hired farm labor wage rate is by far the lowest wage rate in the 
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Table 6.    Estimate of the relative share of hired farm labora,   1950- 
1969. 

Year U.S. MiddL e Atlantic Pacific Oregon California 

1950 0. 1091 0. 1557 - 0. 1967 0. 1677 0. 2107 
1951 0. 1036 0. 1485 0. 1854 0. 1514 0. 1966 
1952 0. 0973 0. 1372 0. 1801 0. 1557 0. 1921 
1953 0. 0934 0. 1275 0. 1769 0. 1488 0. 1916 
1954 0. 0868 0. 1221 0. 1695 0. 1448 0. 1808 
1955 0. 0851 0. 1135 0. 1601 0. 1374 0. 1704 
1956 0. 0838 0. 1080 0. 1551 0. 1296 0. 1661 
1957 0. 0850 0. 1136 0. 1608 0. 1368 0. 1718 
1958 0. 0826 0. 1183 0. 1663 0. 1287 0. 1768 
1959 0. 0801 0. 1151 0. 1554 0. 1286 0. 1648 
1960 0. 0794 0. 1059 0. 1550 0. 1307 0. 1653 
1961 0. 0782 0. 1047 0. 1581 0. 1244 0. 1689 
1962 0. 0735 0. 1045 0. 1390 0. 1261 0. 1463 
1963 0. 0716 0. 0947 0. 1417 0. 1225 0. 1498 
1964 0. 0714 0. 0883 0. 1446 0. 1332 0. 1509 
1965 0. 0648 0. 0835 0. 1450 0. 1150 0. 1575 
1966 0. 0633 0. 0754 0. 1492 0. 1006 0. 1668 
1967 0. 0586 0. 0668 0. 1310 0. 0897 0. 1490 
1968 0. 0604 0. 0699 0. 1407 0. 0974 0. 1570 
1969 0. 0586 0. 0659 0. 1450 0. 0904 0. 1640 

arelative share of hired farm labor 

- W. L/index of prices paid by farmers (1957-59 = 100) 
Y/index of prices received by farmers (1957-59 = 100 

where W. L = hired farm labor expenditure [45] 
Y = value of total agricultural output [ 45] 

Source:   U.S.D. A.  Statistical Reporting Service.    Agricultural 
Prices,    Various issues. 
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nation.     The comparison of wage rates in the various sectors is re- 

ported in Table 7. 

"The Fair Labor Standards Act was amended 
in 1966 and minimum-wage coverage was extended to 
a limited number of farm workers.    The amendment 
provided minimum wage protection for workers 
employed on farms which used more than 500 man- 
days of agricultural labor during one calendar quarter 
of the proceeding calendar year.    The law provided 
a three-phase annual increase in the wage rate paid 
to farm workers on covered farms.    The first phase 
of the amendment went into effect on February 1, 
1967,   setting the minimum rate of $1 per hour, 
followed by increases of 15 cents per hour on the 
same date in 1968 and 1969.    The Federal minimum 
wage for covered farm workers now (February 1, 
1969) stands at $1. 30 per hour. " [ 46,  p.   3] 

Nationally,   the rates were $1. 03 for 1966 and $1. 33 for 1969. 

With respect to hired farm labor,  knowledge of the structure 

of demand and supply elasticities will aid in determining whether 

these programs do in fact lead to increases in income,   or whether 

the change in the quantity of resources employed offsets any potential 

increases. 

Objectives 

1. To examine the most important factors affecting the demand for 

and supply of farm labor at the national level,  in the Middle 
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Table 7.    Comparison of the -wage rate dollars per hour in the various 
sectors,  U.S.   1950-1969. 

Hired 
farm3' Contract Manu- 

Year       labor   Mining    construction   facturinj 

Wholesale    Finance, 
and retail    insurance & 

trade        real estate 

1950 0. 561 1. 772 1. 863 440 1. 000 1. 340 
1951 0. 625 1. 930 2. 020 560 1. 180 1.450 
1952 0. 661 2. 010 2. 130 650 1.230 1. 510 
1953 0. 672 2. 140 2. 280 740 1. 300 1. 580 
1954 0. 661 2. 140 2.390 780 1. 350 1. 650 
1955 0. 675 2.200 2.450 860 1.400 1.700 
1956 0. 705 2.330 2. 570 950 1.470 1. 780 
1957 0. 728 2.460 2.710 2. 050 1. 540 1. 840 
1958 0. 757 2.470 2. 820 2. 110 1. 600 1. 890 
1959 0. 798 2. 560 2.930 2. 190 1.660 1.950 
I960 0. 818 2.610 3. 080 2. 260 1. 710 2. 020 
1961 0. 834 2.640 3. 200 2. 320 1.760 2. 090 
1962 0. 856 2. 700 3. 310 2. 390 1.830 2. 170 
1963 0. 880 2.750 3.410 2. 460 1. 890 2.250 
1964 0. 904 2.810 3. 550 2. 530 1.960 2. 300 
1965 0. 951 2.920 3.700 2. 610 2. 030 2. 390 
1966 1. 030 3. 050 3.890 2. 720 2. 130 2.470 
1967 1. 120 3. 190 4. 110 2. 830 2.240 2. 580 
1968 1. 210 3.350 4. 410 3. 010 2.400 2. 750 
1969 1. 330 3.600 4. 780 3. 190 2. 560 2.920 

:[48] 

Source: U.S.   President.    Manpower report of the President. 
Transmitted to the Congress April 1971.    p.   261. 
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Atlantic region,   in the Pacific region,  and in Oregon. 

2. To estimate the short run and long run elasticities of supply 

and the demand elasticities for farm labor with respect to the 

variables examined. 

3. To describe the behavior of the relative share of hired farm 

workers for the period of 1950-1969. 

4. To investigate the resource of change in the relative share of 

hired farm workers for the same period. 

5. To investigate the agricultural policies for improving the 

wages of farmworkers. 

Previous Studies of Hired Farm Labor and 
Relative Labor Shares 

Earl O.   Heady and Stanley S.   Johnson [241 have identified 

several important forces affecting farm labor:    (a) growth in the na- 

tional economy,  which has increased non-farm wage rates,   (b) a de- 

clining price of machinery relative to farm products and farm wage 

rates over much of the past three decades,   (c) a decline in farm in- 

come relative to non-farm income over the last two decades,   (d) a 

rapid increase in farm mechanization,  and (e) improved farm tech- 

nology,   greater knowledge and communication. 

Griliches [21] used a linear equation demand model of hired 

farm labor.    He assumed that the quantity of hired farm labor depended 
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on the   "real" price of hired labor (the wage paid divided by an index 

of prices received for all farm products),  and lagged hired farm em- 

ployment.    He found that the short run elasticity for the period of 1912- 

1956 at the mean, and 1956 levels were -0. 11 and -0. 32,   respectively; 

the long run wage elasticities at the mean and in 1956 were -0. 62 and 

-1.7,   respectively. 

Heady and Tweeteen[23] estimated the demand function for 

hired farm labor by means of a conventional least squares equation 

and by. a limited information simultaneous equation system.     They 

found that the short run wage elasticities taken at the mean of obser- 

vations for the  1929-57 period ranged from -0. 13 to -0. 26.     For the 

1940-57 period,  the short run wage elasticities at the mean ranged 

from -0. 25 to -0. 48.    These statistics suggest that the short run 

elasticity of labor demand with respect to farm wage rate has been 

increasing,  although it has remained considerably smaller than unity. 

The long run elasticities at the mean observation for the  1929-57 

period ranged from -0. 28 to -0. 37.     For the 1940-57 period they 

ranged from -0. 53 to -0. 60.    These results again suggest a higher 

level of response of labor demand relative to the farm wage rates, 

given time to adjust. 

G.   Edward Schuh ["40] studied the market for hired labor in 

U.S.  agriculture between 1929 and 1957.    He expressed the demand 

equation for hired farm labor as a function of:    (1) real wage rates of 
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hired farm labor,   (Z) an index of the prices of agricultural products, 

(3) an index of the prices of other inputs,  and (4) a measure of tech- 

nology.    He expressed the supply equation as a function of:    (1) real 

wages of hired farm labor,   (2) a measure of the income earned in 

nonagricultural employment,   (3) the amount of unemployment in the 

economy,  and (4) the size of the civilian labor force.    He used lagged 

hired farm labor in the demand and supply equations for calculating 

long run elasticities.    He also introduced a time trend variable into 

both equations.    He found that all parameter estimates in the supply 

equation were significant at the  1 percent level,  the coefficients in the 

demand equation were all significant at 5 percent except for time 

trend and technology.    The short run wage elasticity at the mean was 

-0. 1Z and at the  1957 level was -0. 23,  the long run elasticities were 

-0. 40 and -0. 77,   respectively.    The short run supply elasticities with 

respect to agricultural wage were 0. Z5 at the mean and 0. 48 at the 

1957 level.     The long run wage elasticities were 0. 78 at the mean and 

1. 50 at the 1957- level. 

G.   Edward Schuh and John R.   Leeds [411 in a regional study of 

the demand for hired agricultural labor between 1929 and 1955 found 

that the short run and long run elasticities for the Middle Atlantic were 

-0. 151 and -0. 955; for the Pacific region,  the short and long run wage 

elasticities were -0.227 and -0.970,   respectively. 
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Edward W.  Tyrchniewicz and G.   Edward Schuh [ 44] in a re- 

gional study for the supply of hired farm labor in the period 1929-1957 

found that the short run and long run wage elasticities for the Middle 

Atlantic region (significant at the 5 percent level) were 0. 85 and 2; 125, 

respectively.     For the Pacific region,   the short run and long run wage 

elasticities (not significant at 5 percent) were 0. 551 and 0. 950,   re- 

spectively. 

Joseph D.   Coffey studied the national labor relations legisla- 

tion and its possible impact on American agriculture.     Derived demand 

theory indicates that the elasticity of employment with respect to the 

wage rate depends upon the elasticity of substitution of capital for 

labor,   the elasticity of demand for agricultural output,   the elasticity 

of supply of capital,  and the relative share of labor.     From his rough 

calculation,  the elasticity of employment with respect to the wage rate 

was about -0.2 in the short run of 1 to 2 years and about -1. 0 to -2. 0 

for a period of 5 to 10 years ffc,  p.   1067] . 

Martin H.   Yeh's study of the labor market with particular 

reference to Canadian agriculture,  between 1946 and 1962,   found that 

the most important variables for the demand function were:   the wage 

rate as an indicator of the labor price,  the parity ratio as a yardstick 

of a relative profitability of farming,   the quantity of farm machinery 

as a main substitute for labor,  and a time trend variable reflecting 

technological improvement.    He treated the supply of labor to 
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agriculture as a function of:   the farm wage rate,  the adjusted non- 

farm wage rate as a measure of the effect of varying rates of unem- 

ployment in the regional economy on the rate of migration from agri- 

culture,  and the time trend representing improved technology.     In 

addition,  a lagged dependent variable was included in both short run 

supply and demand functions for total farm workers.    He found that 

the wage elasticity of demand for farm labor ranged from 0. 11 to 

-1. 26 and -was not significant except in the  Quebec region which was 

-0. 88;  the long run elasticity of demand with respect to the farm wage 

rate ranged from 0. 70 to -2. 49.    The elasticity of supply of farm 

labor with respect to the farm wage rate was nonsignificant and in- 

elastic except in the B. C.   region which was  1. 59,  and significant at 

the 5 percent level.   He concluded that the greater responsiveness of 

the supply of farm labor in B. C.   could be explained by the fact that 

it is the region where hired labor constituted the highest percentage 

(35 percent) of the total farm labor among the five regions [50] . 

Most recently Ram P.   Yadav [49] studied the demand for selec- 

ted agricultural inputs in Oregon.    He expressed the demand for hired 

farm labor in Oregon as a function of:    (a) the index of composite farm 

wage rates in Oregon deflated by the U.S.   consumer price index (W^), 

(b) the index of prices received for all farm products in Oregon defla- 

ted by the index prices paid for all commodities used in production in 

the U.S.   (R^),   (c) index of U.S.   farm machinery prices deflated by 
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U.S.   consumer price index (Mj.),   (d) unemployment rate (E^),  and 

(e) total productive assets (A^.).    He also used lagged hired employ- 

ment and a time trend variable in both the demand and supply equa- 

tions.    His demand and supply model is given by: 

D = DHt = a0 + b0^t + CRt + d0T + e^H^.j) + Uj 

S = SHt = al + biWt + fEt + ght + djT + ejSH^.^ + u2 

where DHt = SH^ = the amount of hired labor in the current year 

T = time trend 

^^(t-1) = SH/t_i\ = the amount of hired labor lagged one year 

Lt = total labor force in Oregon 

In the single equation models,   for the period 1951-70,   he found 

that the short run wage elasticities at the mean ranged from -1.2 to 

-1.5 and the long run wage elasticities of demand varied from -2. 5 

to -3. 5.     In the simultaneous equation models,   he found the short run 

wage elasticities ranged from -1. 5 to -2. 6 and the long run wage elas- 

ticities of demand varied from -3. 0 to -5. 0. 

The relative share of labor in U. S.   manufacturing has been 

relatively constant before World War II.     Keynes found that the relative 

share of manual labor in the national income of U. S. A.  between the 

year  1919-1934 was remarkably stable.    He called the result "a bit of 

a miracle" [27,  p.   49],   Solow [42 ] , Kravis [29], Ferguson and 

Moroney [16] have shown that for the postwar period the relative share 

of labor in U. S.  manufacturing has increased. 
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Johnson studied the allocation of agricultural income finding 

that for United States agriculture as a whole during 1910-14 to 

1945-46; labor's share of total net agricultural income rose fairly 

steadily (from 58 to 65 percent).    As a share of gross agricultural in- 

come,  it remained fairly stable at about 40 to 44 percent between 

1910-44 and 1935-39,  but rose to nearly 50 percent by 1945-46[ 26] • 

Ruttan and Stout ('391 indicated that the trends in factor shares 

in their study generally agreed with the results reported by Johnson 

between 1910-14 and 1945-46 for United States agriculture as a whole. 

Since  1946 they found that labor's share has declined fairly steadily 

and is now below the level of the late  1920's.    They estimated the 

share of net income allocated to labor on the basis of usage rates paid 

to hired labor and total hours worked.    This share has tended to de- 

cline rather sharply, both at the national level and in each of the five 

major regions as reported in Table 8. 

Table 8.     Labor factor share estimates by regions for selected years, 
net income basis. 

1925-1928 1938-1940 1954-1957 
U.S. 57. 2 49. 8 43.9 
Northeast 60.6 53. 7 49. 3 
North Central 50. 0 54. 2 42. 6 
South 63. 5 49. 7 45. 7 
Mountain 51. 8 51. 8 40. 6 
Pacific 66. 7 68. 2 42. 3 

Source:   [39,  p.   63] 
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In the period after World War II,  Mac Eachern and Rutton 

[31] showed that as the labor share in the national economy rose to 

approximately 80 percent (wage-rate basis) of NNP,  the labor share 

in agriculture continued its decline to around 40 percent (wage-rate 

basis) of net agricultural output.     They gave the following reasons for 

this pattern: 

1. the impact of economic growth on factor proportions in the 

market sector of the economy 

2. the impact of technological change on factor marginal produc- 

tivities 

3. the impact of changes in economic organization (structure) on 

factor returns. 

Most recently Theodore P.   Lianos [30]  studied the relative 

share of labor in United States agriculture,   1949-1968.    He develops 

three estimates of the relative share of labor:    one based on gross 

output; one based on value added and a third one using current rather 

than deflated data.    He found that all three measures show that the 

share of income allocated to labor has been declining.    In the postwar 

period he found that the relative share of labor in U. S.  agriculture has 

decreased approximately 50 percent from 42. 71 in 1949 to 19. 99 per- 

cent in 1968.    His estimates show that:    (1) according to Hicks' defini- 

tion of neutrality of technological progress,  American agriculture is 

characterized by capital-using technological progress; (2) the elasticity 
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of substitution is greater than unity; in fact,  it is  1. 524; and (3) pro- 

ductivity of capital in agriculture increases faster than productivity of 

labor. 



24 

II.    MARKET STRUCTURE SPECIFICATION FOR 
HIRED FARM LABOR 

In this chapter the economic concepts of demand and supply are 

described,    A structural model for hired farm labor is specified and 

statistical estimates of long run elasticities of demand and supply are 

developed.    Estimation and identification problems are discussed.     In 

the following chapters these models will be analyzed and evaluated. 

Demand Relation 

Individual quantity demanded will vary inversely with its own 

price [14,  p.   38-40;  18,  p.   12-16]; it also varies with the prices of 

substitutes and complements,  and disposable income of the same 

time period ['25,  p.   6-41].    The real farm wage rate is also one of the 

determinants of demand. 

Real farm price,   or the index of prices received by the farm- 

ers deflated by the index of prices paid by the farmers,   is one of the 

factors that will affect the quantity of labor demanded.     "When the real 

farm price increases,  the quantity of labor will also increase.     Be- 

cause marginal revenue is greater than marginal cost,  the farmer 

will produce more and use more labor until marginal cost is equal to 

marginal revenue [3,  p.   213']. 

Technology is also one of the factors that will affect the quan- 

tity demanded of labor.    Ruttan and Stout point out that technological 
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change can be defined as a change in the parameters of a production 

function resulting directly from the use of new knowledge [43,  p.   196] . 

When technology is capital using,   farmers will substitute machine 

labor for hired farm laborers. 

