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Filberts are sold domestically in the shell and as kernels.     The 

establishment of the Filbert Marketing Order in 1949 has been used 

to regulate the domestic sales of ins hell filberts through the free, and 

restricted percentages; however,   the order does not cover the mar- 

keting of kernels.     The main problem facing filbert sellers has been 

the proper allocation of sales between the inshell and kernel markets. 

Traditionally,   inshell sales have been the dominant marketing outlet.   . 

Whether this  course of action should continue to be pursued has been 

a subject of discussion among both industry and non-industry experts. 

Many have advocated a shift in emphasis to the kernel market. 

The primary purpose of this study is to identify the wholesalers' 

demand for  inshell filberts.     The approach used in the analysis is 

to quantify as many variables that influence the supply of and demand 

for  inshell filberts as feasible.     An econometric model specifying both 

the supply and demand equations  is developed and the parameters of 



the equations estimated using both the Limited Information Maximum 

Likelihood and Ordinary Least Squares procedures.     Sources of data 

for inshell filberts are the sales invoices of Norpac Growers,   Incor- 

porated and the Managers' Annual Reports of the Filbert Control 

Board. 

Coefficients obtained were statistically significant at either the 

one or five percent level and the R    values are between 0. 6162 and 

0. 7877,     Price flexibilities and elasticities are calculated at the mean 

values.     The coefficients of elasticities are indicative of an elastic 

wholesale demand for inshell filberts.     The coefficient of price flexi- 

bility suggests that a ten percent increase in the volume of sales 

would be associated with a price reduction of a smaller percentage, 

therefore increases in the quantity of inshell filberts sold will lead 

to increases  in total gross revenues received. 

The results also show that the maximum lev^l of gross returns 

has generally not been attained indicating that typically  handlers have 

sold less than the maximum quantity to the inshell market.    Whether 

this is due to the over-restrictive policy of the marketing order or 

to other factors such as marketing costs has not been determined. 

But,   on the basis of the information obtained from the study it is 

concluded that the inshell market should be maintained. 
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AN ANALYSIS OF WHOLESALERS'  DEMAND 
FOR INS HELL FILBERTS 

I.    INTRODUCTION 

In the United States commercial filbert production is concen- 

trated within the region of the Pacific Northwest.     The Willamette 

Valley of Oregon produces about 96 percent of the United States pro- 

duction and the southwestern section of Washington between three and 

four percent.     Table  1 shows the distribution of total U.S.   production 

between the two states and their respective percentage of contribution 

from 1960/61 to 1974/75. 

The exact contribution filberts make to Oregon's economy is 

difficult to measure.     The figure varies from year to year depending 

on the size of crop and prices received.     Starting at the farm level 

and going through the processing channels,   the total value was esti- 

mated to vary from $4 to $6 million annually.     This estimate was 

made based on the 1960-1967 period during which production varied 

from 6,600 to 11, 700 tons,   resulting in cash farm receipts ranging 

from $3. 1 to $4. 2 million and the total value added by processing was 

estimated at $150 per ton (1,   p.   5).     During the  1969-1974 period, 

production ranged from 6,400 to 11,700 tons; however,   the total 

farm receipts had improved.     The range of farm receipts was from 

$3. 5 to $7 million while the value added by processing had increased 



Table 1.    Total production of filberts by states,   1960/61 to 1974/75.    (Orchard run dry weight in tons. ) 

Fiscal year U.S. Oregon % Total Washington % Total 

1960/61 8,950 8,400 93.9 550 6.1 

1961/62 11,760 11, 100 94.4 660 5.6 

1962/63 7,780 7,300 93.8 480 6.2 

1963/64 6,760 6,600 97.6 360 2.4 

1964/65 8,090 7,800 96.4 290 3.6 

1965/66 7, 740 7,300 94.3 440 5.7 

1966/67 12, 200 11,700 95.9 520 4. 1 

1967/68 7,540 7,000 92.8 540 7. 2 

1968/69 7,600 7,000 92. 1 600 7.9 

1969/70 7,400 7, 100 95.9 300 4. 1 

1970/71 9,260 8,750 94.5 510 5.5 

1971/72 11,370 11,000 96.7 370 3.3 

1972/73 10, 150 9,600 94.6 550 5.4 

1973/74 12, 250 11, 700 95.5 550 4.5 

1974/75 6, 700 6,400 95.5 300 4.5 

Source:       /ruit Situation,  U.S.  Dept.  of Agriculture,   Crop Reporting Service. 



to $234 per ton thus bringing the total value contributed to the state's 

economy up to $5 to $8 million annually (11,   p.   15). 

In 1964 there were a total of 639 farms in Oregon growing 

filberts (16, p.   159).     The number of farms had increased to 794 

in 1969 (I?,  p-   301).       The marketing of filberts was done by nine 

firms prior to  1967.     In 1967 a merger between two of the firms 

was   formed  thus   reducing  the   number   to  eight.      Since   then  one 

firm has declared bankruptcy (15,  p.   49).     The handling of filberts 

grown in the states of Oregon and Washington is  in conformity to 

and in compliance with the terms and provisions of a Federal Market- 

ing Order. 

In 1949 a Federal Marketing Order,   the Filbert Marketing Agree- 

ment,   was established to regulate the marketing of inshell filberts. 