Summarizing,  it would be reasonable to formulate a demand 

equation for hired farm labor in the following general form: 

Ylt = f(Y2t'   X3t'   X4t> + et 

where   t = time period 

Y^ = number of hired farm laborers 

Y2t = real farrn wage rate 

Xot = real farm price 

X^t = index of technology 

ej. = error term 

Supply Relation 

The quantity of hired farm labor supplied is a function of its 

wage,  alternative income opportunities and the size of civilian labor 

force [441 . 

Wage is the price of the labor which hired farm laborers re- 

ceive for providing their labor.    People will supply more labor to 

agriculture as the wage rate increases. 

As alternative income opportunities,   or the measure of the 

income earned in nonagricultural employment    increases,  and as there 
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are more jobs available in the nonfarm sector,  the quantity supplied 

to agriculture will decrease. 

When the size of the civilian labor force increases,   the quantity 

of labor supplied to the farm sector will increase.    If there are no 

jobs available in the non-farm sector,  people will supply more labor 

to agriculture even if the wage rate is low.    This is also true when 

the percent of unemployment increases. 

The proceeding concepts may be generalized into a supply 

equation for hired farm labor: 

Ylt = § (Y2t.   X5t,   X6t,   X7t) + ut 

where    Y-.^ = number of hired farm laborers 

Y2t = real farm wage 

Xct = size of civilian labor force 

X^t = alternative income 

Xy.  = percent unemployment 

Uf- = error term 

Statistical Estimation of Long Run Elasticities of 
Demand and Supply 

Nerlover34i demonstrates that statistical estimation of long 

run elasticities of demand or supply is possible and,   indeed,  logically 

prior to estimation of short run elasticities. 
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The method employed in this study can be summarized as 

follows [ 37,  p.   863-864] : 

Consider first a long run demand function such as 

5t = ao + boPt + CoYt (1) 

where Q^. = long run equilibrium quantity demanded or 
its logarithm 

P.  = current price or its logarithm 
Yt = current income or its logarithm 

The long run equilibrium quantity demanded Q^. is not 
observable,   so equation (1) cannot be estimated directly. 

Suppose the relation between the observed quantity 
and the equilibrium quantity demanded at time t,  Q^, 
and Qj.,   respectively,  to be given by the following differ- 
ence equation 

Qt-Qt-i =v[Qt-Qt-i] (2) 

where y  is called the elasticity or coefficient of adjust- 
ment according to whether CL and Qt are expressed in 
logarithms or not. 

Substituting equation (1) into equation (Z) 

Qt = a0Y  +b0YPt + CYYt + (l-Y)Qt_1 + ut (3) 

where u^. is a randomly distributed residual term 
added to show that the relation need not hold 
exactly.     Long run elasticities may now be derived. 
The elasticity or coefficient of adjustment y , 
determines the relation between the short run 
elasticity and the long run elasticity.     It can be 
obtained by subtracting the statistically determined 
coefficient of Q^_j in (3) from one.    By dividing the 
coefficients of price and income by the estimate of Y 

one obtains the price and income elasticities of 
the long run demand function. 
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The method for deriving statistical estimates of long run supply 

elasticities is similar to the method described in the proceeding 

paragraph. 

A Structural Model for the Hired Farm Labor 

To avoid confusion,  a structure defines as completely as pos- 

sible the functional or stochastic relationship between the exogenous 

variables and the endogenous variables.    A model can therefore be 

regarded as a set of structures [ 32,  p.   63-64] . 

A Simultaneous Equation Model 

By combining the various market relations previously specified, 

the structural model for hired farm labor is presented in a system of 

linear equations.    There are dynamic models which are based on dis- 

tributed lag considerations and permit the estimation of both short run 

and long run elasticities.    There are also static models which estimate 

only the short run elasticities.    The static models omit the lagged 

dependent variables. 

A trend variable was introduced into both demand and supply 

equations for hired farm labor as a partial guard against specification 
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bias in the coefficient of the lagged variable.    Introducing the trend 

variable should pick up the effects of those omitted variables that are 

correlated with time and eliminate at least part of the specification 

bias.     This was pointed out by Brandow [4],  Halvorson[22]',  and Gri- 

liches [20],  and recognized by Nerlove [35].. 

Dynamic Model:   Demand Equation 

Ylt = a2 + b2Y2t + c2Xlt + d2X2t + g1X3t + h^ + u2 

Supply' Relation 

Ylt = a!  + bjY^ + CiXjt + d1XZt + ejXst + f^^ + uj 

Static Model:   Demand Relation 

Ylt = a3 + b3Yzt + c3Xlt + gzX3t + h2X4t + U3 

Supply Relation 

Ylt = a4 + b4Y2t + C4Xit + e2X5t + f2X6t + u4 

Single Equation:Demand Relation 

Ylt = a5 + b5Y2t + c5Xit + d3X2t + g3X3t + l^X^ + u5 

where Y■,   = number of hired farm laborers 3 

Y? = index of composite wage rates    in agriculture,   deflated by 

the consumer price index 

Xj  = time trend variable 

X2 = Yj lagged one year 

Persons employed during the last full calendar week ending at least 
one day before the end of the month.    Sources:   U.S.D. A. ,  Statistical 
Reporting Service,   Farm Labor,   Washington.     Various issues.     Ore- 
gon Economic Statistics  1971.   Bureau of Business and Economic Re- 
search,   University of Oregon,  Eugene. 

4[47] 5Ibid. 



30 

Xo  = real farm prices; index of prices received by farmers, 

all products    deflated by index of prices paid in production 

7 by the farmers. 

Q 

X^ = index of technology    (output per unit of input) 

Xc = size of civilian labor force 

X/   = "corrected" non-farm income deflated by the consumer 

price index 

Ui ,  Up,  n-i,  UA,  UC are randomly distributed residual terms 

with normal distributions and zero expected values. 

In the models specified above Yj,   Y^ are considered to be en- 

dogenous variables determined simultaneously in the relevant time 

period (t). 

The signs of the coefficients are expected to be:   b2,  bo,  bc>0, 

d's > 0,  g's > 0, bj, b4 <0,  e's > 0,  f's  <0.     It is not possible to put a 

priori constraints on coefficients of time trend and index of tech- 

nology [40] . 

Finally,   lagged values of the endogenous variables and the exo- 

genous variables are grouped together as the "predetermined vari- 

ables" xlf x2, X3, x4, X5J X6. 

6Ibid. 
7Ibid. 

8Ibid. 
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Estimation in Simultaneous Equation Models 

The following assumptions about the error terms were made 

concerning the simultaneous models developed in the study. 

1. et for every t has zero expected value 

E(e) = 0 

2. The variance of et is constant over time. 

tr     = constant 
e 

3. The error terms of different time periods are independent. 

4. The error term is normally distributed. 

5. The error is not correlated with any of the explanatory vari- 

ables. 

6. e   is random. 

There are three alternative methods of fitting simultaneous equations 

[17,  p.   64]. 

1. The recursive approach 

2. The method of instrumental variables 

3. A method proposed by H.   Theil. 

Because of simplicity and generality,  it was decided to use the 

method proposed by H.   Theil for estimating the structural market re- 

lations for hired farm labor. 

The discussion of Theil's method given here is adapted from 

Klein [28,  p.   66]. 
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In obtaining the coefficients in an individual equation 
that contains more than one endogenous variable,  we first 
write the equation with one endogenous variable expressed 
as a function of the other variables in the equation.     We 
then take each of the predetermined variables in the sys- 
tem in turn and perform computations similar to those 
used in the method of instrumental variables.     If the 
initial equation is overidentificated,  this process yields 
more equations than there are coefficients to be estimated. 
To make use of all of the information available,   Theil runs 
a least squares relationship between the variable on the 
left of the equality sign in each of these equations and the 
several variables on the right of the equility sign.    This 
procedure gives estimates of the coefficients on the cor- 
responding variables to the right of the equality sign in 
the initial equation.    These estimates have statistical 
properties that are equivalent to those of coefficients 
estimated by the single-equation limited information 
method. 

Klein [28,  p.   149] proved that,   "Theil's method of two-rounds 

estimation is the same thing as the method of instrumental variables, 

using a particular linear combination of instrumental variables and 

9 
leaving no room for arbitrary selection". 

In this study,  for the dynamic model,   first write the equation 

with one endogenous variable which is Y2 (index of composite wage 

rate in agriculture) expresses as a function of all predetermined vari- 

ables in the equations. 

Y2t = a6 + c6Xlt + d4X2t + M^t + JlX4t + klX5t + llx6t + "6 

Then use the predicted value of Y2^in the demand and supply 

equations previously specified. 

Q 
This point was proved independently by Basmann [2] . 
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S:    Ylt = a! + b^^ + cjX^ + d^ + e1X5t + fjX^ + uj 

D:    Ylt = a2 + b2Y2t + c2Xlt + d2X2t + g1X3t + hjX^ + u2 

For the static model,  the predicted index of the composite wage 

rate can be expressed as: 

Y2t = a7 + c7Xlt + i2X3t + J2X4t + k2X5t + ^^t + u7 

Then use the predicted value of Y-,.  in the demand and supply 

equations previously specified. 

D:    Ylt = a3 + b3Y2
C
t + C3Xlt + g2X3t + h2X4t + U3 

S:    Ylt = a4 + b4Y*t + c4Xlt + e2X5t + £2X6t + u4 

Identification in Simultaneous Equation Models 

An economic model has three aspects:   its economic content, 

its mathematical structure,  and its statistical properties.     The logical 

consistency and completeness of the model are determined by its 

mathematics.    The statistical aspects are concerned with the esti- 

mation of the model's parameters.    How successful this estimation 

will be depended upon the empirical data and the forms of the model. 

If the model is not a proper statistical form,   it may turn out that the 

parameters cannot be uniquely estimated,   even though adequate data 

are available.    In the language of econometrics,  the model may not be 

identified. 

The order condition for identifiability states that [5,  p.   3201: 
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To be identified,  an equation in a model of G linear 
equations must exclude at least G-l  of the variable that 
appear in the model. 

This can be written as [5,  p.   298-343]: 

(G-H) + (K-J)    = G-l (1) 

where G = number of equations 

H = number of endogenous variables in the equation 

K = number of exogenous or predetermined variables 

J = number of exogenous variables in the equation 

If the order condition is just satisfied for an equation, 
that is,  if the equation excludes just G-l variables,  that 
equation is said to be just identified.    If the equation ex- 
cludes more than G-l variables,  that equation is said to 
be over identified. 

Rearranging equation (1),  G can be cancelled out 

> 
K-J = H-l (2) 

In other words,  the order condition says that the 
number of predetermined variables in the model but not 
in the equation in question should be at least as great as 
the number of jointly dependent variables in the equation 
less one,   regardless of how many equations the model 
has together. 

In the dynamic model of the hired farm labor sector,  the size of 

civilian labor force and corrected non-farm income variables are ex- 

cluded from the demand equation; the index of real farm prices and 

index of technology variables are excluded from the supply equation. 
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Both demand and supply equations are overidentified. In the static 

model of hired farm labor,  both demand and supply equations are also 

overidentified. 

Summary 

This chapter has developed the concepts of demand and supply 

relations for the hired farm labor sector.    Estimation and identifica- 

tion in the simultaneous equation model were discussed.    There are 

four equations which will be analyzed and estimated for the nation,   the 

Middle Atlantic region,  the Pacific region,  and Oregon.    In addition, 

a single equation demand model will be estimated and evaluated for 

the nation only. 

From equation (2)   K-J = H-l 
where K = 6,  J = 4,  H = 2 

6-4 >2-l 
2>1 
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III.    STATISTICAL RESULTS AND STRUCTURAL ELASTICITIES 

In Chapter II,  the structural models for the hired farm labor 

sector were specified.     These models will be estimated and evaluated 

in this chapter.    Some data problems will be discussed.     For the na- 

tional level,  the time period 1941-1969 will be used in the simultan- 

eous equations; the time periods 1930-1958,   1931-1959 , 

1941-1969 will be used in the single equation.     For the Middle Atlantic 

and Pacific regions,  the time period 1949-1969 will be used in the 

simultaneous model.     For Oregon,  the time period 1951-1970 will be 

used.    Elasticities will be computed for the national level,  the Middle 

Atlantic region,  the Pacific region,  and Oregon.     In the following 

chapter,  the relative share of hired farm labor in the U. S. ,   the 

Middle Atlantic region,  the Pacific region,   California and Oregon will 

be described and investigated. 

Some Data Problems 

Some problems of measuring employment and income oppor- 

tunities have been discussed by Schuh['40],    But additional problems 

arise in this study. 

National Corrected Non-Farm Income 

Schuh pointed out that to take account of unemployment,  the 

measure of national non-farm income was "corrected" by multiplying 
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the average non-farm income       by the percent of the labor force em- 

1 -> 
ployed      [39] .   This is the measure used in the models for national 

level.  Middle Atlantic region,   Pacific region and Oregon. 

Civilian Labor Force 

There is no available data for the series of the civilian labor 

force for Middle Atlantic and Pacific regions.    To construct the size 

of civilian labor force for these two regions,   it was assumed that 

1 o 
civilian labor force = (nonagricultural employees     ) + (total workers 

on farm   ^ + (nonagricultural employees + total workers on farm) 

(% unemployment for nation     ). 

11 3 Average non-farm income = nonagricultural income 
nonagricultural industries employed0 

Sources:      Survey of Current Business.    Various issues 

U. S,   Bureau of Labor Statistics.    Employment and 
Earning,    vol.   17.    April 1971.    p.   21 

12 percent labor force employed = total civilian labor force 
, employed x 100 

total labor force 
13 Ui S.   President.    Manpower Report of the President,    transmitted 

to the Congress April 1971.    p.   266-267. 
14[48] 
15 U.S.   Bureau of Labor Statistics.    Employment and Earnings. 

V.   17.   No.   10 April 1971.   p.   21. 
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Farm Prices Received and Prices Paid by Farmers 

There is no regional measure of prices received and prices paid 

by farmers.     For Oregon there is no available data for prices paid by 

farmers.    So national data were selected as the representative of 

these regions and Oregon. 

Technology 

Output per unit of input was used as an index of technology [39]■. 

This index represents the national level.    But it was also used in the 

Middle Atlantic region,  the Pacific region and Oregon.     The impact of 

technology is different from region to region and state to state.    It also 

depends on type and size of the farms.    This is a limitation of this 

estimate that the reader should be aware of. 

Data pertinent to the demand and supply analysis for hired farm 

labor in the U. S. , the Middle Atlantic region, the Pacific region, and 

Oregon are reported in Appendix A as Tables 1, 2, 3, and 4, respec- 

tively. 
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Statistical Results 

United States of America (National Level) 

Experiments with two basic statistical models are reported in 

Table 10.  The dynamic model,  based on the distributed lag considera- 

tions,  permits the estimation of both long run and short run elastici- 

ties.    There are two demand equations in this dynamic model,   D and 

D'.     In D1 the time trend variable is dropped because time is highly 

correlated with lagged employment,   index of technology and real farm 

wage.    Simple correlation coefficients are reported in Table   9.      The 

static model estimates only one elasticity.     In both the static and 

dynamic models,   only the demand equations give economically mean- 

ingful results.    The supply equations do not give economically mean- 

ingful results because the signs of the predicted real farm wage and 

civilian labor forces coefficients are not consistent with a priori ex- 

pectations. 

Table 9.    Simple correlation coefficients.     U.S.   (1941-1969) 
time farm real farm no. hired 

trend wage lagged technology prices farm laborers 

time trend 1.000 0.894 -0.942 0.965 -0. 789 -0.940 
farm wage 1.000 -0.953 0.819 -0.458 -0.956 
lagged 1.000 -0. 880 0.613 0.982 
technology 
real farm prices 

1.000 -0. 804 
1.000 

-0. 879 
0.632 

no. hired farm laborers 1.000 



Table 10.    Simultaneous equation model of the structural relationships for the United States (1941-1969). 

Regression coefficients 

Predicted real Civilian Corrected 
Model and Constant farm wage Time Yi lagged labor Real farm non-farm Index of 

R2 equation ao rate trend one year force prices income technology 

Dynamic Model 
D 1273.88 -13. 187 11.365 0.486 8.050 -0.195 0.975 

(-2.589)** (0.900) (2.379)* (2. 196)* (-0.039) 

D' 1168.69 -10.525 
(-2.549)** 

0.485 
(2.384)* 

5.656 
(2.252)* 

2.676 
(0.695) 

0.974 

S 3539.21 - 3.280a 19.451 0.319 -0. 008a -31.172 0.986 
(-1.029) (1.950)* (1.465) (-0.738) (-5.236)** 

Static Model 
D 2771.95 -25.448 

(-5.692)** 
21.932 
(1.339) 

14. 048 
(3.221)** 

-1.309 
(-0.226) 

0.966 

D" 2619.40 -19.969 
(-10.914)** 

9.182 
(3.750)** 

3.590 
(0.790) 

0.963 

S 5381.62 -6.527a 

(-3.402)** 
27.394 
(2.860)** 

-0.020a 

(-2.272)* 
-35. 825 
(-5.407)** 

0.981 

coefficient with wrong sign 
* 
significantly different from 0 at the 5% level 

** 
significantly different from 0 at the 1% level 

t-values in parentheses 

O 
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In the dynamic model,  those demand parameter estimates signi- 

ficant at the 5 percent level are the coefficients of predicted real farm 

prices and predicted real farm wage.    The coefficients of time trend 

and index of technology are not significant at the 5 percent level.   The 

coefficients in the second demand equation (D') are all significantly 

different from zero at the 5 percent level except for the coefficient of 

technology.    Parameter estimates in the supply equation significant at 

the 5 percent level are the coefficients of time trend and corrected 

non-farm income.    The coefficients of predicted real wage and civilian 

labor force are not significant at the 5 percent level.    The signs of the 

coefficients in the dynamic model are consistent with a priori   expec- 

tations except for the predicted real farm wage and civilian labor force 

coefficients in the supply equation. 

In both demand equations the coefficients of the lagged variables 

are significantly different from one at the 5 percent level.    This indi- 

cates that the coefficients of adjustment in both demand equations are 

significantly different from zero. 

In the static model,   the short run and long run adjustments are 

no longer separated,  but are measured as a combined effect.    The 

change turns the coefficient of real farm prices to highly significant 

at the 1 percent level in the demand equations.    In the supply equation 

it turns all the coefficients to significant at the  1 percent level except 

for the coefficient of civilian labor force which is significant at the 
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5 percent level.    The coefficients of predicted real farm wage and 

civilian, labor force are still not consistent with a priori expectations 

but now they are significant at the 5 percent or better. 

To conclude this section,  both the dynamic model that will pro- 

duce long run and short run elasticities and the static model that does 

not separate long run and short run elasticities are acceptable models 

by the usual statistical criteria.    The real farm wage variable is 

highly significant.    In the dynamic model demand equation,   97 percent 

of the variation in the dependent variable is explained by the indepen- 

dent  variables.     In the static model demand equation,   96 percent of 

the variation is explained.    All signs are consistent with a priori ex- 

pectations.     The supply equations in both the dynamic and the static 

models are not acceptable.     Coefficients of predicted real farm wage 

and civilian labor force are not consistent with a priori   expectations. 

They are not significant at the 5 percent level in the dynamic model 

but they are significant at the 5 percent level in the static model. 

This is against the economic theory that when real farm wage in- 

creases,  workers want to supply more labor,   everything being equal. 

Single Equation Model.    Statistical estimates of the single equa- 

tion models are presented in Table  11.    Time series data for the 

period 1930-1958,   1931-1959,    ,   1941-1969 are used.    All para- 

meter estimates in every period of real farm wage are significant at 

the 5 percent level or better.     Parameter estimates of the lagged 
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Table 11.    Single equations for the demand of hired farm labor of the United States. 

Regression Coefficients 

Period 

Farm 
Constant   Time          wage 

a0          trend            rate 
Yi lagged 
one year 

Index of 
prices received 
defl. by prices 

paid in production Technology   R 

1930-19S8 1322.50 1,56        - 5.71         0.60 

(0.205)   (-:3.024)**(5.042)** 
2.51 

(1.886)* 
-3.17 0.98 

(-0.772) 

1931-1959 1643.48 -1.17      -7.40 
(-0..15)    (-3.218)** 

0.47 
(3.008)** 

2.69 
(2.066)* 

-1.37 0.98 
(  0.327) 

1932-1960 2242.90 2.69       -10.74            0.297 
(  0.420)  ( -5.097)** (2.140)* 

4.11 
(3.617)** 

-2.90 0.98 
(-0.864) 

1933-1961 2335.01 4.36      -11.71 
(0.618) (-4.803)** 

0.262 
(1.809)* 

4.60 
(3.308)** 

-3.00 0.98 
(-0.872) 

1934-1962 2327.58 4.97      -11.74 
(  0.626) (-4.757)** 

0.268 
(1.790)* 

4.73 
(3.071)** 

-3.27 0.98 
(-0.938) 

1935-1963 2401.77 4.73      -11.63 
(  0.594)  (-4.676)** 

0.258 
(1.682) 

4.57 
(2.747)** 

-3.68 0.98 
(-0.995) 

1936-1964 2380.62 1.92      -11.74 
( 0.204) (-3.989)** 

0.24 
(1.298) 

4.75 
(2.498)* 

-2.68 0.98 
(-0.617) 

1937-1965 1570.59 0.25        -8.99 
( 0.024) (-2.838)** 

0.44 
(2.316)* 

4.28 
(2.057)* 

-0.60 0.97 
(-0.114) 

1938-1966 939.59 -1.84        -7.70 
(-0.157) (-2.267)* 

0.58 
(2.896)** 

4.23 
(1.856)* 

2.21 0.97 
(0.396) 

1939-1967 641.08 -0.49        -7.93 
(-0.040)  (-2.213)* 

0.64 
(3.347)** 

4.78 
(1.935)* 

3.31 0.97 
(0.592) 

1940-1968 643.93 0.02        -8.07 
(  0.001)  (-2.205)* 

0.63 
(3.518)** 

5.01 
(1.794)* 

3.22 0.97 
(0.583) 

1941-1969 720. 82 -0.14        -7. 87 
(-0.011) (-2.155)* 

0.62 
(3.331)** 

4.80 
(1.553) 

2.70 0.97 
(0.493) 

* significantly different from 0 at the 5% level. 
** significantly different from 0 at the 1% level. 
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variable are significant at 5 percent except for the periods  1935-1963 

and 1936-1964.    Parameter estimates of real farm prices are signi- 

ficant at 5 percent except for the period 1941-1969.     Parameter esti- 

mates for the time trend and index of technology variables are not 

significant at 5 percent in either period.    All signs are consistent with 

a priori expectations.    This single equation model for every period is 

an acceptable model by the usual statistical criteria. 

Middle Atlantic Region 

The results of both dynamic and static models are reported in 

Table 13.    There are two demand equations in both dynannic and static 

models.    In D' the time trend variable is dropped.    It was dropped 

because time is highly correlated with real farm wage,  lagged em- 

ployment,   index of technology,  and number of hired workers variables. 

Simple correlation coefficients are reported in Table  IE.     For the 

supply equation both the dynamic and static approaches,  but for the 

demand equation only the static approach,   gives economically mean- 

ingful results. 

Table  12.    Simple correlation coefficients of the Middle Atlantic 
region (1949-1969). 

real farm time real farm no. hired 
wage trend lagged prices technology farm labor 

real farm wage               1.000 0.955 -0.971 -0. 714 0.830 -0.962 
time trend 1.000 -0.996 -0.806 0.945 -0. 996 
lagged 1.000 0.791 -0.930 0.994 
real farm prices 'KOOO -0.871 0.794 
technology '; 1.000 -0.925 
no. hired farm labor 1.000 



Table 13.   Simultaneous equation of the structural relationships for the Middle Atlantic region (1949-1969). 

Regression Coefficients 

Model 
and equation 

Constant 

ao 

Predicted 
real 
wage 

Time 
trend 

Yilagged 
one year 

Civilian 
labor 
force 

Index of prices 
received deflated by 

prices paid 
in production 

Corrected 
nonfarm 
income Technology R2 

Dynamic Model 
D -38. 103 oUso1 

(0.835) 
-6.000 

(-3.898)** 
0.351 

(1.093) 
0.235 

(1.121) 
1.075 

(2.246)* 
0.995 

D' 218.055 0.78ia 

(1.070) 
1.301 

(4.525)** 
0.258 

(0.896) 
0.703 

(1.091) 
0.997 

S 273.222 1.066 
(0.937) 

-1.636 
(-1.038) 

0.201 
(0.758) 

-0.008* 
(-0.710) 

-3.002 
(-4.114)** 

0.997 

Static Model 
D 85. 555 0.036a 

(0.099) 
-7.341 

(-7.205)** 
0.189 

(0.918) 
0.876 

(1.990)* 
0.995 

D' 564.679 -2.426 
(-9.555)** 

-0.126a 

(-0.312) 
-1.915 
(-4.581)** 

0.977 

S 324.844 0.900 
(0.981) 

-2.620 
(-3.545)** 

-0.008a 

(-0.772) 
-3.034 

(-4.279)** 
0.997 

coefficient with wrong sign, 
♦significantly different from 0 at the 5% level. 
**significantly different from 0 at the 1% level. 

un 
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The parameter estimates in the dynamic model for the demand 

equation (D) significant at the 5 percent level are the coefficients of 

time and technology.    In the supply equation,  the coefficient of correc- 

ted non-farm income is significant at the  1 percent level.    The rest of 

the coefficients are not significant at the 5 percent level.    The signs 

of the coefficients in the dynamic model are consistent with a priori 

expectations except for the predicted real farm wage in the demand 

equation and the civilian labor force in the supply equations. 

The coefficient of the lagged variable in D' is significantly dif- 

ferent from one at the 1 percent level.    This indicates that the coeffi- 

cient of adjustment is significantly different from zero.    However,  the 

coefficient of adjustment is greater than one which is not theoretically 

acceptable. 

In the static model,  the change turns out to be larger in the de- 

mand equation than in the supply equation.    In the demand equation, 

the coefficients of time trend and index of technology are significant 

at the 5 percent level or better.     When the time trend variable in D is 

dropped,  the predicted real farm wage and the index of technology be- 

comes highly significant at the  1 percent level and they obtain the right 

signs.     The change also turns the sign of real farm prices from the 

right sign to the wrong sign but neither is significant at the 5 percent 

level.     For the supply equation,  the time trend and corrected non- 

farm income are significant at the  1 percent level.    The coefficients 
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of real farm wage and civilian labor force are not significant at the 

5 percent level.    The signs are consistent with a priori expectations 

except for the real farm wage in D,   real farm prices in D' and civilian 

labor force variables. 

To conclude this section,  both the dynamic and static supply 

equations and D' in'the static model for the demand equation are 

acceptable models by the usual statistical criteria.     For the supply 

equation,  the coefficient of corrected non-farm income in both the 

dynamic and static models are significant at 1 percent; the coefficient 

of time trend in the static model is significant at the 5 percent level. 

The rest of the coefficients are not significant at the 5 percent level. 

In both the dynamic and static models,  the supply equation explains 

99 percent variation in the dependent variable.    For the demand equa- 

tion (D1) in the static model,  both the coefficients of farm real wage 

and index of technology are significant at the 1 percent level.    The 

signs are consistent with a priori expectations except for the coeffi- 

cients of real farm prices,  and civilian labor force.     These are not 

significant at the 5 percent level.     For the demand equation (D1) in the 

static model,   98 percent of the variation in the dependent variable is 

explained by the regression. 
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Pacific Region 

The results of both dynamic and static models are reported in 

Table 15. There are two demand equations in both the dynamic and 

the static models. In D', the time trend variables is dropped because 

time is highly correlated with real farm wage and the index of tech- 

nology. Simple correlation coefficients are reported in Table 14. 

Both the dynamic and the static approaches for the demand equation 

(D1) give economically meaningful results. 

Table 14.    Simple correlation coefficients of the Pacific region 
 (1949-1969).  

Real farm     Time Real farm No. hired 
wage trend Lagged prices Technology    farm labor 

real farm wage 
time trend 
lagged 
real farm prices 
technology 
no. hired farm labor 

1.000 0.960 -0.920 -0.682 0.825 -0. 893 

1.000 -0.816 -0.806 0.945 -0.815 

1.000 0.467 -0.618 0.924 

1.000 -0. 871 

1.000 
0.455 
-0.628 

1.000 

The only parameter estimate in the dynamic model equation (D) 

that is significant at the 5 percent level is the coefficient of time trend. 

In D' when the time trend variable is omitted,  there is no coefficient 

that is significant at the 5 percent level but it does turn the coefficient 

of real farm wage to the correct sign.    All parameter estimates in the 

supply equation are highly significant at the 1 percent level.    The signs 

of the coefficients of real farm wage and civilian labor force are con- 

sistent with a priori  expectations.    The sign of the coefficients   of real 



Table 15.   Simultaneous equation of the structural relationships for the Pacific region (1949-1969). 

Regression Coefficients 

Model and 
equation 

Constant 

^o 

Predicted 
real 
wage 

Time 
trend 

Yi lagged 
one year 

Civilian 
labor force 

Index of 
prices received 

deflated by     Corrected 
prices paid      non-farm 
in production    income Technology R2 

Dynamic Model 
D -274.713 2.619* 

(1.058) 
-9.535 

(-1.890)* 
0.539 

(1.938)* 
-0.661* 

(-1.055) 
3.029 

(1.667) 
0.897 

D' 341.591 -1.447 
(-l. 097) 

0.547 
(1.826)* 

-0. 538* 
(-0.802) 

-0.129 
(-0.168) 

0.872 

S 411.400 -22. 149* 
(-3.842)** 

-47. 176 
(-3.738)** 

0.217 
(0.922) 

0.248 
(4.058)** 

15.420* 
(2.895)** 

0.939 

Static Model 
D 61.02 1 0.495* 

(0.206) 
-9.687 

(-1.774)* 
-0.867* 

(-1.297) 
3.626 

(1.870y* 
0.871 

D' 692.414 -3.669 
(-6.771)** 

-0.745* 
(-1.057) 

0.426 
(0.565) 

S 577.179 -25.212* 
(-5.377)** 

-51.180 
(-4.339)** 

0.273 
(5.004)** 

16. 856* 
(3.325)** 

0.935 

coefficient with wrong sign 
*significantly different from 0 at 5% level 
**significantly different from 0 at 1% level 
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farm wage in D and of the index of real farm prices and of corrected 

non-farm income in the supply equation are not consistent with 

a priori expectations. 

Only in both demand equations are the coefficients of the lagged 

variables significantly different from one at the 5 percent level.    This 

indicates that the coefficients of adjustment in both demand equations 

are significantly different from zero. 

In the static model,   the change turns out to be larger in the de- 

mand equation than in the supply equation.     In the demand equation 

(D),   it is almost the same as in the dynamic model with the exception 

that the index of technology turns out to be significant at the 5 percent 

level.     When the time trend variable is omitted,   real farm wage 

assumes the correct sign and becomes highly significant at the  1 per- 

cent level.    The supply equation is almost the same as the supply 

equation in the dynamic model.    The signs of the coefficients in the 

static model that are consistent with a priori expectations are the 

real farm wage in D' and civilian labor force in the supply equation. 

The coefficients of real farm wage,   real farm prices,  and corrected 

non-farm income in D are not consistent with a priori expectations. 

To conclude this section,  both dynamic and static models for the 

demand equation (D1) are acceptable models by the usual statistical 

criteria.     The coefficient   of real farm wage is significant at the  1 per- 

cent level in static models.    The coefficient of real farm wage in the 
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dynamic model is of the correct sign,  but it is not significant.    The 

sign of the coefficients for the index of farm real prices are not con- 

sistent with a priori expectations but they are not significant at the 

5 percent level.     For the demand equation (D) in both dynamic and 

static models,  the signs of real farm wage turn out to be inconsistent 

with a priori expectations,  but they are not significant at 5 percent. 

For the supply equation in both dynamic and static models,  the co- 

efficient of real farm wage is highly significant but is not of the right 

sign.    This is against economic theory that when real farm wage in- 

creases people want to supply more labor,   other things being equal. 

The coefficient of corrected non-farm inconne is highly significant but 

is not of the right sign. 

Oregon 

The results of both dynamic and static models are presented in 

Table  17.     There are two demand equations in both the dynamic and 

the static models.    In D' the time trend variable is dropped because 

time is highly correlated with the index of technology.    Simple cor- 

relation coefficients are reported in Table  16.     Both the static and the 

dynamic approaches give economically meaningful results. 



Table 17.    Simultaneous equations model of the structural relationships for iOregon (1951-1970). 

Regression Coefficients 

Model and 
equation 

Constant 

ao 

Predicted 
real farm 

wage 
Time 
trend 

Yi lagged 
one year 

Civilian 
labor 
force 

Index of 
prices received 

by Oregon 
deflated by 

"Corrected"   prices paid 
non farm     in production 
income            U. S.           Technology R2 

Dynamic Model 
D 83.50 -0.70 

(-1.73) 
0.37 

(0.70) 
0.56 

(2.86)** 
0.07 

(0.59) 
-0.10 

(-0.49) 
0.924 

D' 53.62 -0.446 
(-2.543)* 

0.495 
(2.951)** 

0.040 
(0.369) 

0.023 
(0.205) 

0.921 

S 14.35 1.09 
(1.74) 

1.41 
(2.28)* 

0.22 
(1.17) 

-0.08a 

(-2.36)* 
-0.99 

(-2.17)* 
0.94 

Static Model 
D 78.80 -0.84 

(-1.73) 
-0.05 

(-0.08) 
0.22 

(1.64) 
0.14 

(0. 70) 
0.89 

D' 83.00 -0.880 
(-7.200)** 

0.225 
(2.219)* 

0.128 
(1.106) 

0.89 

S 18.00 1.29 
(2.15)* 

1.58 
(2.58)* 

-o. ioa 

(-2.94)* 
-1.16 

(-2.73)** 
0.92 

coefficient with wrong sign. 
*   significantly different from 0 at 5% level. 
** significantly different from 0 at 1% level. 
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Table  16.    Simple correlation coefficients of Oregon (1951-1970). 
Real 
farm 
wage 

Time 
trend Lagged 

Real No. hired 
farm farm 
prices Technology        labor 

real farm wage 
time trend 
lagged 
real farm prices 
technology 
no. hired farm labor 

1.000 0.887 
1.000 

-0. 829 
-0. 894 
1.000 

-0.364 
-0.723 
0.638 
1.000 

0.656 -0.904 

0.917 -0. 895 

•0. 743 0.929 

■0. 863 0.542 

1.000 -0.719 

1.000 

The coefficient of real farm wage in D' is significant at the 5 

percent level in the dynamic model.    Those parameter estimates in 

the supply equation which are significant at the 5 percent level are the 

coefficients of time trend,   civilian labor force,  and corrected non- 

farm income.    These signs are consistent with a priori expectations 

except for the coefficient of civilian labor force which is negative in- 

stead of positive.    The model does not improve when this variable is 

dropped. 