The  intent of the order as expressed by Congress  in the Agricultural 

Marketing Act of 1937,   is to assist growers to obtain parity prices 

for their products.     The order  is administered by a Control Board 

set up to assist the Secretary of Agriculture.     The Board,   formed 

in 1949,   consists of three handlers    and five growers,   elected by 

The 1964 Census included farms that had sales of farm 
products ranging from as low as $50;  however,   the  1969 Census 
reported only farms that had sales not less than $2, 500.     In 1964 
the number of farms with sales less than $2, 500 was  2, 685. 

2 
Handlers refer to any packer or distributor of uns helled fil- 

berts  handling not less than 250 pounds filberts .during any fiscal year. 



4 
their respective groups and an additional member from outside the 

industry,   appointed by the elected members  (12,   p.   36).     The board 

prescribes pack specifications,   including minimum standards of qual- 

ity,   and regulates the marketing of the available nuts in compliance 

with the terms of the marketing order. 

Every year,  prior to the beginning of harvest,   the Board meets 

to consider a marketing policy for the ensuing year.     It estimates 

both the total potential supply and the total trade demand.     In line with 

these estimates,   the Board recommends a salable  (free) and restricted 

percentage to the Secretary of Agriculture who reviews the recommen- 

dation and publishes an order which he believes will result in the 

greatest total returns to growers.     The free percentage represents 

the maximum amount of the merchantable ins hell grades available 

that handlers can deliver to the domestic trade during the marketing 

year (August  1-July 31).     However,   out of this free portion,   the 

handlers can decide either to sell all of the portion, or to   sell only part 

of it and carry over the remainder as "free carryout. "    The free 

carryout will be sold the next year before the new crop is  harvested 

to meet the demand at that time.    Once the handlers declare the 

quantity of merchantable filberts for  handling they are required to 

DK 3 

set aside a certain percentage of the nuts    i. e.   (l-p'J/vf*'', x Q        ,   to 
if    t   i MG 

 .  Total estimated trade demand 
3   *       . - Free handler carryover 

p f = free percentage = ~—: : ; rz : :  
■L Estimated merchantable production 

+ undeclared handler carryin 
TDK 

Q        = Quantity of merchantable grades declared for handling. 
MG / 



meet the restricted obligation.     The set aside filberts cannot be sold 

in the domestic market in the ins hell form.     They are either shelled 

and sold domestically as kernels or are exported.     The filbert order 

is a diversion program.     Over the years studied,   the free and re- 

stricted percentages have averaged 69 and 31 percent respectively. 

The percentage figures for the individual years 1960/61 to 1974/75 

are tabulated in Table 2. 

As the new crop of filberts is harvested,   farmers sell them 

primarily to handlers although a small quantity may be used on the 

farm itself,   or sold to local buyers other than handlers.     Filberts 

sold to handlers are of various sizes and grades  including culls and 

blows.     The handlers then classify these   nuts   into nonmerchantable 

and merchantable grades.    Nonmerchantable nuts consist of culls 

and blows,   nuts that are misshapen and small size nuts that are 

eventually shelled.    Merchantable filberts are the nuts that are 

affected by the marketing order.     They can be categorized as graded 

and ungraded nuts.    The ungraded nuts are either shelled direct or 

carried out: the graded filberts can again,   be divided into those 

declared for handling and those that are undeclared.    Nuts declared 

for handling are subject to the free and restricted percentage as 

mentioned earlier.    From the nuts of the declared category,   handlers 

can sell a maximum quantity that is equal to the free percentage and 

will have to set aside the remainder as restricted nuts.     Over the 



Table 2.    Final allocation percentages,   19&0/61 to 1974/75. 

Year Free % Restricted %         Withholding % 

1960/61 77 23 29.9 

1961/62 57 43 75.4 

1962/63 85 15 17.6 

1963/64 100 0 0 

1964/65 81 19 23.5 

1965/66 67 33 49.3 

1966/67 52 48 92.3 

1967/68 81 19 23.5 

1968/69 90 10 11. 1 

1969/70 85 15 17. 6 

1970/71 78 22 28. 2 

1971/72 45 55 122, 2 

1972/73 67 33 49.3 

1973/74 65 35 53.8 

1974A5 65 35 53.8 

Source:    Table  17,  Manager1 s Report,   Filbert Control Board. 



Table 3.    Source of merchantable inshell filberts (cwt) delivered to the domestic trade,   1960/61 to 1974/75. 

Fiscal P 
q 

psd 
q 

qPSd 

q
P 

fk 
q 

kug 
q 

sd 
q 

qP8* 

sd 
q* 

sd 
Average sales 

year V) V) before and 
after 1969 

1960/61 150,449 88, 151 58.6    . 5,595 8,282 102,028 86.4 13.6 

1961/62 199, 623 83, 308 41.7 12,617 44 95, 969 86.8 13. 2 

1962/63 113,359 69, 111 61.0 10, 182 1,666 80, 959 85.4 14. 6 

1963/64 100, 131 80, 110 80.0 3,709 102 83, 921 95. 5 4.5 

1964/65 135,932 84,941 62.5 5,391 ~ 90,332 94.0 6.0 

1965/66 132, 246 70, 227 53. 1 16,754 4,931 91, 912 76.4 23.6 

1966/67 217,715 97,338 44.7 14, 080 — 111,418 87.4 12.6 

1967/68 1 22, 924 80, 407 65.4 9,460 6,830 96,697 83. 2 16.8 

1968/69 120, 200 85, 320 71.0 14, 257 160 99, 737 85.5 14.5 94, 774. 78 

1969/70 126,340 91, 200 72. 2 9,020 200 100,420 90.8 9. 2 

1970/71 154, 120 76, 500 49.6 10, 060 1,760 88, 380 86.6 13.4 

1971/72 189,320 91, 280 48. 2 25, 860 100 117, 240 77. 9 2Z 1 



Table 3.    (Continued) 

Fiscal 
year 

1972/73 

1973/74 

1974/75 

psd psd fk 

182,920 105,460 57.7 7,680 

213,100 105,360 49.4 12,860 

227,800 79,680 35. 0 28, 060 

kug 

2,460 

500 

2,080 

sd 

115, 600 

118,720 

109,820 

-psd 

sd 

91. 2 

88.7 

72.6 

IT 
(%) 

8.8 

11.3 

27.4 

Average sales 
before and 
after 1969 

108,363.33 

q =   merchantable inshell production 

psd 
q =   merchantable inshell production sold domestically 

fk 
q =   free merchantable carryin 

kug 
q =   undeclared merchantable carryin 

tk 
q =   total merchantable carryin (free + undeclared) 

sd 
q =   total merchantable inshell filberts sold domestically 

Source:   Managers'Annual Reports,   Filbert Control Board,   1960/61 to 1974/75. 

CO 
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Figure 1.    Flow of filberts from the grower to the various outlets. 
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years it has been observed that the handlers do not sell the maximum 

quantity permitted; the unsold portion is carried over to the next year. 

The contribution to total sales of free carryout,   carryout of un- 

declared merchantable grades and the current production is sum- 

marized in Table 3; and in Figure  1,   the flow of filberts from the 

grower to the various outlets  is  illustrated.     All merchantable grade 

nuts that are shelled can be claimed as credit towards satisfying hanq^ 

lers' withholding obligation. 

While the ins hell market is adequately served by domestic 

production,   the s helled market relies heavily on imported kernels. 

Local production of kernels represents approximately 30 percent 

4 
of the total quantity of filbert kernels available.       Table 4 shows 

that irnports make up almost 7 0 percent of the total quantity of 

5 
kernels available.       Practically all of the  imports come from 

Turkey,   but,   small quantities are also obtained from Italy and 

Spain. 

Observations have indicated that ins hell sales have improved 

and continue to be important.     Between the years  1960-1969 an 

4 
The amount available here comes from local production and 

imports and is not representative of the actual consumption since 
sales from kernels carried over has not been accounted for. 

5 
There are two series of production figures.     Column 1 does 

not indicate changes in stocks while those  in column 2 do. 



Table 4.    Total quantity of kernels available - domestic production + imports (pounds),   1960-73. 

Year Domestic 
.    a 

production 
Domestic 
production 

Imports c Total3 Totalb a 
% Imports 

b 
% Imports 

1960 2, 307, 300 2, 184, 080 5, 337, 159 7, 645, 089 7,521, 239 69.8 71.0 

1961 4, 321, 900 4, 347, 240 2, 822, 692 7, 144,592 7,169,932 39.5 39.4 

1962 2, 257,000 2, 281,400 3, 087, 654 5, 344, 654 5, 369, 054 57.8 57.5 

1963 1, 249, 200 1, 168, 200 5, 562, 668 6,811,868 6, 700, 868 81.7 83.0 

1964 1,315,474 1, 130, 040 4,536,119 5,851,593 5, 666, 159 77. 5 80.1 

1965 1,862,566 1, 674, 840 5, 486, 956 7,349,522 7, 161, 796 74.7 76.6 

1966 3, 896,400 3,539, 120 3, 957,533 7, 853, 933 7, 496, 653 50.4 5Z8 

1967 1, 026, 168 983,520 7, 543, 950 8,570,118 8,527,470 88.0 88.5 

1968 958,574 830, 600 8,505,088 9, 463, 662 9, 335, 688 89. 9 91.1 

1969 528,120 405,560 4,389,295 4, 917,415 4, 794, 855 89.3 91.5 

1970 1, 385, 750 1, 183,400 6,583,521 7, 969, 271 7, 766, 921 82.6 84.8 

1971 3, 394, 100 3,910,120 4, 102,582 7, 496, 682 8,012,702 54.7 51.2 

1972 2, 118,620 1, 787, 040 7, 664029 9, 783, 249 9,451,669 78.3 81. 1 

1973 2,783,000 2, 787, 120 13,648,040 16;431;040 16,435, 160 83. 1 83.0 

Source:    a.    USDA,   Statistical Reporting Service,   Tree nuts by states,   1960-1971 

b. Estimates developed by John A.  Edwards,   Department of Agricultural and Resource Economics,  Oregon State University,  from 
data provided by the Filbert Control Board (Managers'Annual Report).    Fiscal year August 1-July 31. 

c. U. S.  Department of Commerce,   Bureau of the Census,  U. S.  Foreign Trade,   Imports Commodity by country,  FT 135,   fiscal 
year August 1 to July 31. 



Table 5.    Prices of filberts paid to growers and received by handlers (inshell and shelled).    Dollars per pound,   1960-1974. 