In both demand equations the coefficients of the lagged variables 

are significantly different from one at the 1 percent level.     This indi- 

cates that the  coefficients of adjustment in both demand equations are 

significantly different from zero. 

The static model demand equation (D) is almost the same as in 

the dynamic model.    When time trend is omitted from the equation the 

coefficient of real farm wage becomes significant at the 1 percent 

level,  and the coefficient of real farm prices becomes significant at 

the 5 percent level.    For the supply equation,   the coefficients of real 
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farm wage and time trend are significant at the 5 percent level; the 

coefficients of civilian labor force and corrected non-farm income are 

significant at the  1 percent level.    The signs are all consistent with 

a priori   expectations except for that of the civilian labor force. 

To conclude this section,  both the dynamic and static models are 

acceptable by usual statistical criteria.     In the dynamic model the co- 

efficient of real farm wage is significant at the 5 percent level in D' 

and at the  10 percent level in D.     In the supply equation the coefficients 

of time trend,   civilian labor force and corrected non-farm income are 

significant at the 5 percent level.     For the static model demand equa- 

tion (D),  the coefficients of real farm wage and real farm prices are 

significant at the  10 percent level.     In D' the coefficient of real farm 

wage is significant at the  1 percent level and the coefficient of real 

farm prices is significant at the 5 percent level.     For the supply equa- 

tion all the coefficients are significant at the 5 percent or better.     The 

signs are all consistent with a priori expectations except that for the 

civilian labor force. 

Structural Elasticities 

Elasticities are computed from both the dynamic and the static 

models which produced economically meaningful results from the pre- 

vious section.    The ordinary least squares estimates for national level 

are included.    The elasticities are computed at the means unless 
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otherwise specified. 

United States:   Demand Elasticities 

The demand elasticities are summarized in Table  18.    The co- 

efficient of adjustment is  0. 514,   indicating that 51. 4 percent of the 

difference between equilibrium employment and actual employment is 

eliminated within one year.    This coefficient of adjustment implies that 

long run elasticities are double the short run elasticities.     The coeffi- 

cient of adjustment is significant at the 5 percent level. 

Table  18.     Short run and long run demand elasticities for United 
 States,   1941-1969 (simultaneous equations).  

Wage Time trend Real farm prices     Technology        Coeff. of 

Model short long short      long    short      long       short        long      adjustment 

Dynamic Model 

D -0.663** -1.290**  0.086   0.167  0.442*  0.860* -0.009   -0.017  0.514 

D' -0.529** -1.027**                             0.310*  0.602* 0.129     0.250  0.515 

Static Model 

D -1.279**                      0.167               0.771** -0.063 

D' -1.003**                                               0.504** 0,173 

*significantly different from 0 at 5% level. 
**significantly different from 0 at 1% level. 

In the dynamic model the short run elasticity with respect to 

agricultural wage ranges from -0. 529 to -0. 663.     Real farm price 

has a short run elasticity ranging from 0. 310 to 0. 442.    These coeffi- 

cients are significant at the 5 percent level.    Technology has a short 
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run elasticity ranging from -0. 009 to   0. 129 which is computed from 

parameter estimates not significant at the 5 percent level. 

The static model is the combination of short run and long run 

adjustments. The elasticities are expected to lie between the short 

run and long run elasticities of dynamic model. The elasticities of 

static model do lie between the short and long run elasticities of dy- 

namic model for real farm wage, real farm prices, time trend and 

technology. 

The short run and long run demand elasticities from the single 

equation model for the periods 1930-1958,   1931-1959,       1941- 

1969 are reported in Table 19.    The short run elasticity with respect 

to agricultural wage ranges from -0. 165 to -0. 447,  but most recently 

(1941-1969) it is -0. 395.    Real farm price has a short run elasticity 

ranging from 0. 107 to 0. 267.     These coefficients are significant at 

the 5 percent level except for the coefficient of real farm price during 

the period 1941-1969.     This coefficient is significant at the  10 percent 

level. 

Middle Atlantic Region 

Demand Elasticities.     The demand equation (D1) in the static 

model approach gives economically meaningful results.    The demand 

elasticities for the Middle Atlantic region (1949-1969) are reported in 

Table 20.    The short run elasticity with respect to real farm wage is 
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Table 19,    Short run and long run demand elasticities for United States (single equation model). 

Ti ime Wag( 2 Real farm prices Technology Coeff. 
of 

Period short long short long short long short long adjust. 

1930-1958 0.009 0.022 -0. 165* -0.412* 0. 107* 0. 267* -0. 102 -0. 255 0.40 

1931-1959 -0.007 -0.013 -0.223** -0.421** 0.116* 0.219* -0.046 -0.087 0.53 

1932-1960 0.017 0.024 -0. 338** -0.481** 0. 181** 0. 257** -0. 100 -0. 142 0.703 

1933-1961 0.028 0.038 -0.386* -0.523** 0.208** 0.282** -0. 107 -0. 145 0.738 

1934-1962 0.032 0.044 -0. 406** 0. 555** 0.218** 0.298 -0. 120 -0. 164 0.732 

1935-1963 0.031 0.042 -0.421** -0.567** 0.215** 0.290** -0. 140 -0. 189 0.742 

1936-1964 0.013 0.017 -0.447** -0. 588** 0. 228* 0. 300* -0. 106 -0. 139 0.76 

1937-1965 0.002 0.004 -0. 360** -0. 643** 0.21&* 0. 375* -0. 024 -0.043 0.56 

1938-1966 -0.013 -0.031 -0. 326* -0. 776* 0.213* 0. 507* 0.094 0.224 0.42 

1939-1967 -0.004 -0.011 -0.355* -0.986* 0. 247* 0.686* 0.147 0.408 0.36 

1940-1968 0.0001 0.0003 -0.383* -1.035* 0.267* 0. 722* 0.148 0.400 0.37 

1941-1969 -0.001 -0.003 -0.395* -1.039* 0.263 0.692 0.129 0.339 0.38 

*significantly different from 0 at the 5% level. 
**significantly different from 0 at the 1% level. 
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-2. 140.    The index of technology has a short run elasticity of -1. 656. 

These coefficients are significant at the 1 percent level.    The real 

farm price variable has a short run elasticity of -0. 112.    The sign is 

incorrect but it is not significant at the 5 percent level. 

Table 20.    Short run and long run demand elasticities for the Middle 
Atlantic region,   1949-1969. 

Wage Time Trend Real farm prices Technology 

short         long 

Coeff. 
■       of 

adjust. Model short     long short              long short           long 

Static Model 
D' -2.140** -0.112a -1.656** 

a 
computed from coefficient with wrong sign. 

**significantly different from 0 at 1% level. 

Supply Elasticities.    The supply elasticities are summarized in 

Table 21.    The coefficient of adjustment is 0. 799,   indicating that 79. 9 

percent of the difference between equilibrium and actual employment 

is removed within one year.    But the coefficient of adjustment is not 

significant at the 5 percent level. 

Table 21.    Short run and long run supply elasticities for the Middle 
 Atlantic region,   1949-1969.    

Wage Time trend        Civilian labor force3       Corrected Coeff. 
— ■      non farm income of 

Model short      long        short long short        long      -553^ I3£g—       adjust. 

Dynamic Model 
S 0.940    1.176      -0. 156    -0.195    -0.898.   -1.124   .-1.472** . -1.842**    0.799. 

Static Model 
S 0.794 -0.250** -0.879 -1.487** 

a 
computed from coefficient with wrong signs. 

**significantly different from 0 at 1% level. 
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The short run supply elasticity with respect to real farm wage 

is 0. 940.    This coefficient is not significant at the 5 percent level. 

"Corrected" non-farm income has a short run elasticity of -1. 472 

which is significant at the  1 percent level.    Time trend and civilian 

labor force have short run elasticities of -0. 156 and -0. 198,   respec- 

tively.    They are not significant at the 5 percent level and the sign of 

civilian labor force is not consistent with a priori expectations. 

The elasticites of the static model do not lie between the short 

run and long run elasticities of the dynamic model except for the time 

trend and civilian labor force variables.    The time trend variable is 

greater than in the long run elasticity and significant at the  1 percent 

level.     The civilian, labor force variable is smaller than in the short 

run elasticity but is not significant. 

Pacific Region:   Demand Elasticities 

The demand elasticities are summarized in Table 22.    The co- 

efficient of adjustment is 0.453,   indicating that 45. 3 percent of the dif- 

ference between equilibrium and actual employment is eliminated with- 

in   one year.    This coefficient of adjustment implies that long run 

elasticities are slightly more than double the short run elasticities. 

The coefficient of adjustment is significant at the 5 percent level. 
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Table 22.    Short run and long run demand elasticities for Pacific 
 region,   1949-1969.  

real farm wage real farm prices technology 
of 

Model short long short        long short iong adjust. 

Dynamic Model 
D' -0.541 -1.194 a a -0.046 -0.101 0.453 

Static Model 
D1 -1.371** a 0.153 

a 
coefficient with wrong signs 

**signific8ntly different ; from   0 at 1% level. 

In the dynamic model,  the short run elasticity with respect to 

real farm wage is -0. 541.    The index of technology and real farm 

prices have short run elasticities of -0. 046 and -0. 198,   respectively. 

These coefficients are not significant at the 5 percent level.    The sign 

of the real farm price variable is not consistent with a priori expecta- 

tions. 

In the static model,  the real farm wage variable has an elasti- 

city of  -1. 371 which is greater than the long run elasticity.    This 

coefficient is significant at the 1 percent level.     The   index of tech- 

nology has an elasticity of 0. 153 which is greater than in the long run 

elasticity but is not significant.    The sign of real farm price is not 

consistent with a priori expectations but is not significant. 

The short run and long run demand wage elasticities from the 

dynamic and static model (D1) are also computed at the yearly level. 

The results are reported in Table 23.     In the dynamic model (D'),  the 

short run elasticity with respect to real farm wage ranges from -0. 484 
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run demand wage elasticities for Pacific 
(at the yearly basis) 

Dynamic model (D1) Static model (D1) 
real farm wage elasticities real farm wage elasticities 

Year short               long 

1949 -0.489 -1 079 242** 
1950 -0.484 -1 068 228** 
1951 -0. 489 -1 079 241** 
1952 -0. 504 -1 113 279** 
1953 -0. 510 -1 126 294** 
1954 -0. 504 -1 113 279** 
1955 -0. 516 -1 139 309** 
1956 -0. 529 -1 168 344** 
1957 -0. 522 -1 152 324** 
1958 -0. 515 -1 137 3 08** 
1959 -0. 523 -1 154 327** 
I960 -0. 531 -1 172 348** 
1961 -0. 542 -1 196 375** 
1962 -0. 544 -1 201 382** 
1963 -0. 552 -1 218 400** 
1964 -0. 557 -1 230 415** 
1965 -0. 573 -1 265 455** 

1966 -0. 596 -1 316 514** 
1967 -.0.611 -1 349 551** 
1968 -0. 617 -1 362 565** 
1969 -0. 624 -1 377 584** 

** significantly different from 0 at 1% level. 
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to -0. 624.    These coefficients are not significant at the 5 percent 

level.     In the static model (D1),   the real farm wage has a short run 

elasticity ranging from -1. 228 to -1. 584 which is greater than the 

long run elasticity.    These coefficients are significant at the  1 percent 

level. 

Oregon:■' Demand Elasticities 

The demand elasticities are summarized in Table 24.     The co- 

efficients of adjustment are 0. 44 and 0. 505 for D and D',   respectively, 

indicating that 44 percent and 50. 5 percent of the difference between 

equilibrium and actual employment is eliminated in one year.    This 

coefficient of adjustment implies that long run elasticities are slightly 

more than double the short run elasticities.    Both coefficients of ad- 

justment are significant at the  1 percent level. 

Table 24.     Short run and long run demand elasticities for Oregon, 
1951-1970. 

real farm wage     real farm price technology time trend 
    .     .^___^_            0f 

Model                  short          long        short       long short          long short      long         adjust. 

Dynamic Model D      -2.58       -5,86    .0.25.     0.57. -0.04       -0.09 0.14       0.32       0.44 
D'                         -1.64*     -3.25*     0.14       0..32 0.08         0.16 0.505 

Static Model D            -3.10                        0.79 0.51 -0.02 
D'                         -3.24**                     0.82* 0.46 

* significantly different from 0 at 5% level. 
**significantly different from 0 at 1% level. 
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The short run elasticity with respect to real farm wage in D is 

-Z. 58.    The real farm price variable has a short run elasticity rang- 

ing from 0. 14 to 0. 25; technology has a short run elasticity ranging 

from -0. 04 to -0. 08; and time trend has a short run elasticity of 0. 14. 

These are computed from parameter estimates not significant at the 

5 percent level except for the real farm wage variable.     This coeffi- 

cient is significant at the  10 percent level.     For D',   real farm wage 

has a short run elasticity of -1. 64 which is significant at the 5 percent 

level. 

The elasticities of the static model lie between short run and 

long run elasticities except for the technology and real farm price 

variables which are greater than in the long run.     The elasticity of 

real farm prices is significant at the 5 percent level and the elasticity 

of real farm wage is significant at 1 percent. 

The short run and long run demand wage elasticities from the 

dynamic and static models are also computed at the yearly basis (as 

well as at the means).    The results are reported in Tables 25 and 26. 

In the dynamic model,  the short run elasticity with respect to real 

farm wage ranges from -1. 580 to -2. 751  (Table 25).    The coefficients 

are significant at the 10 percent level.    The elasticities of the static 

model lie between short run and long run elasticities (Table 26). 
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Table 25.    Short run and long run demand wage elasticities for 
 Oregon,   1951-1970 (dynamic model at the yearly basis). 

Dynamic model (D) Dynamic model (D1) 
real farm wage elasticities real farm wage elasticities 

Year       short long short long 
T95l -2. 497 -5. 675 -1. 595* -3. 158* 

1952 -2.520 -5.727 -1.609* -3.186* 

1953 .2.500 -5.682 -1.596* -3.160* 

1954 -2.448 -5.564 -1.563* -3.095* 

1955 -2.507 -5.698 -1I.6OI* -3.170* 

-1.625* -3.218* 

-1. 606* -3. 180* 

-1. 580* -3. 129* 

-1.580* -3.129* 

-1. 595* -3. 158* 

-1.607* -3.182* 

-1.628* -3.224* 

1963 -2.582 -5.868 -1.649* -3.265* 

1964 -2.609 -5.929 -1.666* -3.299* 

1965 -2.634 -5.986 -1.682* -3.331* 

1966 -2.697 -6.129 -1.722* -3.410* 

1967 -2.714 -6.168 -1.733* -3.432* 

1968 -2.734 -6.214 -1.746* -3.457* 

1969 -2.751 -6.252 -1.757* -3.479* 

1970 -2.744 -6.236 -1.752* -3.469* 

1956 -2.545 -5. 784 

1957 -2.515 -5. 716 

1958 -2.475 -5. 625 

1959 -2.475 -5.625 

I960 -2.497 -5. 675 

1961 -2.517 -5.720 

1962 -2.550 -5.795 

* significantly different from 0 at 5% level. 
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Table 26.    Short run demand wage elasticities for Oregon,   1951-1970. 
 (static model at the yearly basis).  ^^ 

Year                             Static model (D) Static model (D1) 

2.999 3.146** 

3.026 3.175** 

3.002 3.149** 

2.939 3.084** 

3.011 3.159** 

3.056 3.206** 

3. 020 3. 168** 

2.972 3.118** 

1959 2.972 3.118** 

1960 2.999 3.146** 

1961 3.023 3.171** 

1962 3.062 3.212** 

1963 3.101 3.253** 

1964 3.133 3.288** 

1965 3.163 3.319** 

1966 3.238 3.397** 

1967 3.259 3.419** 

1968 3.283 3.444** 

1969 3.304 3.466** 

 1970     3.295 3.457** 
**■ significantly different from 0 at 1% level. 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 
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Supply Elasticities 

The supply elasticities are summarized in Table 27.    The co- 

efficient of adjustment is 0. 78,  indicating that 78 percent of the dif- 

ference between equilibrium and actual employment is removed within 

one year.    This is higher than the coefficient   of adjustment on the 

demand side.    But the coefficient of adjustment is not significant at 

the 5 percent level. 

Table 27.    Short run and long run supply elasticities for Oregon, 
 1951-1970. _______^__^_^__  

.  ...    a • *     Corrected non-larm    -    „ 
real farm wage civilian time trend income v-oen. 

of 
Model short     long      short long short        long        short long adjust. 

Dynamic model S        4.02     5..1S      -2.23*     -2.86*     0.43*     0.55*      -2.05*.    -2.63*.   0.78 

Static models 4.77* -2.57** 0.59* -2.43** 

a 
computed from coefficient with wrong sign 

♦significantly different from 0 at S% level. 
♦♦significantly different from 0 at 1% level. 

The short run supply elasticity with  respect to real farm wage 

is 4. 02,   considerably larger than the demand elasticity.     National 

corrected non-farm income has a short run elasticity of -2. 05; 

civilian labor force has a short run elasticity of -2. 23; and time trend 

has a short run elasticity of 0. 43.    These are computed from para- 

meter estimates -which are significant at the 5 percent level or better 

except for the real farm wage coefficient which is significant at the 

10 percent level. 

The elasticities of the static model lie between short run and 

long run elasticities except for time trend which is greater than in 
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the long run.    In this model,  the elasticity of real farm wage is now 

significant at the 5 percent level. 

The Demand of Seasonal Hired Farm Labor in 
Harvesting Pears in Jackson County,   Oregon 

As stated in Chapter   I,    this     study will disaggregate the 

demand of hired farm labor by looking at the seasonal demand of hired 

farm labor in harvesting pears in  Jackson County,   Oregon.     The rea- 

son for selecting this sector of farm is because they do not have a 

complete set of data for other sectors of Oregon's agriculture.     Data 

for the seasonal harvesting of pears in Jackson County,   Oregon,  are 

the most complete.    The results will be used to check the analysis for 

the state of Oregon. 

In an analysis of the seasonal demand of hired farm labor in 

harvesting pears in Jackson County,   Oregon,  the models previously 

specified are used.    Time series data for the period 1954-1970 are 

used.    These data are not published,  they are drawn from the record 

sheets of the Economic Research Service,  Employment Division, 

Salem,   Oregon.    There are missing data in the years  1954,   1959 and 

1963.    These missing data are filled by taking a linear extrapolation 

between the preceeding and succeeding years.    The number of hired 

laborers represents the total of foreign and domestic workers.     Wage 

is reported in cents per 44 lbs.   box.    This wage is deflated by 
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consumer price index (1957-59 = 100).    These data are reported in 

Appendix A,  Table 5.    The results of both dynamic and single equation 

models are reported in Table 28.     Only the dynamic model in terms of 

total workers (D1) give meaningful results*".     The signs are consis- 

tent with a priori expectations.    The coefficient of predicted real wage 

is significant at the 10 percent level.    The coefficient of technology 

turns out positive,  as mentioned earlier; one cannot put any sign con- 

straint on the index of technology.     But it is not significant at the  10 

percent level.     The coefficient of real farm price has the right sign 

but it is not significant at the  10 percent level.    In this demand equa- 

tion,   27. 7 percent of the variation in the dependent variable is ex- 

plained by the regression.    The low F    may be because of the incom- 

plete data used in analysis.     The incompleteness of the data may be 

because of the data being scattered and the survey had been made at 

different time periods,  wage rates were reported in many rates; 

furthermore,   some years the number of workers were not separated 

in terms of foreign, and domestic workers.    Using these numbers 

represented both total and domestic workers may not get the good 

represented data. 

When dropping time trend variable from the equation D lagged 
employment and real farm price variables turn out to have correct 
signs. 
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Table 28.    Simultaneous equation of the structural relationships for harvesting pears in Jackson 

County, Oregon,   1954-1970. 

Regression Coefficients 

Model and 
equation 

Constant 

a0 

Real wage 
rate 

Time 
trend 

Yi lagged 
one year 

Real farm 
price        Technology     R2 

Dynamic model 

Domestic workers 

D 5893.29 89.477a -117.74 -0. 707a ^64. 178*     21.717    0.572 
(0.798) (-2.233)      (-1.868) (-1.098)      (0.609) 

6752.01 -115.291 
(-1.549) 

-0.103 -21.262      -12.202     0.379 
(-0.338) (-0.334)     (-0.327) 

Total workers 

D -1428.61 

D' 487.37 

45.180 -120.472 -0.446 
(0.353) (-1.969) (-0.985) 

148. 542 0.159 
(-1.628=) (0.429) 

T27.660 63.609     0.465 
(-0.356) (1.350) 

12.568 19.091     0.277 
(0.151) (0.415) 

Single equation 

Domestic workers 

D 2453.57 -57.645 -61.137 -0.331 
(71.142) (-1.-731) (-1.212) 

Total workers 

D -653.523 70.468a -129.759 -0.519a 

(0.907) ; (-2.732) (-1.527) 

-16.561       23.526     0.596 
(-0.349)      (0.678) 

-37.220       63.021     0.497 
(-0.566)      (1.381) 

coefficients with wrong signs. 
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Elasticities for this equation (the dynamic model in terms of 

total workers D1) are computed at the point of means and the results 

are repdrted in Table 29.     The short run elasticity with respect to 

the real wage rate is -1. 769.     The real farm price and the index of 

technology variables have a short run elasticity of 0. 878 and 1. 386, 

respectively.    These are computed from parameter estimates not 

significant at the 5 percent level except for the real wage rate variable. 

This coefficient is significant at the  10 percent level. 

The result shows that the short run elasticity with respect to 

real farm wage is indeed elastic. 

Table 29.     Short run and long run demand elasticities for seasonal 
harvesting pear workers in Jackson County,   Oregon, 
1954-1970. 

real wage rate real farm price technology Coeff. 
of 

Model short long short                long short long adjust. 

Total workers 
D' -1.769 -2.103 0.878            1.044 1.386 1.648 0.841 

Summary 

In this chapter the structural models for the hired farm labor 

were estimated.    The wage elasticities are elastic in the Middle At- 

lantic region,  the Pacific region and Oregon.    In the long run the real 

farm wage elasticity for the Nation will be elastic. 
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IV.     THE RELATIVE SHARE OF HIRED FARM LABOR IN THE U. S. , 
THE MIDDLE ATLANTIC REGION,   THE PACIFIC REGION, 
THE STATES OF CALIFORNIA AND OREGON.      1950- 1969 

In Chapter III,   the structural models have been analyzed and eval- 

uated.     Some data problems have been discussed.     The elasticities have 

been computed for the national level,   the Middle Atlantic region,   the 

Pacific region,   and Oregon,   for the demand of hired farm labor; and 

the elasticities were also computed for the Middle Atlantic region and 

Oregon,   for the supply of hired farm labor. 

Mechanization and new technology are rapidly reducing the re- 

quirement for hired farm workers,   especially seasonal farm workers. 

An estimate of the elasticity of substitution of capital for labor,   would 

indicate the relative ease of substitution in the various sectors studied. 

If the demand for hired farm labor in Oregon is truly more elastic than 

demand in the other regions,   then this substitution elasticity should 

also be greater.     This hypothesis will be tested in this chapter. 

In this chapter,   three things will be tried:   (1) to describe the 

behavior of the relative share of hired farm labor of U. S. ,   Middle 

Atlantic region,   Pacific region,   Oregon and California for the period 

1950-1969;    (2) to investigate the sources of change in the relative share 

of hired farm labor for the same period;    (3) to find the elasticity of 

substitution of capital for the same period.     The analysis is performed 

within the theoretical framework of neo-classical theory of production 

and distribution. 
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The following chapter will summarize what has been learned 

about the structural elasticities and the elasticity of substitution of 

capital for labor and what they will imply for agricultural policy. 

Estimation of the Relative Share of Labor 

Estimation of the relative share of hired farm labor was 
based on the definition of relative share,  that is SL=(W' LJ/y- 
Where W=wage rate,   L=man hours,  and Y=value of total 
agricultural output.     [3 0,  p.   411] 

The wage rate was measured by composite rate per hour as re- 

ported in [ 48] .    The labor variable was constructed by dividing the 

wage bill which is reported in [ 45]  by the composite rate per hour 

[48]. 

The measure of total agricultural output used includes 
cash receipts from farm marketings,   household consump- 
tion,  and net change in farm inventories as reported in [45]. 
[30,  p.   411] 

The relative share of hired farm labor based on gross output was ob- 

tained by deflating wage rate estimates by the index of prices paid by 

farmers^ (1957-59 = 100) and output estimates by the inde?c of prices 

received by farmers18 (1957-59 = 100). 

Behavior of the Relative Share of Hired Farm Labor 

The trend of the estimates of the relative share of hired farm 

labor are shown in Figure 3.    The estimates show that the share of 

income allocated to hired farm labor has been declining.    It also ap- 

pears that the last two years (1968,   1969) for the Pacific region and 

state of California,  the relative share of hired farm labor started to 

17[47] 18Ibid. 
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rise again.    But it is too early to assign any significance to this rise. 

Source of Change in the Relative Share of Labor 

Theoretical Consideration [ 1,   15,   16,   30]. 

Theoretical Model for the Behavior of Relative Share. 

Assumptions [16,  p.   311]: 

1. Production function.    The production function of agricultural 

output is given by 

Y = F (K,  L; t) (1) 

Where F is homogeneous of degree one in the two homogeneous 

inputs K (capital) and L (labor).     Over the relevant range of pro- 

duction,  both marginal products are strictly positive (Fj^X), 

FxJ=0) and both decrease monotonically (Fj^j^<0,   FJ_(L<0. 

2. Inputs are rewarded according to competitive inputations. 

Fj^ = W (wage),   Fj^ = r (return to capital) 

Biased Technological Progress.    '    Following the standard Hicks 

definition,  the rate of technological progress is the shared-weighted 

sum of the proportional changes in the marginal products while the 

bias of technological progress is determined by the difference in the 

proportional changes [16,  p.   312]. 

'Similar models have been developed by Fei and Ranis [ 11]  and [ 12] , 
Diamond [ 9] ,  and Ferguson [ 15]. 
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The bias (B) and rate (R) can be written indirectly from equation (1) 

(2) 

B 

K 

3t 

K 
-r     :K 

K 

L 

111 
B t 

i-        L, 

R 

_9F_ 
3t 

(3) 

9FK-K 

at 

8F
L-L 

a t 

Multiply the first and second terms of the right hand side of the 

F F 
equation (3) by K      and     L     respectively. 

F F 
K L 

?F K    .   K 

(4) R 8 t 

Two additional definitional equations are needed.    [30,  p.   414] 

(5)     SL= F    • L     = relative share of labor 

F       K 
(6)     S.-K= (1-S   ) =     K' = relative share of capital 

L F 
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Substituting equation (5),   (6) in (4) 

9FK 

(V) R   =       (I-SL>—F" 
K \ 

From equations (2),   (7) may be solved to express the proportion- 

al change in labor's marginal product attributable to technological 

change alone:   [8,   p 312].. 

8FT 

(8)  ^  =        R-(1-ST)B 

Using equation (8),   the rates of growth of labor's marginal pro- 

duct (including the effect of changing factor proportions) and of income 

originating may be written as: [16,   p 312].. 

(9) -y^-       =       R - (1-SL) B +(   '^L 

(10)      |.        ,     R + d-Slf    +^ 
F L     k L 

From the definition of S     one obtains 

<11)   Ik. - L + 2k_     i. 
ST L FT F 

i-i J_j 

Substituting equation [9] and [10] into [ 11]     one obtains the general 

expression for the rate of change in labor's relative share: 
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(i2)~~s; (i-sL) B + 

k 

Where the dots indicate total time derivative,     cr = elasticity of 

substitution,   and k = capital   - labor ratio. 

Equation (12) shows that the relative share of labor depends on 

the bias of technological progress (B),   elasticity of substitution (Q-) 

' k  \ and the change of capital - labor ratio! There are many ways 

that the relative share of labor declines.     If B > 0, cr <    1 and — >     0; 

wm - but the value of these elements are such that B "H )H— 1    is positive. 

The relative share of labor will also decline if    cr = 1 only if technolo- 

gical progress is capital using (B> 0) •   [30,   p 414], 

Theoretical Models For Factor - Augmenting Technological Progress' 
20 

The form of the model used here (the CES function) has recently 

become very popular,   presumably because it offers a convenient way 

to estimate the elasticity of substition and bias of technological pro- 

21 ress simultaneously     .     This can be written as: 

(13) a(t) K } + . 
"P 

(3 (t) L, 

-1/. 

2D For the origin of this class of functions,   see Arrow,   Chenery, 
Minhas,   and Solow [1)}. 

21 See David and van de Klundert [8]; Diamond,   McFadden,   and 
Rodriguez [101; and Moroney [331. 
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Where ait) and(3(t) are productivity variables of capital and labor 

as functions of time,  and where -p   = (1-i.). 
cr 

From equations (2) and (13),   the bias of technological progress 

can be expressed in the terms of a,   (3,   <r .    The bias can be written asa 

'^ B ■ (T1)!'!-£) 
Substituting equations (14) to (12),  the rate of change in the 

relative share of labor may be written as follows: 

(I5, k- -"-Miv1 )U ^-1 
The relative share of labor,   for a given value of o- ,   depends 

not only on the capital - labor ratio,  but also on the changes in the 

productivity of the two factors as seen in equation (15).    Assuming 

that cr > 1> the relative share of labor will increase if the rates of 

change of the capital - labor ratio and of capital productivity together 

exceed the rate of change of labor productivity [ 30,   p.   414] . 
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Exponential Factor Augmentation 

For statistical purposes the David-van de Klundert [ 8]  formu- 

lation of the factor augmentation occurs at a constant exponential 

rate,   let [ 16,  p.   313] 

(16) a(t)=QoeXkt 

(17) f3(t) = (30eXkt 

and X. jr,   \ -^   > 0 

thus 2. =   xK    £ =  * 

Factor augmentation occurs at a constant rate for both factors 

of production. 

Lianos [ 30]  has specified a (t) and (3 (t) as 

(18) a(t) = aDtYK.p(t) = pot^L v ^   y v> 0 

This formulation implies that 

.-1 ,     P .-1 —  =    v T t 
(3 YL — =  Y K^ an(^ 
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The rate of change of the relative share of labor can be written 

as: 

ST 1 
(19)   -^-     =      -(1-S.) C-^1—) 

k -1 
T    "   ( * L"   Y K)   * 

g 
Since     0 < S     < 1   and t > 0,   the direction of    L      depends on or , 

— ,     and ( v T   -    Y -v )    •      The purpose now is to obtain estimates of 

o-,   and/ Y T   "    Y T^ ) > this will explain the declining relative share of 
'        XJ K  ' 

hired farm labor for American agriculture [ 30,   p.   415]. 

Statistical Models For Estimating the 
Elasticity of Substitution   (30,   p 415) 

In order to obtain a statistical model for estimating   cr  and 

("V      -    ^T^-)-     Substituting equation [16] and [17] to equation [13']as 

(19)       Y VKK)"+   (potX)"" 

By differentiating equation (19) with respect to K and L and taking 

the ratio of the resulting marginal products, 

•P / \1+ 

(20) "p I "^    t 
c \   a- 

But since the marginal rate of technical substitution is equal to 

the factor-price ratio in competitive equilibrium as assumed above, 
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/ F K so   substituting   W/r for     L       in equation (20) and solving for—— 

Taking logarithms of equation (21) 

(22)     log-f-    =      o-log-^-   .+     (i. ^j     iog   Pb    +(l.(r)(Y    -Y) 
^o 

log t 

For statistical estimation in equation (22) an error term needs to 

be added.     Thus 

/ K \ . .      fWl 
(23)   log^^,   =   a^aj   log ^   + a2 log t +  ^ 

where      a    =    (1-cr)   log/ "o 

a   =     .  o" 

a2 =:   ^ YL"YK^ ^^ ^ ^     and 

^     ^^^   NID   (0,     o-  u2) 

Statistical Results 

In order to estimate equation (23),   one needs data on capital ser- 

vice (K),   labor employment (L),    return to capital (r) and wage rate (W). 

Estimates of W,   L. for 1950-1969 period are available.     Capital consists 

of the following items:   feed,   livestock,    seed,   fertilizer,   repairs and 

operation of capital items,   depreciation and other consumption of farm 

capital,   and interest on farm mortgage debt.     These series are re- 

ported in [45]-     The resulting series was deflated by the index of prices 
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by farmers (1957-59 - 100).     For the interest rate,   the Production 

Credit Association's average cost of loans is used.     Interest is re- 

ported in [47].     The rate of interest was also deflated by the index of 

prices paid by farmers.     There is no interest rate data found for 

states of Oregon and California,   the interest rate for Pacific region 

was used in those states.     The data series are reported in Appendix B, 

Tables 1,   2.     The results from the application of direct least squares 

analyses to equation (23) for the national level,   the Middle Atlantic 

region,   the Pacific region,   California and Oregon are reported in 

Table 30. 

Table 30.     The elasticity of substitution of capital for labor and the 
elasticity of productivity of labor minus productivity of 
capital,   1950-1969. 

Elasticity Elasticity of productivity of 
of Substitution     labor minus productivity of    R 

2 

 capital  

-0.254 0.98 

-0. 122 0. 95 

0.281 0.83 

0. 212 0. 75 

-0. 088 0. 93 

u. s. 1. 449 
(11. 024) 

Middle Atlantic 1. 692 
(6. 799) 

Pacific 0. 595 
(2. 584) 

California 0. 429 
(1. 610) 

Oregon 1. 938 
(8. 211) 
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United States 

The elasticity of substitution of capital for hired farm labor for 

the period 1950-1969 is 1. 449-     The coefficient is significant at the 1 

percent level.     The corresponding estimation of ( y      - y    ) is -0. 254 

which indicates that the productivity of capital in the agricultural 

sector for U. S.   has increased faster than the productivity of hired 

2 
farm labor.     The R    indicates that 98 percent of the variation in the 

dependent variable is explained by regression. 

Middle Atlantic Region 

The elasticity of substitution of capital for hired farm labor 

(1950-1969) is 1. 692.     The coefficient is significant at the 1 percent 

level.     The estimate of ( y      -   y    )   is -0. 122,   which indicates that 

the productivity of capital in the agricultural sector for this region 

has increased faster than the productivity of hired farm labor.     The 

2 
equation R    is 0. 95. 

Pacific Region 

The elasticity of substitution of capital for hired labor (1950- 

1969) is 0. 595.     The coefficient is significant at the 5 percent level. 