Year P 
g >l ^ 

'I 
-^xl00 Pa 

i 

Pa 

^-xlOO 

g 

-L.-kxlOO 
P        c 

1960/61 0.210 0.5250 0. 6225 118.6 0. 2693 128.2 9.6 

1961/62 0.190 0.4750 0.6382 134.4 0. 2524 132,8 -1. 6 

1962/63 0.220 0.5500 0.6994 127.2 0.2875 130.7 3.5 

1963/64 0.235 0.5875 0.6893 117.3 0.2948 125.4 8.1 

1964/65 0.220 0.5500 0.6241 113.5 0.2942 133.7 20. 2 

1965/66 0.225 0. 5625 0. 6561 116.6 0.2906 129.2 12.6 

1966/67 0.196 0.4900 0.6315 128.9 0. 2646 135.0 6. 1 

1967/68 0.246 0.6150 0. 6996 113.8 0.3195 129.9 16. 1 

1968/69 0.259 0.6475 0.8154 125.9 0.3360 129.7 3.8 

1969/70 0.275 0. 6875 0.8508 123.8 0.3786 137.7 13. 9 

19170/71 0.285 0.7125 0.8619 121.0 0.3788 132.9 11.9 

1971/72 0.207 0.5175 0.7176 138.7 0.3625 175. 1 36.4 

1972/73 0.254 0.6350 0.7713 121.5 0.3721 146.5 25.0 

1973/74 0.315 0.7875 0.8585 109.0 0.4275 135.7 26.7 

1974/75 0.280 0.7000 0.8905 127.2 0.4360 155.7 28.5 

Source: P   = Price of inshell filberts paid to growers.    USDA Crop Reporting Board.   Tree nuts by states.   Washington,   D. C.    1960-1975. 

P. , P j = Actual prices of kernels and inshell filberts,  respectively,  developed from sales invoices of Norpac Groweis,   Inc. 

P,    = Calculated price of kernels = 2. 5 P_ cs) 
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average of 94,774.8 hundredweight of filberts were delivered to the 

ins hell market and during the years  1969-197 5 the average was 

108,363. 3  hundredweight,   an increase of 15 percent in inshell sales 

(Table 3).     The filbert industry has been,   as a result of the marketing 

pattern,   said to be slower than most other tree nut industries to 

switch from the traditiona:! inshell market to the shelled form (14, 

p.    16).     Part of the reason for this  is the sharp competition from 

imported shelled filberts (15,   p.   49).     A comparison was made be- 

tween prices received for kernels and that for inshell filberts over 

the years.    Based on a 0. 40 shelling rate,   handlers could break even 

on raw product cost if the cost of a pound of kernels is 2. 5 times the 

price paid to growers.     As  shown in Table 5,   the prices received by 

handlers from both kernels and inshell sales have more than covered 

the price paid to growers.     However,   handler returns above raw 

product cost,   i. e.   the marketing margin,   are greater for inshell 

filberts than they are for kernels.     In only one year was the margin 

made from kernel sales larger than that from inshell sales.    Overall, 

handlers find that returns from the inshell market are better than 

those from the shelled market.     This could explain the dominance of 

the inshell market (see Table 5). 

The Marketing Problem 

The filbert industry is faced with the problem of marketing the 



Table 6.    Results of the analysis of inshell and shelled filbert demand. 

Model Dependent Constant Quantity Quantity Price paid Price of U.S. Per capita 
variable inshell 

filbert 
available 

shelled 
filbert 
available 

to growers imported 
"shelled 

filberts 

population personal 
disposable 

income 

1 Price paid 
to growers 

(Y1> 

146.36 -0. 0248 
(-1.8071)** 

-- -- — 2. 3792 
(3. 1996)** 

— 

3 Per capita 
qty.  taken 
from market 

(Y3) 

0. 0675 -0. 0000832 
(-1. 2157)* 

-0. 00000925 
(-1.0697)* 

2 Price of 
imported 
shelled 
filberts 

<r2) 

66.28 -0. 0448 
(-2.3351)** 

8. 4307 
(3.3645)** 

4 Per capita 
qty.  of 
shelled 
filberts 

<v 

0.0561 -0.0000135 
(-0. 6340)NS 

0.0000154 
(1.5476)* 

R 

0.54 

0.59 

0.49 

0.40 

NS   not statistically significant 
*   significant at the 30 percent level 

R     Coefficient of determination 
**   significant at the 10 percent level 

Source:   An Analysis of Packer Marketing and Pricing in the Oregon Filbert Industry,   Master's Thesis,  Oregon State University,   1969. 
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nuts,   i. e. ,   how to allocate filberts between the inshell and shelled 

markets.     Is  continued emphasis on the inshell market the solution? 

Up till the present,   conflicting reactions are observed.     Members of 

the industry,   on the one hand,   are increasing sales to the inshell 

market while market experts arid researchers,   on the other hand, 

have been advocating a switch to the shelled market.    The latter's 

recommendations have drawn support from research conducted in 

1969. 

In his study of packer marketing and pricing in the Oregon fil- 

bert industry (7,  p.   118),   Haas developed two models each to estimate 

the demand for inshell and shelled filberts  (see Table 6).     In model  1, 

price paid to U.S.   filbert growers was dependent upon the quantities 

of domestic filberts available for marketing in the inshell form and the 

U.S.   total population.    In model 3,   the per capita quantity of inshell 

filberts taken from the market was  dependent upon the price paid to 

U.S.   filbert growers and per capita personal disposable income.    Haas 

pointed out that: 

The measure of price elasticity of demand of inshell filberts 
resultant from (model 3) was  -0. 46.     Based upon the sign 
and magnitude of this figure,   inshell filberts may be de- 
scribed as a product the demand for which is relatively in- 
elastic in terms of price.     Judged in the manner and by the 
standard presented above,   the coefficient of X] was found 
to be statistically significant at the 0. 3 level (7,   p.   71). 

He further added: 

The measure of price elasticity of demand for inshell 
filberts in this case (model 1) was  -2. 06.    The coefficient 
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used in computing this value,   X,,   was found to be statis- 
tically significant at the 0. 1 level.     This result shows the 
demand for the ins hell product to be quite elastic in terms 
of price,   and it is   contrary to the corresponding finding in 
model 3    (7,  p.  74). 

However,   Haas made a choice between the two values as he said: 

Nevertheless,   the conception of inshell filbert demand as 
price inelastic shall be maintained for the purpose of this 
study,   albeit with some obvious qualification.    At least 
this condition of inelasticity did prevail when the effect of 
inshell price changes  upon quantities of the  inshell production 
taken from the market was measured.    When the stable na- 
ture of inshell demand indicated earlier and further sug- 
suggested by the income inelasticity of that demand is con- 
sidered,   the preference for the result from model 3 does 
not seem unrealistic   (7,  p.   74). 

Models 2 and 4 were formulated in which the price of Turkish 

imported shelled filberts f. o. b. ,   New York was dependent upon the 

total quantity of shelled filberts available for marketing and the total 

U.S.   population (model 2),   and per capita quantity of shelled filberts 

taken from the market was dependent upon the import price of Turkish 

shelled filberts f. o. b. ,   New York and per capita disposable income 

(model 4).    Based on these two models,   the calculated price elasticities 

for shelled filberts were  -6. 09 and -0. 34 for models  2 and 4,   respec- 

tively.    He claimed that the demand for shelled filberts was price 

elastic on the grounds that: 

Firstly,   while the inelastic figure is not statistically sig- 
nificant even at the 0. 3 level,   the coefficient associated 
with the price elasticity of demand for shelled filberts 
determined from model 2 has been found to possess this 
attribute at the 0. 05 level   (7,  p.   81). 
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Based on his choice of an inelastic demand for inshell filberts 

and an elastic demand for shelled filberts,   the author suggested that 

sellers could increase returns by cutting back the quantity of inshell 

sales and increasing that of the shelled.     He presented his strong 

disapproval of the performance of the filbert industry and the market- 

ing order: 

.   ,   .   the marketing order has been allowing more inshell 
tons on the market than its optimum for maximum enhance- 
ment of inshell price resulting in maximization of total 
returns.     In presenting this evaluation,   several limitations 
regarding the meaningfulness of the optimum marketable 
supply figure for maximum inshell price enhancement re- 
sulting  in maximization of total inshell returns  should be 
mentioned.     Firstly,   the limitation of marketing of inshell 
supply to this amount supposes that inshell demand is, 
indeed,   as price inelastic as coraputed in the analysis of 
demand.     That is,   the degree of price inelasticity of inshell 
demand must actually be sufficient to induce consumers to 
continue purchasing similar quantities of inshell filberts 
even at the higher,   return maximization price (7,   pp.  91-92). 

It should be emphasized that this evaluation was based upon 

research results  in which the price elasticity of inshell demand was 

calculated from a coefficient significant at the 0. 3 level and not from 

one that was  significant at the 0. 1 level.     Furthermore,   it has been 

2 
observed that the value of the R   's in the analyses were quite low.     The 

problem was  compounded since the data used were from a secondary 

source,   i. e.   published by the U.   S.   Department of Agriculture; also, 

neither the price nor the income variables were deflated.       In view 

"The concept of a demand function is derived essentially from 
the theory of consumer choice and is,   therefore,   a function of  relative 
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of s uch weaknesses and the existence of conflicting reactions over 

the filbert market,   the present study was undertaken. 

In conducting the present study,   an attempt was made to over- 

come the problem of data accuracy.     The quantity data used in tliis 

study were developed from the Filbert Control Board,   Managers' 

Annual Reports,   rather than the data reported by the U. S.   Department 

of Agriculture.     This choice was made in the belief that the former 

source is the more accurate of the two.    In the first place,   the indus- 

try data on inshell sales includes both sales from the current crop 

and from carryin while excluding both export sales and carryout. 

However,   the data used in the previous study,   i. e. ,   the U. S.   Depart- 

ment of Agriculture data,   represent the total filberts sold from the 

farms less the total filberts shelled to estimate inshell sales.     This 

set of data included local sales,   culls and blows,   exports,   domestic 

inshell sales,   as well as  handlers'  carryout,   but excluded sales from 

handlers   carryin.    The degree of discrepancy between the two sets 

of data is indicated in Table 7.    One may observe that the data used 

by Haas generally overestimated the level of domestic inshell sales. 

Secondly,   Haas used the price received by growers for filberts 

(orchard-run basis) to represent the price of merchantable grade 

prices and real income.    Deflation of price and income variables in 
empirical demand analysis is,   consequently,   necessary if one is to 
interpret the resulting functional relationship as a demand function 
which,   clearly,   Haas does. 
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Table 7.   A comparison between inshell sales data employed by H^as and that reported by the 
Filbert Control Board, Manager's Annual Report. 