The estimate of (  YT   "    YT,) is 0* 281 which indicates that the product- 

ivity of hired farm labor in the agricultural sector for this region has 
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increased faster than the productivity of capital.     The equation "ex- 

plains" 83 percent of the variation in the dependent variable. 

California 

The elasticity of substitution of capital for hired farm labor 

(1950-1969) is 0. 429-     The coefficient is not significant at the 5 per- 

cent level.     The estimate of   ( yr   -    y    ) is 0. 212 which indicates 
L        'K 

that the productivity of hired farm labor in agriculture sector for this 

state has increased faster than the productivity of capital. The equa- 

tion, "explains " 75 percent of the variation in the dependent variable. 

Oregon 

The elasticity of substitution of capital for hired farm labor 

(1950-1969) is 1. 938.     The coefficient is significant at the 1 percent 

level.     The estimate of (  v •,   -  v    ) ^s ~®' ^^ which indicates that the 

productivity of capital in the agricultural sector for the state of Ore- 

gon has increased faster than the productivity of hired farm labor. 

The equation "explains" 93 percent of the variation in the dependent 

variable. 

Conclusion 

In the period of study 1950-1969,   the relative share of hired farm 

labor has decreased almost 50 percent from 10. 91 percent in 1950 to 
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5. 86 percent in 1969 for national level (Table 6); for the Middle Atlan- 

tic region,   the relative share of hired farm labor has decreased 60 

percent from 15. 57 percent in 1950 to 6. 59 percent in 1969 (Table 6); 

for the Pacific region,   Oregon and California the relative share of 

hired farm labor has decreased approximately 26,   44 and 22 percent 

respectively (Table 6). 

The estimates obtained show that the elasticities of substitution 

of capital for hired farm labor greater than the elasticity for the 

national level are found in the Middle Atlantic region and in Oregon. 

These are significant at the 1 percent level.     For the Pacific region 

and California,   the elasticities of substitution are less than one. 

These data show that the demand for hired farm labor for the 

national level,   Middle Atlantic region and Oregon are declining.     The 

number of man-hours (million) have declined from 5010. 7 to 2403 for 

the U. S. ,   from 366 to 114. 7 for the Middle Atlantic region,   and from 

59- 3 to 35. 8 for Oregon.     For the Pacific region and California the 

number of man-hours did not change much.     The Pacific region used 

591. 2 million man-hours in 1950,   and 534. 5 million man-hours in 

1969-     California used 461. 5 million man-hours in 1950 and 451. 0 

million man-hours in 1969-     The series of man-hours is reported in 

Appendix C,   Table 1.     These changes suggest that the product of 

W- L,   which is the wage bill,   may increase,   decrease,   or remain 

constant.    Actually for the national level,   the Middle Atlantic region 
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and Oregon have decreased from $3354. 4 to $2502. 7 million constant 

dollars,   $293. 9 to $137. 4 million constant dollars,   and from $65. 5 

to $44. 6 million constant dollars respectively.     For the Pacific region 

and California the wage bill has increased from $631. 4 to $736. 6 and 

from $486. 9 to $628. 7 million constant dollars respectively.     The 

hired farm labor expenditure data series is reported in Appendix C, 

Table 2. 
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V.     ECONOMIC IMPLICATION AND DISCUSSION 

In the previous chapters,   the market for hired farm labor was 

described and specified.     The models for hired farm labor were 

analyzed and evaluated.     One sector of farming,   pear harvesting in 

Jackson County,   Oregon was used to evaluate the model and to support 

the result of the analysis for the state of Oregon.     The behavior of 

the relative share of hired farm labor was also described and investi- 

gated.     The elasticity of substitution of capital for hired farm labor 

in the U. S. ,   the Middle Atlantic region,   the Pacific region,   the states 

of Oregon and California was found.     In.this chapter,   a summary will 

be made of the structural elasticities and the elasticity of substitution 

of capital for labor; and what they will imply for agricultural policy. 

United States 

Two characteristics of hired farm labor during the last two 

decades are that its aggregate demand has declined rapidly and that 

farm wages have increased.     The wage elasticity of demand for labor 

is the percentage change in labor use associated with a 1 percent 

change in the farm wage rate.     The short run wage elasticities range 

from -0. 529 to -0. 663 and the long run wage elasticities range from 

-1. 027 to -1. 290 for the simultaneous equation models.     For the sta- 

tic equation models which do not separate short run and long run, 
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wage elasticities range from -1. 003 to -1. 279-     For the single equation 

models,   the short run wage elasticities range from -<0. 165 to -0. 447 

and the long run ranges from -0. 412 to -1. 039- 

Increased efforts have been made through governmental policy 

to improve the wages of farm workers.     On February 1,   1969,   the 

wage on covered farms was set at $1. 30 per hour.     This study will 

try to evaluate the likely effect of an increase in the wage of hired 

farm labor to $1. 45 or $1. 60 per hour.     The average hourly wage 

rate per farm paid regular and seasonal workers in Table 3 was used 

as a base to estimate changes in short and long run employment and 

in the short and long run wage bill. 

Short Run Effects on Wage Increases 

Based on the wage elasticity of demand (-0. 663) that was found 

in the Nation,   the short run demand for hired farm labor minimum 

wage floor of $1. 45 per hour would result in overall decline in hired 

farm employment of 4 to 25 percent for the various sectors (Table 31). 

The wage bill would increase from 5 to 30 percent.    A minimum wage 

floor of $1. 60 per hour would result in a decline in hired employment 

from 3 to 30 percent for the various sectors of agriculture (Table 31). 

The wage bill would increase from 2 to 21 percent.     These data are 

all reported in Table 31.     The decline in employment would be great- 

est on tobacco and cotton farms and the increase in wage bill would be 



Table 31.    Percentage decrease in short run employment of hired farm labor and increase in wage bill 
with specified minimum wages,   by type of farm,   United Statesa 

Type of Farm 

Hourly Wage 

(as reported 

in Table 3) 

Assume Wage 

$1.45 an hour $1.60 an hour 

Employment decrease Wage bill increase Employment decrease       Wage bill increase 

Cash grain 

Tobacco 

Cotton 

Other field crop 

Vegetable 

Fruit and nut 

Poultry 

Dairy 

Other livestock 

General 

c 
All type 

1.26 

0.97 

0.93 

1.22 

1.46 

1.52 

1.72 

1.18 

1.72 

1.27 

1.33 

9 

13 

25 

11 

0 

0 

0 

13 

0 

4 

6 

5 

30 

16 

6 

0 

0 

0 

7 

0 

9 

3 

percent 
25 

28 

30 

16 

6 

3 

0 

18 

0 

14 

11 

8 

19 

21 

10 

3 

2 

0 

11 

0 

8 

6 

Does not include Alaska and Hawaii.   Percentage decrease from 1966. 

Example of computation:     %Ap=_J__2_        =          ="0.14022 
P^P.,^ 

1.26 - 1.45 

1.26 +1.45/ 

°/oAQ 
0/oAP 

=    -0.663;   % AQ = (-0 .663) (-0.14022) = 0.0929 

Q    -Q Vl        2 

Q   +Q / 
1        2 2 

Includes miscellaneous farms 

%AQ 

100 - Q„ 

= 0 .0929 
100+92/2Qo 

2    =91.12   =    91 

employment decrease = 100-91 =9% 

wage bill increase = 

(91X 1.45)-(100)(1.26) 

(100) (1 .26) 

oo 

x 100 = 5% 
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greatest on these farms.     The average wage for the vegetable,   fruit 

22 and nut,   poultry and other livestock     were above the minimum wage 

of $1. 45 per hour in 1966,   therefore no change would occur in employ- 

ment and the wage bill on these farms.     But if wage rate were set at 

$1. 60 per hour,   only the poultry and other livestock sections will not 

be affected.     The average rates on those farms were already higher 

than $1. 60 per hour.     For all farms,   if the wage rate were set at 

$1. 45 per hour,   or $1. 60 per hour,   then the hired farm employment 

will decrease from 6 to 11 percent.     The wage bill would increase by 

3 to 6 percent respectively. 

Long Run Effects of Wage Increases 

The wage elasticity of demand (-1. 290) that was found in this 

study,   would mean that if the wage rate were to increase by 10 per- 

cent,   the hired farm employment would decrease by 12. 90 percent. 

At a minimum wage floor of $1. 45 per hour,   the hired farm labor force 

would decrease by as little as 15 percent and as much as 44 percent in 

the various sectors (Table 32).     The wage bill would decrease from 3 

to 13 percent.     The decline in hired farm employment would be great- 

est on tobacco and cotton farms and the wage bill decrease would also 

22 
Livestock other than dairy and poultry - cattle,   calves,   hogs,   sheep, 

goats,   wool,   and mohair,   except for farms in 17 Western States, 
Louisiana,   and Florida that qualified as livestock ranches.   (Ibid,   p 32) 



Table 32.     Percentage decrease in long run employment of hired farm workers and decrease in wage 
bill with specified minimum wages,   by type of farm,   United Statesa 

Type of Farm 
Hourly Wage 
(as reported 
in Table 3) 

Assume Wage 

$1.45 an hour $1 .60 an hour 

Employment decrease Wage bill decrease Employment decrease    Wage bill decrease 

Cash grain 

Tobacco 

Cotton 

Other field crop 

Vegetable 

Fruit and nut 

Poultry 

Dairy 

Other livestock 

General 
b 

All type 

1.26 

0.97 

0.93 

1.22 

1.46 

1.52 

1.72 

1.18 

1.72 

1.27 

1.33 

17 

41 

44 

20 

0 

0 

0 

23 

0 

15 

11 

4 

12 

13 

5 

0 

0 

0 

S 

0 

3 

3 

percent 
26 

48 

51 

29 

11 

6 

0 

32 

0 

26 

21 

6 

14 

16 

7 

3 

1 

0 

8 

0 

7 

5 

Does not include Alaska and Hawaii.   Percentage decrease from 1966. 
b 
Includes miscellaneous farms. 

vO 
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be the greatest on these farms.     No effect would be felt on vegetable, 

fruit and nut,   poultry,   and other livestock farms because the average 

wage of these farms is already higher than the hypothetical minimum 

floor.     For all farms,   hired employment would decrease 11 percent 

and the wage bill would decrease by 3 percent.     If the minimum wage 

floor were to increase to $1. 60 per hour,   hired farm employment 

would decrease from 6 to 51 percent in the various sectors (Table 32). 

The greatest reduction in farm employment would occur on tobacco 

and cotton farms,   the wage bill would also decrease the most in these 

farms.     For all farms,   the hired farm employment would decrease by 

21 percent and the wage bill would decrease by 5 percent.     The decline 

in employment of workers would be the greatest in percentage terms 

on cotton,   tobacco and dairy farms.     Much smaller decreases would 

occur for vegetable,   fruit and nut,   poultry and other livestock enter- 

prises.     These results are reported in Table 32. 

Forces Affecting Hired Farm Labor Use At The Individual Farm Level 

Cash grain farms are highly mechanized.     Because of this degree 

of mechanization,   the hired farm employment is likely to decline less 

than for many other types of farms regardless of wage.     But some 

reductionmay be expected when larger machines and other labor saving 

innovations not in present use become available.     In the long run,   if 

the wage rate were increased to $1. 45 or $1. 60 per hour,   the employ- 
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ment on cash grain would decrease by 17 to 26 percent. 

If the government is still to restrict the growing of tobacco to 

small productive units,   then tobacco mechanization would not be feas- 

ible.     So in the long run the estimate of the reduction of hired farm 

labor from 41 to 48 in Table 32 are probably high for this sector. 

Some tobacco farmers may perform custom work and some using a 

large amount of family labor may purchase mechanical harvesters at 

the higher wage rate. 

Harvesting of cotton became highly mechanized during the 1960,s 

(90 percent machine harvested in 1966). This has enabled the enlarge- 

ment of many cotton farms and has made labor use decline by about 

23 80 percent     .     The estimate in Table 32 shows that in the long run 

hired farm employment on cotton farms will decrease by about 44 to 

51 percent. 

24 
In the other field crop       sector,   in some harvest mechanization 

is occurring.     Peanuts,   potatoes and sugar beets are being mechani- 

zed.     The hired farm labor requirements are declining.     The estimate 

of the reduction of hired farm labor for this type of farm is from 20 

to 29 percent (Table 32).     The further the development of mechaniza- 

75  
Gavett, Earl E. Potential Mechanization in the Flue-Cured Tobacco 

Industry, speech presented at the 23rd Tobacco Workers, Calif. , Univ. 
of Maryland,   College Park,   Md. ,   Jan.   13-15,   1970. 

24 Other field crops - Peanuts,   potatoes (Irish and sweet),   sugar cane 
for sugar or syru,p,   sweet sorghum for syrup,   broomcorn,   popcorn, 
sugar beets,   mint,   hops,   and sugar beet seed. 
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tion would decrease the demand for hired farm labor even faster. 

Vegetable farming and the harvesting of tomatoes,   carrots,    snap 

beans,   green peas and sweet corn are now highly mechanized.    How- 

ever mechanical harvesting of lettuce,   cabbage,   cucumbers and straw- 

25 
berries is still in the experimental stage     .     The estimate of the 

reduction of hired farm labor for this type of farm is from 0 to 11 

percent (Table 32). 

Poultry production is now aided considerably by equipment. 

Wage rates on poultry farms are among the highest.    A new minimum 

wage still lower than the actual wage rate would not affect these farms. 

In dairy farming,   the use of mechanical milkers,   larger herds 

and improved milking,   housing,   and feeding facilities have reduced 

the labor requirement.     In addition,   production is increasing because 

of improved breeding and feeding practices.     In the long run,   the 

requirement for hired farm labor on these farms would be reduced 

about 23 to 32 percent (Table 32) by a higher minimum wage rate. 

The other livestock  farms are small operations,   use mostly 

family labor.     Since the actual wage rate is higher than the assumed 

minimum wage floor,   there will be no affect on these farms.     However, 

the large farms are able to use labor saving devices that are not eco- 

2.5 Davis,   V. W.     Labor or Capital -- The Road Ahead,   Fruit and Veg- 
etable Harvest Mechanization,   Manpower Implications.     Edited by 
B. F.   Cargill and G. E.   Rossmiller,   Mich.   State Univ. ,   RMC Rpt. 
No.   17,   1969,   pp 112-141. 
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nomically feasible on the small farms.     Therefore,   as livestock farms 

increase in size the demand for hired farm labor may decrease. 

Future Demand For And Unionization of Hired Farm Labor in The 
Nation 

Legislation has been proposed that would extend coverage of 

the National Labor Relations Act (NLRA) to certain farm laborers 

and would permit them to organize and bargain collectively.    Vanden 

Fuller [19] identifies the following as forces in favor of the growth of 

unionization and collective bargaining in agriculture:   (a) vertical 

integration; (b) union and public support; (c) extension of NLRA.    He 

also observes that no great wave of farm unionization is in prospect 

because of some factors that tend to act as constraints:   (a) farm 

employment will continue to be predominantly in small scale broadly 

scattered units;   (b) seasonal workers are not generally responsive 

to unionization appeals;   (c) high cost of organization;    (d) adminis- 

trative and legal frictions under NLRA coverage with respect to 

bargaining agents and eligibility to voters. 

Wage rate increases would result in further substitution of cap- 

ital for labor.     The rate at which the capital will substitute for labor 

depends on many factors:   (a) the availability,   cost,   and performance 

of substitutable  machines;    (b) the future demand prospects for parti- 

cular commodities;   (c) the supply of farm workers available for 

manual and machine work. 
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The data presented earlier in this study indicated that the elas- 

ticity of substitution of capital for hired farm labor is 1. 449.     This 

means that a 10 percent increase in using capital would result in a 

14. 49 percent decrease in the number of hired farm labor.     Farmers 

would continue to substitute capital for hired farm labor if the real 

wage for hired farm labor increases in the way that the cost of pro- 

ducing agricultural goods is cheaper  by using capital rather than 

hired farm labor. 

As mentioned above,   the substitution of capital for hired farm 

labor depends also on the availability of the substitution,   this will 

differ from one farm sector to the other.     But as the Nation as a 

whole capital is readily substitutable for hired farm labor.     In the 

long run wage elasticities range from -1. 027 to -1. 290,   in other words, 

the wage demand is elastic.     In the long run,   when real farm wage will 

increase 10 percent,   the reduction of hired farm labor will bemore 

than 10 percent.     Thus,   hired farm labor would be far from unionized 

because capital is readily substitutable for hired farm labor,   union 

could not increase in real farm wage.     Any increase in real wage 

would increase the rate of substitution of capital for hired farm labor. 

This in turn would result in a reduction of total income and number 

for hired farm workers.     Only those with special skills and high job 

security would benefit from such a policy. 
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Middle Atlantic Region 

The number of hired farm laborers in the Middle Atlantic region 

in 1969 is about 30 percent of the number of 1949.     Hired farm labor 

expenditure in 1969 is about 47 percent of that in 1950.     This means 

that hired farm labor is declining in importance as a factor of input 

in this region.     The major products of this region are dairy and poul- 

try.     As mentioned above the labor component of poultry production 

is now performed mostly by equipment.     For dairy farms,   mechani- 

cal milkers,   larger herds,   improved milking,   housing,   feeding faci- 

lities,   and breeding have reduced labor requirements. 

The wage elasticity of this region is -2. 14,     This means that the 

10 percent increase in wage rate would cause a Zl. 4 percent reduction 

in number of hired farm labor,   other factors held constant.     The 

elasticity of substitution of capital for hired farm labor is 1. 692. 

This also means that a 10 percent increase in capital would decrease 

a 16. 92 percent in the number of hired farm labor.     The number of 

hired farm workers declines proportionally more than the wage rate 

increases.     The elasticity of substitution of capital for hired farm 

labor is greater than one,   this means that capital is readily substi- 

tutable for hired farm labor.     Any increase in real farm wage would 

increase the rate of substitution of capital for hired farm labor.     This 

in turn would result in a reduction of total income and number for 

hired farm labors. 
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The short run elasticity for the quantity of hired farm labor 

supplied to agriculture with respect to a change in farm wage rate is 

0. 940.     This means that a 10 percent increase in farm wage rate would 

result in 9- 4 percent increase in the quantity of hired farm labor 

supplied in the Middle Atlantic region. 

The short run elasticity of "corrected" non farm income is 

-1. 472.     This means that a 10 percent increase in non farm income 

would result in a 14. 72 percent reduction in number of hired farm 

labor.    Any farm policy directed toward transferring labor out of 

agriculture must recognize the importance of unemployment as a 

factor in the labor transfer process.     Fuller indicated that the de- 

clining total employment of persons on farms will be accelerated 

and total welfare will be improved only if those displaced from agri- 

culture are effectively absorbed elsewhere [ 19}. 

Pacific Region 

The number of hired farm laborers in the Pacific region in 

1969 is about 82 percent of the number in 1950.     Hired farm labor 

expenditure in 1969 was about 117 percent of the 1950 level.     This 

means that hired farm labor in this region is still a very important 

input. . 

The employment of hired farm labor in the Pacific region has 

not declined in accordance with the national trend.     This is surprising 
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in view of the significant labor-saving advances affecting this region. 

The short run wage elasticity at the mean is -0. 541.     This means 

that a 10 percent increase in wage rate would result in a 5. 41 percent 

decrease   in hired farm labor.     The elasticity of substitution of capi- 

tal for hired farm labor in this region is 0. 595; a 10 percent increase 

in capital would decrease in a 5. 95 percent in number of hired farm 

labor.     Capital is not readily substitutable for hired farm labor. 

No substitution for hired farm labor is available,   hired farm 

labor is still an important factor input.     This point will lead to sup- 

port the inelasticity of hired farm labor demanded with respect to 

real farm wage.    When real farm wage is increased,   no substitu- 

tion is available,   farmers could not decrease much of labor; farmers 

would still use hired farm labor even in increasing cost to them so 

long as the marginal  cost is not exceeding the marginal return. 

The major products in this region are fruits and vegetables. 

The hired farm workers are still a very important input in spite of 

increase in labor-saving machines.     This may be due in part to the 

fact that machine harvested fruit has not been of the same high qual- 

ity as the hand-harvested crops.     As long as a significant difference 

in quality exists,   higher prices may justify the added costs of hand 

labor. 
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Oregon 

The number of hired farm workers in Oregon in 1970 is about 

59 percent of the 1950 number.     The hired farm labor expenditure in 

1969 is about 68 percent of that in 1950.     This means that the demand 

for hired farm labor in Oregon is declining in number and importance. 

The short run wage elasticity ranges from -1. 64 to -2. 58 at the 

means.     This means that a 10 percent increase in the wage rate would 

result in a decrease of 16. 4 to 25. 8 percent in hired farm labor.     The 

seasonal demand of hired farm labor in harvesting pears,   in Jackson 

County,   Oregon,   the short run elasticity with respect to real wage 

rate is -1. 769-     The result shows that the short run elasticity with 

respect to real farm wage in Oregon is indeed elastic. 

The elasticity of substitution of capital for hired farm labor is 

1. 938.     This means that a 10 percent increase in capital would de- 

crease a .19. 38 percent in number of hired farm labor.     Capital is 

readily substitutable for hired farm labor.     Any increase in real 

farm wage would increase the rate of substitution of capital for hired 

farm labor.     This in turn would result in a reduction of total income 

and number for hired farm labor. 

The short run elasticity for the quantity of hired labor supplied 

to agriculture with respect to a change in real farm wage is 4. 02. 

This means that a 10 percent increase in real farm wage would re- 
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suit in a 4. 02  increase in the quantity of the labor supplied in Oregon. 

The short run elasticity of "corrected" non farm income is 

-2. 05.     This means that a 10 percent increase in non farm income 

would result in a 20. 5 percent decrease in number of hired farm 

laborers. 

Employment Trends in Oregon 

The demand for hired farm labor in the harvesting of pole bean 

and strawberries is increasing because of economic pressure and 

developing technology.    Pole bean production faces overwhelming 

odds as the improved quality of newer varieties of machine-harvested 

bush beans gradually reduces the margin of preference at the market. 

With the increase in the cheaper strawberries from Mexico,   the 

growers in Oregon are reluctant to take on the crop with such a 

threatened market outlook.    Another factor that will reduce the de- 

mand for hired farm workers is the possible development of a satis- 

factory machine to harvest strawberries.     The new nut harvester 

unit,   developed by Johnson Farm Machinery Co.   of Woodland,   Calif- 

ornia,   makes a clean sweep of fallen nuts.     Even on unprepared or- 

chard ground the harvester blows out leaves and debris picked up 

by the machine and deposits the nuts into the attached trailer.     The 

new Johnson harvester,   gathered a record harvest of three tons per 

hour of operation [7,  p. 11.   This unit will reduce the demand for hired 

farm labor even more. 
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As mentioned above,   capital is readily subs-titutable for hired 

farm labor and the wage demand is elastic.     The further  increase in 

real farm wage would increase the rate of substitution of capital for 

hired farm labor.     This in turn would result in a reduction of total 

income and number of hired farm laborers in Oregon. 

Summary and Remarks 

Two characteristics of hired farm labor during the last two 

decades are that aggregate demand declined rapidly and farm wage 

increased.     The short run wage elasticities for national range 

from -0. 529 to -0. 663.    The long run wage elasticities range from 

-1. 027 to -1. 290.    For the Middle Atlantic region the wage elasticity 

is -2.140.     The short run wage elasticities for Oregon range from 

-1. 64 to -2. 58.     The long fun wage elasticities range from -3. 25 to 

-5. 86.     For the seasonal harvesting of pears,   in Jackson County, 

Oregon,   the short run wage elasticity is -1. 769 and the long run is 

-2. 103.     The impact of increasing wage rates depend on type of farm, 

size of farm and the advance of technology.     The wage elasticity tends 

to be elastic as the result of this study shows in the Middle Atlantic 

region,   Oregon and seasonal harvesting pears.     This study is in 

contrast with many national and regional demand studies which indi- 

cate an inelastic demand for hired farm labor with respect to wage 

rate [40,   411,     The result of this study coincides with Ram P. 
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Yadav [49] that the demand for hired farm labor with respect to wage 

rate in Oregon is indeed elastic.     The substitution of capital for labor 

is greater than one except  in the Pacific region and California.     Wage 

rates increases would result in the further substitution of capital for 

hired farm labor.    Any efforts to increase the wage rate would result 

in the reduction of hired farm labor income and number of workers 

more than wage rates increase. 

However,   several factors that may ease employment losses in 

spite of many indications:  [38] 

a. The machine harvested fruit has not been of the same high 

quality as the hand-harvested crops.    As long as a significant differ- 

ence in quality exists,   higher prices may justify the added costs of 

hand labor. 

b. Local housewives and school-age youth in harvest activities 

have always sought the opportunity to earn extra money regardless of 

wage rate. 
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VI.    SUMMARY AND CONCLUSIONS 

This study attempts to quantify the elasticity of demand of hired 

farm labor with respect to real farm wage rate for the nation,  the 

Middle Atlantic region,   the Pacific region and Oregon.    It tries to 

disaggregate the demand of hired farm labor by looking at the seasonal 

demand of hired farm labor in harvesting pears in Jackson County, 

Oregon.     The results are used to check the analysis for the state of 

Oregon.    It also attempts to find the elasticity of substitution of capi- 

tal for hired farm labor. 

There has been a significant decline in the number of hired farm 

laborers in the U.S.    In 1969,   there was a decrease of 50 percent in 

the total for hired farm labor from  1950.     For the same period of time, 

there was 69 percent decrease in the number of hired farm laborers 

for the Middle Atlantic region.     For the Pacific region,   California 

and Oregon,  there has been a decrease of 18,   24 and 41 percent,   re- 

spectively.    During the period when the number of hired farm labor- 

ers was declining,  the composite wage per hour paid to hired farm la- 

borers increased from $0. 561 to $1. 33 per hour for the U.S. ; from 

$0. 622 to $1. 35 per hour for the Middle Atlantic region; from $0. 895 

to $1. 76 per hour for the Pacific region; from $0. 925 to $1. 59 per 

hour for Oregon and from $0. 884 to $1. 780 per hour for California. 
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A simultaneous equation model is used in this study.     The 

structural model for hired farm labor is presented in a system of 

linear equations.     There are also dynamic models which are based 

on distributed lagged variables and permit the estimation of both 

short run and long run elasticities.     Static models,   which estimate 

only the short run elasticities are also included.    An ordinary least 

square estimate is also used.    A trend variable is introduced into 

both demand and supply equations as a partial guard against specific 

cation bias in the coefficient of the lagged variable.    The demand and 

supply equations both in the dynamic and the static models are over- 

identified. 

For the United States,   in the dynamic model,   the short run 

demand elasticities with respect to real farm wage range from -0. 529 

to -0. 663.     These coefficients are significant at the 5 percent level. 

The coefficient of adjustment is 0. 514,   indicating that 51. 4 percent 

of the difference between equilibrium and actual employment is elim- 

inated within one year.     This coefficient of adjustment implies that 

long run elasticities are about double the short run elasticities.     The 

coefficient of adjustment is significant at the 5 percent level.     For 

the static model,   which is the combination of short run and long run 

adjustments the wage elasticities range from -1. 003 to -1. 279.     These 

coefficients are significant at the 1 percent level.     For the single equa- 

tion model,   the short run elasticities with respect to real farm wage 
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range from -0. 165 to -0. 447.     These coefficients are significant at 

the 5 percent level. 

For the Middle Atlantic region,   in the static model,   the demand 

elasticity with respect to real farm wage is -2. 140.     This coefficient 

is significant at the 1 percent level.     The short run supply elasticity 

with respect to real farm wage is 0. 940.     This coefficient is not sig- 

nificant at the 5 percent level.     Corrected non farm income has a 

short run elasticity of -1. 472,   which is significant at the 1 percent 

level. 

For the Pacific region,   in the dynamic model,   the short run 

demand elasticity with respect to real farm wage is -0. 541 which is 

not significant at the 5 percent level.     The coefficient of adjustment 

is 0. 45 3 which is significant at the 5 percent level.     In the static 

model,   the wage elasticity is -1. 371 which is significant at the 1 per- 

cent level. 

For Oregon,   in the dynamic model,   the short run demand 

elasticities with respect to real farm wage range from -1. 64 to -2. 58 

which are significant at the 10 percent level.     The coefficients of ad- 

justment range from 0. 44 to 0. 505 which are significant at the 1 per- 

cent level.     In the static model,   the wage elasticities range from 

-3. 10 to -3. 24 which are significant at the 10 percent level.     The 

short run supply elasticity with respect to real farm wage is 4. 02 

which is significant at the 10 percent level.     The coefficient of adjust- 
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ment is 0. 78 which is not significant at the 5 percent level.     The 

supply elasticity with respect to real farm wage is 4. 77 in the static 

model which is significant at the 1 percent level. 

The demand for seasonal hired farm labor in harvesting pears, 

in Jackson County,   Oregon with respect to real farm wage is -1. 769 

which is significant at the 10 percent level.     The result shows that the 

short run elasticity with respect to real farm wage in Oregon is elas- 

tic. 

The real farm wage elasticities are elastic as shown by the 

result of this study in the Middle Atlantic region,   the Pacific region 

and Oregon.     This study is in contrast with many national and region- 

al demand studies which indicate an inelastic demand for hired farm 

labor with respect to real farm wage rate.     The result of this study 

coincides with Ram P.   Yadav that the demand for hired farm labor 

with respect to real farm wage in Oregon is indeed elastic. 

Because of mechanization and new technology,   particularly in 

the harvest of fruits and vegetables,   this study tries to find the elas- 

ticity of substitution of capital for hired farm labor.     Estimation of 

the relative shared of hired farm labor shows that the share of income 

allocated to hired farm labor have been declining in the nation,   the 

Middle Atlantic region,   the Pacific region,   the states of Oregon and 

California. 

The elasticity of substitution of capital for hired farm labor for 
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the United States,   Middle Atlantic region,   Pacific region,   California, 

and Oregon are 1. 449,   1. 692,   0. 595,   0. 429,   and 1. 938,   respectively. 

These coefficients are significant at the 5 percent level except for 

California which is not significant at the 5 percent level. 

The impact of increasing real farm wage rates depend on type 

of farm,   size of farm and the advance of technology.    As mentioned 

above,   the demand elasticities with respect to real farm wage are 

elastic in the Middle Atlantic region,   the Pacific region and Oregon. 

In the long run,   wage elasticity for the Nation is elastic.     This means 

that a 10 percent increase in real farm wage would result more than 

10 percent reduction in number of hired farm laborers.     The elastici- 

ties of substitution of capital for labor in the United States,   the Middle 

Atlantic region and Oregon are greater than one.    With the knowledge 

of the readiness of capital for substituting for hired farm labor,   any 

effort to increase in agricultural wage would increase the rate of 

substitution of capital for hired farm labor.     This in turn would re- 

sult in the reduction of total income and number for farm workers. 

Only those with special skills and high job security would benefit from 

such increase in agricultural wage.     However,    several factors would 

ease losses of employment:   first,   the machine harvested fruit  has 

not the same high quality as the hand-harvested,   if difference in 

quality exists,   higher prices may justify the added cost of hand labor; 

second,   local housewives and school-age youth will harvest vegetables 
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and fruits for extra money regardless of the wage rate. 

Future Research 

This study indicates the demand for hired farm labor with res- 

pect to the real farm wage in the Middle Atlantic region,   the Pacific 

region and Oregon is elastic.     Several studies in the national and 

regions showed that the demand for hired farm labor was inelastic. 

In view of the findings in this study,   it is very important to analyze 

the new demand of hired farm labor in the other regions and states 

by including the current data time periods.     This study also showed 

that the real wage elasticity in the state of Oregon was different from 

the Nation,   and the Pacific region because the impact of technology 

is different from region to region,    state to state and also depends on 

the type and size of the farms.     In order to make an agricultural 

policy at the state level for improving wages of farm workers,   it 

would be useful to use the quantitative results from that state rather 

than the Nation or the region. 



110 

BIBLIOGRAPHY 

1. Arrow,   Kenneth J. ,   Hollis B.   Chenery,   Bagicha Minhas,   and 
Robert M.   Solow.     Capital-labor substitution and economic 
efficiency.    Review of Economics and Statistics   43:225-250. 
1961, 

2. Basmann,   R. L.    A generalized classical method of linear esti- 
mation of coefficients in a structural equation.     Econometric 
25:77-83.    1957. 

3. Braff,   Allen J.    Microeconomic analysis.     New York,   Willey. 
1969.     295 p. 

4. Brandow,   G. E.    A note on the Nerlove estimate of supply  elas- 
tic.    Journal of Farm Economics   40:719-722.    1958. 

'" 5.       Christ,   Carl F.     Econometric models and methods.     New York, 
John Willey and Sons,   1966.     705 p. 

6. Coffey,   Joseph D.     National labor relations legislation:   possible 
impact on American agriculture.    American Journal of Agricul- 
tural Economics   51:1065-1147.    1969. 

7. Corvallis Gazette Times,   Oregon.    Volume 64,   No.   162,   Nov. 
6,   1971.    p 1. 

8. David, P. A. and Th. van de Klundert. Biased efficiency growth 
and capital-labor substitution in the U. S. 1899-1960. American 
Economics Review   55:357-394.    1965. 

9. Diamond,   Peter A.     Disembodied technical change in a two- 
sector model.    Review of Economic Studies.     33:161-168,    1965. 

10.        ,   Daniel McFadden,   and Miguel Rodriguez, 
Identification of the elasticity of substitution and the biased of 
technical change.     Paper presented at the New York meeting of 
the Econometric Society,   December 1965. 

11. Fei,   John C. H. ,   and Gustav Ranis.    Innovation,   capital accumu- 
lation and economic development.     American Economic Review 
53:283-313.    1963. 



Ill 

1Z.        .     Innovational intensity and factor bias in the 
theory of growth.     International Economic Review,   VI pp 182-198. 
1965. 

13. Ferguson,   Charles E.     Time-series production functions and 
technological progress in American manufacturing industry. 
Journal of Political Economy   73:135-147.     1965, 

14.        .    Microeconomic theory.     Illinois,   Richard 
D.   Irwin,   Inc.    1966.     439 p. 

15.        .     Neoclassical theory of technical progress and 
relative factor shares.    Southern Economic Journal   34:490-504. 
1968. 

16.        ,   and John R.   Moroney.     The sources of change 
in labor's relative share:   a neoclassical analysis.     Southern 
Economics Journal   35:308-322.     1969. 

17. Foote,   Richard J.    Analytical tools for studying demand and 
price structures.     1958.     217 p.(U.S.   Dept.   of Agriculture 
Handbook No.   146). 