Year 
_1 

Inshell salesa 

Quantity in hundredweight 

Insheirsalesb                (1-2) .(.1/.2X.100) 

1949 125,000 97, 331 27,669 128.43 

1950 92, 200 94, 131 -1, 931 97. 95 

1951 110,100 94,176 15, 924 116. 91 

1952 149, 300 109, 651 39,649 136.3 6 

1953 79, 500 80, 108 -608 99. 24 

1954 1 30, 380 87,338 43,042 149. 28 

1955 1 20, 580 93, 296 27, 284 1 29. 24 

1956 54,060 70, 948 -16,888 76. 20 

1957 1 62, 780 95, 761 67, 019 169. 99 

1958 112, 940 95, 892 17,048 117. 78 

1959 126,000 110, 149 15, 851 114. 39 

1960 116, 800 102, 028 14,772 114. 48 

1961 1 20, 340 95, 969 24, 371 125.39 

1962 93,640 80, 959 12,681 115,66 

1963 100, 520 83, 921 16,599 119.78 

1964 1 23, 460 '90, 332 33, 128 136.67 

1965 104, 620 91, 912 12, 708 113.83 

1966 135,360 111,418 23, 942 121.49 

Source:    a.    USDA Crop Reporting Board,  tree nuts by states,  Washington,  D. C.; calendar 
year 1949-66. 

b.    Manager's annual report,  fiscal year 1948/49-1965/66. 
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ins hell filberts sold to the domestic trade.    As noted in Table 5,   this 

price substantially understates the price at which such transactions 

have occurred during the last 15 years; one should note,   further- 

more,   that there is no fixed relationship between the two price series, 

the price received by handlers varying from as little as  125. 4% to 

as much as  175. 1% of that received by growers. 

In view of these considerations,   the intent of this study is to re- 

examine the historical performance of the filbert industry at the 

wholesale level in relation to the central marketing problem.     Spe- 

cifically this study attempts: 

1. to construct an economic model which would specify as many 

of the factors which affect the demand for ins hell filberts at 

the wholesale level as it was practical to quantify; and 

2. to obtain estimates of the parameters of the demand function. 
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II.    FACTORS AFFECTING THE WHOLESALE 
DEMAND FOR INS HELL FILBERTS 

In this chapter,   the development of the concept of derived 

demand and the pricing of services,   or factors,   of production are 

discussed.     The various marketing institutions within the filbert 

industry are then presented. 

Derived Demand and Pricing of Services 

The forces of demand and supply interact to determine the price 

of goods we buy and also to determine the prices of services used in 

the production of these goods.     The demand for a service may arise 

from a desire for the service itself or it may be a derived demand 

on the part of a business firm that uses the service to produce other 

goods for sale to the consumer.     In this sense the demand for final 

products reflects directly the "utility" attached to them; the demand., 

for factors of production (services) does so indirectly. (6,  p.   148). 

Consequently,   an increase in the demand for the final good has the 

same effect as a direct increase in the demand for the service.    Simi- 

larly,   a change in the supply of a particular service has a chain reac- 

tion on the price of the final product.     Theoretically,   each buyer 

views the buying price of a service as given and not subject to his 

influence (a competitive situation) and therefore produces the level 

of output and pays the service price which maximizes  his net returns. 
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The difference between the price consumers pay for a product and 

the price the producer receives  is generally referred to as the 

marketing margin.     This margin includes all the costs of moving 

the product from the point of production to the point of consumption 

of any processing which may be undertaken,   and of handling at all 

levels  in the marketing machinery   (9 ,   p.   66). 

Agencies Involved in Filbert Marketing 

The various institutions involved in moving filberts from the 

growers to the consumers are classified broadly into two ma:in groups, 

the wholesalers,   or handlers,   and the retailers as illustrated in 

Figure  2. 

Retail Demand 

At the retail level the demand of consumers  is matched agalins't 

the supply being offered.     All of the other prices in the marketing 

channel are reflections of the ultimate price which moves products 

into consumption. 

The retail demand curve for inshell filberts  indicates the quanti- 

ties of inshell filberts consumers will purchase at the various price 

levels  in a given time period.     The characteristics of the inshell 

filbert demand curve of interest are,   first,   the slope of the demand 

curve which indicates the impact of a change in quantity sold on 
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prices at various levels,   and vice versa.     The slope of the retail 

demand curve determines,   in part,   the slope of the wholesale demand 

curve and in turn that of the farm demand curve.     Both producers an;d 

handlers are interested in an estimate of how much price  (or quantity) 

will change as production changes.    Whether the price change or the 

quantity change is proportionately greater determines whether total 

revenues will rise or fall as sales vary.     These relationships are 

referred to as the price flexibility (i. e.   change  in price is being 

determined by quantity change) or the price elasticity (i. e,   change 

in quantity is determined by a price change) of demand for the product. 

Of equal interest is the position of the demand curve determined by 

such factors as (a) consumers'  incomes,   b) the population,   and c) the 

availability and/or price of related nuts. 