18. Friedman,   Milton.    Price theory; a provisional test.     Chicago, 
Aldine   1962.    285 p. 

19. Fuller,   Varden.    Hired farm labor in the West.     In Rural Pover- 
ty in the United States,   President's National Advisory Commis- 
sion on Rural Poverty,   Washington,   May 1968.    pp 421-441. 

20. Griliches,    Zvi.     Distributed lags,   disaggregation,   and regional 
demand function for fertilizer.     Journal of Farm Economics 
41:90-102.    1959. 

21.        .     The demand for inputs in agriculture and a 
derived supply elasticity.     Journal of Farm Economics 41:309- 
322.    1959. 

22. Halvarson,   H. W.     The response of milk production to price. 
Journal of Farm Economics 40:1101-1113.    1958. 

23. Heady,   Earl O.   and Luther G.   Tweeteen.    Resource demand 
and structure of the agricultural industry.    Ames,   Iowa State 
University Press.     1963.     515 p. 



.112 

24. Heady,   Earl O.   and Stanley S.   Johnson.     Farm labor demand. 
Iowa State University of Science and Technology.    Iowa.     CAEA 
Report #13    1962.    25 p. 

25. Henderson,   James M.   and Richard E.   Quandt.    Microeconomic 
theory.     New York,   McGraw Hill,   1958.     291 p. 

26. Johnson,   Gale D.    Allocation of agricultural income.     Journal 
of Farm Economics   30:724-745.    1948. 

27. Keynes,   John M.    Relative movements of real wages and out- 
put.    Economics Journal   49:49.    1939. 

28. Klein,   Lawrence R.    On the interpretation of Theil's method 
of estimating economic relationships.     Metroeconomics 7:147- 
153.    1955. 

i 

29. Kravis,   Irving B.     Relative income shares in fact and theory. 
American Economics Review   49:917-949.    1959- 

30. Lianos,   Theodore P.     The relative share of labor in the United 
States Agriculture,   1949-1968.    American Journal of Agricul- 
tural Economics.    53:411-422.    1971 

31. Mac Eachern,   G. A.   and V. W.  Ruttan.    Determining factor 
shares.    In Farmers in the Market Economy.    Center for Agri- 
cultural and Economic Adjustnnent,   Annes,   Iowa State University 
Press.     1964. 

32. Malinvaud,   Edmond.    Statistical methods of econometrics.     Tr. 
by A.   Silvery.    Chicago,   Rand McNally,   1966.    631 p. 

33. Moroney,   John R.     Technological progress,   factor proportions, 
and the relative share of capital in American manufacturing, 
1942-1957.    Western Economic Journal.   6:359-374.   1968. 

34. Nerlove,   Marc.    Distributed lags and the estimation of long run 
supply and demand elasticities: theoretical consideration.    Jour- 
nal of Farm Economics 40:301-311.    1958. 

35.        .    On the Nerlove estimate of supply elasticity: 
a reply.     Journal of Farm Economics   40:719-728.     1958. 

36.        .    On the estimation of long run elasticities: a 
reply.     Journal of Farm Economics   41:632-640.     1959. 



113 

37. ,   and William Addison.     Statistical estimation 
of long run elasticities of supply and demand.     Journal of Farm 
Economics   40:861-880.    1958. 

38. Oregon. Employment Division. State Employment Service. 
Annual rural manpower report,   1970.     Salem.     72 p. 

39-       Ruttan,   Vernon W.   and Thomas T.   Stout.    Regional differences 
in factor shares in American agriculture:   1925-1957.     Journal 
of Farm Economics   42:52-68.    I960. 

40. Schuk,   G.   Edward.    An econometric investigation of the market 
for hired labor in agriculture.     Journal of Farm Economics 
44:307-321.    1962. 

41.        ,   and John R.   Leeds,    A regional analysis of 
the demand for hired agricultural labor.    In:   Papers and Pro- 
ceedings of the Regional Science Association,   ed.   by Morgan D. 
Thomas.  Vol.   11.    Philadelphia,   1963.    p 295-308. 

42. Solow,   Robert M.    A skeptical note on the constancy of relative 
shares.    American Economics Review    48:618-631.    1958. 

43. Stout,   Thomas T.   and Vernon W.   Ruttan.    Regional patterns 
of technological changes in American agriculture.     Journal of 
Farm Economics   40:196-207.    1958. 

44. Tyrchniewicz,   Edward W.   and G.   Edward Schuk.     Regional 
supply of hired labor in agriculture.     Journal of Farm Econo- 
mics   48:537-556.    1966. 

45. U. S.   Agricultural Marketing Service.     Farm income situation. 
No.   218 supplement.    1971.     147 p. 

46. U. S.   Bureau of Employment Security.     Farm labor develop- 
ments.     June/july.    1970.   p 3. 

47. U. S.   Department of Agriculture.    Agricultural statistics.    Var- 
ious issues. 

48.        .     Farm labor.     SRS.    Various monthly reports. 

49. Yadav, Ram P. An econometric analysis of the demand for 
selected agricultural inputs in Oregon. Unpublished. M. S. 
Thesis,   Oregon State University.   1971.   113 numb leaves. 



114 

50.       Yeh,   Martin H.     The labor market with particular reference to 
Canadian agriculture.     Journal of Farm Economics   49:1257- 
1267.    1967. 



APPENDICES 



APPENDIX     A 

Table 1.     Data pertinent to the demand and supply analysis for hired farm labor in the U. S. 

Index of wage rate 

deflated by CPI 
Year 1957-59= 100 

1929 _ 
1930 51.6 
1931 42.8 
1932 36.1 
1933 33.9 
1934 36.8 
1935 39.1 
1936 42.0 
1937 45.7 
1938 45.0 
1939 45.7 
1940 45.8 
1941 53.1 
1942 62.2 
1943 77.6 
1944 91.6 
1945 99.5 
1946 100.7 
1947 92.5 
1948 90.5 
1949 88.4 
1950 88.3 
1951 90.6 
1952 94.0 
1953 94.5 
1954 92.9 

Index of prices received deflated by 
index of prices paid in production 

1957-59 =100 

Civilian Hired 
Index of technology "Corrected"! non labor force farm labor 

1957-59 = 100 farm income (thousand) (thousand) 

_ _ _ 3403 
63 31.30 49, 820 3190 
69 29.66 50,420 3103 
65 25.80 51,000 2894 
59 25.11 51,590 2865 
69 26.79 52, 230 2862 
62 27.28 52, 871 2878 
73 31.49 53,440 2981 
74 31.18 54, 000 2924 
72 29.42 54, 610 2807 
72 31.27 55, 230 2727 
75 32.72 55,640 2679 
82 35.33 55, 910 2652 
79 38.07 56,410 2555 
82 41.22 55,540 2436 
82 44.43 54, 630 2231 
85 45.01 53, 860 2119 
82 46.18 57, 520 2189 
88 41.90 60, 168 2267 
86 41.79 60, 621 2337 
85 42.60 61, 286 2252 
85 44.81 62, 208 2329 
86 45.25 62,017 2236 
89 47.05 62, 138 2144 
90 48.80 63,015 2089 
91 48.84 63, 643 2081 

100.0 
83.7 
71.0 
76.3 
84.1 
97.8 

102.2 
102.0 
85.1 
84.8 
89.4 

102.0 
115.8 
127.0 
124.2 
128.4 
134.2 
134.1 
125.3 
113.2 
113.8 
120.2 
114.4 
108.2 
105.1 
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Table 2.       Data pertinent to 
farm labor in the 

the demand and supply analysis for hired 
Middle Atlantic region. 

Year 

Index of wage rate 
deflated by CPI 

1957-59=100 

Constructed size 
of civilian labor force 

(thousand) 
Hired farm labor 

(thousand) 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

86.7 

86.5 

89.4 

92.4 

94.8 

94.2 

96.1 

99.7 

100.0 

99.5 

100.2 

100.6 

100.7 

101.9 

103.6 

104.6 

108.2 

111.3 

116.2 

121.2 

123.3 

11,900 

12,068 

12,313 

12,356 

12, 595 

12,538 

12, 574 

12, 852 

12, 970 

12, 863 

12, 869 

12, 991 

13,032 

13,098 

13,148 

13,290 

13,565 

13,921 

14,223 

14,. 501 

14,872 

181 

181 

173 

162 

156 

153 

149 

134 

131 

123 

127 

119 

111 

106 

100 

93 

84 

77 

66 

60 

57 

54 
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Table 3.     Data pertinent to the demand and supply analysis for hired 
farm labor in the Pacific region. 

Index of wage rate 
deflated by CPI 

Year 1957-59=100 

1948 

1949 

1950 

1951 

1952 

1953 

1954 

1955 

1956 

1957 

1958 

1959 

1960 

1961 

1962 

1963 

1964 

1965 

1966 

1967 

1968 

1969 

94.1 

93.0 

94.0 

96.9 

98.0 

96.9 

99.2 

101.8 

100.3 

99.1 

100.5 

102.1 

104.2 

104.7 

106.1 

107.2 

110.2 

114.7 

117.5 

118.6 

120.0 

Constructed size 
of civilian labor force Hired farm labor 

(thousand) (thousand) 

_ 321 

5,126 315 

5,220 292 

5,506 288 

5,734 291 

5,878 293 

5,987 291 

6,195 288 

6,490 287 

6,671 294 

6,785 295 

7,048 303 

7,174 297 

7,367 298 

7,556 283 

7,769 273 

7,938 257 

8,137 248 

8,542 242 

8,791 219 

9,154 239 

9,495 239 



Table 4.     Data pertinent to the demand and supply analysis for hired farm labor in Oregon. 

Year 

Index ofwage rate 
deflated by CPI 

1957-59 = 100 

Index of prices received 
by Oregon farmer deflated by 

index of prices paid in production by U .S . 
1957-59 =100 

Civilian Hired 
labor force farm labor 
(thousand) (thousand) 

37 
657.4 34 
664.4 33 
670.6 31 
675.1 31 
683.2 30 
695.2 29 
687.7 30 
697.6 29 
708.0 30 
718.3 29 
726.6 28 
736.1 30 
752.9 29 
777.7 30 
813.6 27 
843.4 23 
859.1 22 

882.7 22 
912.7 22 
928.6 22 

1950 
1951 
1952 
1953 
1954 
1955 
1956 
1957 
1958 
1959 
1960 
1961 
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 
1970 

100.3 
101.2 
100.4 
98.3 

100.7 
102.2 
101.0 
99.4 
99.4 

100.3 
101.1 
102.4 
103.7 
104.8 
105.8 
108.3 
109.0 
109.8 
110.5 
110.2 

102.8 
119.8 
112.0 
104.3 
104.0 
104.4 
100.8 
99.3 

100.0 
100.9 
97.2 
97.1 
94.7 
96.3 
97.7 
99.3 
98.2 

100.7 
100.4 
99.2 

vO 
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Table 5.    Data pertinent to the seasonal hired farm labor in harvesting 
pears,   in Jackson County,   Oregon. 

Wage rate {t per 44 lbs box) Hired farm labor 
Year deflated  by   CPI                                                 Domestic                     Total 

1954 16.443 

1955 16.064 

1956 15.203 

1957 15.514 

1958 16.166 

1959 16.415 

1960 16.664 

1961 17.898 

1962 15,988 

1963 15.564 

1964 15.141 

1965 18.028 

1966 20.866 

1967 15.932 

1968 17.728 

1969 17.623 

1970 21.787 

1375 1375 

1066 1066 

1665 1665 

1480 1823 

1700 1800 

1485 1650 

1270 1500 

1500 1690 

1532 1564 

1331 1347 

1130 1130 

1256 2255 

523 1090 

1350 1350 

726 726 

1422 1422 

811 811 
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APPENDIX    B 

Table 1.     Capital service and labor ratio (C/L) deflated by index of 
prices paid by farmers (1957-59 =: 100). 

Year U.S. Middle Atlantic Pacific Oregon California 

1950 2.8766 3.0722 2.3420 3 .0944 2.1408 

1951 3.2902 3.4461 2.6474 3.6439 2.4175 

1952 3.5830 3.8261 2.5614 3.4461 2.2994 

1953 3 .6607 3.9649 2.4697 3.5536 2.1741 

1954 3.9295 4.2219 2.6017 3.5336 2.3170 

1955 4.0839 4.7518 2.6705 3.7771 2.3325 

1956 4.2540 4.9598 2.7345 3.8875 2.3985 

1957 4.3356 4.8660 2.7099 3.8446 2.3807 

1958 4.6374 4.5071 2.9398 4.0102 2.5996 

1959 4.9102 4.7397 2.9095 3.9480 2.5966 

1960 4.9627 5.1039 3.1192 4.0977 2.8406 

1961 5.0334 5.0498 3.1784 4.3927 2.8783 

1962 5.3298 5.4929 3.5721 4.2028 3.3186 

1963 5.6186 6.0999 3.6576 4.5248 3.4085 

1964 5.7998 6.4224 3.3682 4.3931 3.0271 

1965 6.4287 6.7067 3.6536 4.9481 3.2512 

1966 7.2284 7.7130 3.7122 5.7350 3.3037 

1967 8.0656 8.6979 4.2013 6.5815 3.6665 

1968 8.1684 8.7767 3.7280 6.6072 3.1619 

1969 8.7322 9.2187 3.7524 6.5447 3.2305 



Table 2.     Wage rate and interest ratio (W/r). 
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Year U.S. Middle Atlantic Pacific Oregon California 

1950 0.1247 0.1352 0.1946 0.2011 0.1922 

1951 0.1389 0.1477 0.2077 0.2179 0.2042 

1952 0.1437 0.1562 0.2144 0.2200 0.2117 

1953 0.1461 0.1613 0.2183 0.2198 0.2165 

1954 0.1437 0.1611 0.2126 0.2116 0.2106 

1955 0.1436 0.1604 0.2169 0.2163 0.2151 

1956 0.1500 0.1687 0.2259 0.2229 0.2245 

1957 0.1549 0.1716 0.2256 0.2232 0.2230 

1958 0.1577 0.1753 0.2245 0.2212 0.2222 

1959 0.1629 0.1744 0.2250 0.2186 0.2240 

1960 0.1636 0.1745 0.2279 0.2198 0.2283 

1961 0.1635 0.1731 0.2232 0.2125 0.2232 

1962 0.1646 0.1769 0.2309 0.2218 0.2309 

1963 0.1660 0.1825 0.2321 0.2232 0.2239 

1964  . 0.1706 0.1828 0.2418 0.2327 0.2418 

1965 0.1761 0.1924 0.2574 0.2426 0.2593 

1966 0.1907 0.2038 0.2709 0.2509 0.2764 

1967 0.2074 0.2130 0.2854 0.2600 0.2891 

1968 0.2161 0.2291 0.2946 0.2679 0.2982 

1969 . 0.2333 0.2454 0.3088 0.2789 0.3123 
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APPENDIX   C 

Table 1.    Man-Hour (million). 

Year U.S. Middle Atlantic Pacific Oregon California 

1950 5010.69 365.97 591.17 59.3 461.54 

1951 4673 .60 339.66 579.51 55.6 456.77 

1952 4322.24 317.58 562.39 54.7 443.90 

1953 4071.43 293.36 551.91 52.2 437.73 

1954 3927.38 273.04 537.33 52.1 422.87 

1955 3874.07 250.41 533.68 50.7 424.48 

1956 3746.10 236.66 537.31 48.9 432.91 

1957 3755.49 235.41 537.14 50.2 429.78 

1958 3754.29 251.25 548.47 48.8 440.95 

1959 3611.53 239.82 570.08 50.0 460.60 

1960 3573.35 223.55 561.17 48.1 454.13 

1961 3569.54 216.08 560.80 46.6 457.28 

1962 3459.11 197.45 534.09 49.8 431 .02 

1963 3397 .73 184.36 541.92 48.4 433.82 

1964 3222.34 170.97 562.63 49.6 457.52 

1965 2995.79 159.65 546.76 44.3 454.43 

1966 2804.85 139.75 547.65 40.0 452.57 

1967 2569.64 126.27 493.38 36.8 413.21 

1968 2518.18 119.72 538.48 35.9 457.78 

1969 2403.01 114.71 534.48 35.8 451.01 
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Table 2.     Hired farm labor expenditure (million constant dollars). 

Year U.S. Middle Atlantic Pacific Oregon California 

1950 3354.4 293.9 631.4 65.5 486.9 

1951 3227.6 284.9 625.0 62.9 484.5 

1952 3088.6 275.3 625.6 62.5 487.6 

1953 2935.6 260.9 620.6 59.1 488.0 

1954 2773.5 242.4 598.2 57.7 466.2 

1955 2802.8 231.6 608.0 57.6 479.5 

1956 2788.8 230.4 628.1 56.4 502.8 

1957 2789.8 228.0 618.3 57.1 489.0 

1958 2822.2 240.5 623.6 54.6 496.1 

1959 2839.4 232.0 657.1 56.0 528.7 

1960 2835.1 217.3 657.5 54.4 533.0 

1961 2857.0 211.5 672.7 53.3 548.6 

1962 .2809.3 198.6 643.5 57.7 519.3 

1963 2802.2 190.1 660.3 56.7 532.6 

1964 2694.7 178.7 692.2 58,7 562.9 

1965 .2592.4 168.5 691.5 52.9 578.9 

1966 2554.4 150.7 721.5 48.8 608.2 

1967 2474,6. 145.5 666.0 45.2 564.9 

1968 2514.0 142.2 733.1 44.5 630.8 

1969 2502 .7 137.4 736.6 44.6 628.7 