Two generalizations can be made about income level and food, 

consumption.    First,   as incomes rise,   a greater total amount of food 

is purchased,   and second,   the more desirable luxury type foods are 

purchased in increasing amounts while the purchases of relatively 

cheaper,   so-called staple foods remain relatively constant or fall as 

incomes increase.    Other things being equal,   it can be expected that 

an increase in incomes  has   a positive  effect  on demand,   i. e.   the 

demand curve will shift up thereby increasing the quantity demand at 

any given price,   or consumers will be willing to pay a higher price 

for the same quantity if the specific good (inshell filbert) is 
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Figure 2.   Marketing process of filbert industry. 
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considered a normal good. 

"Consumers" implies number of people.     As such,   as popula- 

tion increases,   the number of consumers is expected to increase 

proportionately,   assuming all other things equal.     This increase in 

consumers will result in a greater quantity being demanded at the 

same price.     This process is reflected as an outward shift in the 

demand curve for inshell filberts. 

Inshell filberts are one of the several inshell nuts available to 

consumers.     They are sold in straight packs or as mixed nuts. 

Therefore other inshell nuts such as walnuts,   almonds,   and pecans 

would compete with inshell filberts in the consumers demand as 

straight packs and they would be expected to complement inshell 

filberts too as in the case of mixed nuts.    Depending on how strong 

the positive or negative effects of other inshell nuts,   the availability 

of other nuts may have a negative,  positive or no effect on the demand 

for inshell filberts. 

Tastes and preferences define the kind of a product from a 

consumer's viewpoint.     Tastes and preferences may change over time 

and may be influenced by promotional activities.    If such tastes and 

preferences are affected positively through advertisement,   then 

demand for inshell filberts will increase,   other things equal,   thus 

shifting the retail demand curve upwards.     However,   this factor is 

difficult to quantify and will not be investigated* in this study. 



Wholesale Demand (Retailers Demand at Wholesale) 

The wholesale demand for filberts is likened to a demand for 

inputs; filberts are resources used to produce processed inshell 

filberts and filbert kernels for sale to consumers.     This input demand 

is a derived demand from the consumers demand for either inshell 

or shelled filberts. 

Figure 3 is representative of both the kernel or inshell market. 

D    is the retail demand curve and S        is the supply curve of retail 
r ms 

marketing services.     D   ,   the wholesale demand curve is derived by w 

subtracting the vertical distance between S        and the horizontal axis- ms 

from the D    line.       The derived demand curve,   D   ,   indicates the r w 

maximum level of price which retailers are willing to pay in order 

to acquire the various quantities of filberts supplied at wholesale. 

Shifts  in consumer demand will shift the wholesale demand 

curve as will shifts in the supply curve of retail marketing services; 

e. g.. ,   upward shifts in the S        curve will cause the wholesale demand 
ms 

curve to shift down.    Also,   since filberts are allocated between the 

kernel and inshell markets,   shifts in the demand curve for kernels 

can possibly affect the demand for inshell filberts,   e. g.   as demand 

for kernels increase,   and since kernels may be a substitute for 

'The analysis in Figure 3 implicitly assumes that the quantity 
of retail marketing services required to sell a unit of filberts at 
retail is constant. 
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Figure 3.    Relationships between wholesale demand and retail demand for filberts (either inshell or shelled). 
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inshell filberts,   other things equal,   the demand for inshell filberts 

will decrease.    As indicated earlier,   the demand for inshell filberts 

at the wholesale level is a derived demand from the consumers' de- 

mand for inshell filberts,   it is expected that a shift in the retail 

demand for filberts will cause a shift in the wholesale demand in 

the same direction.     A shift in retail demand,   with a given supply of 

inshell filberts,  will result in an increase in both price and marginal, 

revenue,   consequently the derived demand curve will also be shifted. 

Another factor affecting the level of wholesale demand is the 

price of other factors  (cost of marketing services).     If the overall 

cost of marketing filberts,   such as labor cost and transportation, 

etc. ,   rises,   thus shifting the supply curve of marketing services 

upward,   this tends to shift the wholesale demand curve in the opposite 

direction. 

In summary,  the wholesale demand for filberts is influenced by 

many factors--the consumers demand for inshell and shelled filberts 

as well as the cost of other resources.     The wholesale demand can 

thus be represented as related to the price of filberts at the wholesale 

level (p     ),   consumers'  incomes  (y ),   population (P ),   quantities of 
vv L t t 

related nuts (q ), tastes and preferences (T ), marketing cost ($,), 

and time (t) which includes all other factors that are not accounted 

for but have a systematic effect on the demand over time. 



29 

Demand at the Farm Level 

Theoretically,   prices paid to growers for the filberts produce^ 

are determined by the interaction of the demand for and supply of 

filberts at the first point of sale which is at the farm level.     The 

demand for filberts at the farm level is the summation of the demand 

curves of the handlers of both inshell nuts and kernels.     These demand 

curves are derived from'the respective wholesale demand curves 

discussed above in a similar manner,   i. e. ,   as the vertical difference 

between the wholesale demand curve and the supply curve of handler 

services.     The resulting demand curves are indicated by D     (kernela) 
r 

and D     (inshell) in Figure 4.     The aggregate farm-level demand is 
F 

T "■ K 
illustrated in Figure 5 as D     - the horizontal summation of D     and 

F F 

D    from Figure 4. 

Given the farm supply function,   e. g. ,   S     in Figure 5,   and 
r 

assuming competitive conditions,   equilibrium in this market would 

T 
be established at the point of intersection of  D     and S    ; the farm 

r r 

T 
price would be P„ and the total quantity of filberts sold would be Q 

r F 

of which Q     would be purchased by handlers of kernels and Q     would 
r F 

be purchased by inshell handlers.    Regardless of the nature of the 

farm supply curve,   i. e. ,   its slope,   the supply of filberts available 

to handlers to sell at the wholesale level is fixed once equilibrium 

is established at the farm level'^assuming handlers do not hold stocks). 
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Figure 4.    Price determination in the inshell and shelled markets. 

O 



Figure 5.    Allocation of farm sales between inshell- and shelled filberts. 



32 

w w These curves are indicated as S      and S      in Figure 4.    Accordingly, 

the price of kernels received by handlers is P,^,   equal to the price 

of filberts paid to farmers plus the per unit cost of handling Q, units 

of kernels; the price received by handlers from the sale of ins hell 

filberts is P,ir. W 

In the following analysis,  models assuming,   on the one hand, 

that handler supply is perfectly inelastic and,   on the other,   that it 

might be somewhat more elastic (i. e. ,   handlers do in fact have a 

reservation demand) will be explained. 
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III.     STATISTICAL ANALYSIS OF WHOLESALE 
DEMAND FOR INS HELL FILBERTS 

Two demand equations for ins hell filberts at the wholesale leve.L 

are developed based on the economic model discussed in Chapter Two. 

One is a price dependent function and the other,   quantity dependent. 

Both the linear and logarithmic functional forms of demand are fitted 

to the empirical data; however,   only the results of the linear form are 

presented and discussed in this chapter while those of the logarithmic 

form are summarized in Appendix Table 2.    From the logarithmic 

function constant price and income elasticities are obtained directly. 

Elasticities at the mean values are calculated from the linear function. 

Statistical Models 

The functions representing the demand for ins hell filberts are 

formulated in the following manner: 

Pwf=-?0-+alV+a2yt-+-ar3t-+Ult (1) 

qtd = a"0+alpwt +a2yt+a3t+U2t (2) 

where: 

p    , =   average price received by handlers for all rwt 

ins hell filberts (dollars per pound) for the 

period July 1 to August 31 deflated by the 

Wholesale Price Index (1967=100); 
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q        =    quantity of ins hell filberts sold domestically during 

the fiscal year,   July 1-August 31 (pounds per 

1, 000 persons); 

y       =   per capita consumer disposal income (dollars per 

capita); deflated by the Consumer  Price   Index 

(1967 =  100); 

t     =   time in years  (1960/61 = 1); and 

u.      =   an unobserved residual variable, 
it 

The supply function indicates the amount of ins hell filberts which 

handlers are willing to supply as a function of the price and quantity of 

ins hell filberts available.     The supply equation is formulated as: 

<     =    Po+PlPwt + P2< + a3t <3) 

a P   ,    KF   ,    KUG 
qt   =  qt +qt    +qt 

where 

s 
q       ■=   supply of ins hell filberts sold domestically during 

fiscal year (pounds per 1, 000 persons); 

n        =   deflated wholesale price; F wt r » 

q       =   quantity of merchantable grade inshell filberts 

available for handling during any fiscal year 

(pounds per  1, 000 persons); 

p 
q,      =   quantity of merchantable grade inshell filberts 

produced (pounds per 1, 000 persons); 
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KF 
q       =    handlers free carryin of inshell filberts (pounds 

per 1, 000 persons); and 

q = handlers undeclared  carryin of. graded inshell 

filberts  (pounds per  1, 000 persons). 

At equilibrium,   the quantity demanded is equal to the quantity 

sold.     This market clearing relationship is represented by an identity 

equation: 

qt   = qt = qt (4) 

The statistical models were estimated using data for the fiscal 

years    1960/61 through 1974/75 (Appendix Table 1).     Income data 

are for the calendar year,   while price and quantity data are for each 

fiscal year.    Population estimates are as of July 1 of the specific year. 

Consumer disposable income,is included in the analysis to re- 

flect shifts in demand as a result of changes in consumers purchasing 

power.    A time variable is used to measure continuous and systematic 

shifts in demand due to factors not included in the analysis.     Both the 

income and quantity variables are converted to a per capita and per 

1, 000 persons basis,   respectively,   to adjust for changes  in popula- 

tion.     Likewise,   price and income are deflated by the Bureau of Labpr 

Statistics' Wholesale and Consumer Price Indexes,   respectively,   to 

adjust for the effect of changing .price levels and to convert the data 

to a relative basis.    It has been observed by Foote that: 
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If we have reasons to believe that a doubling of all prices 
and incomes variables has no effect on consumption,   effects 
of the general price level should be allowed by deflation, 
that is,   by dividing each price,   income or marketing margin 
variable by a variable such as the Bureau of Labor Statistics 
Consumers Price Index (5,   p.   27). 

In computing the average weighted wholesale price,   the total 

value received by handlers for ins hell filberts of all grades and in 

various sizes of packages for the fiscal year were summed and 

divided by the total quantity of inshell filberts sold as reported on 

the sales invoices of Norpac Growers,   Incorporated.     The price thus* 

obtained is taken to be representative of the industry's price.     The 

supply of inshell filberts sold domestically had been developed by 

John A.   Edwards from data provided by the Filbert Control Board 

(Managers'  Annual Report). 

The time period between I960 and 1974 was selected since it 

was not possible to go back further than I960 due to lack of primary 

data (sales invoices were available for this period only). 

Empirical Results 

Empirical results of the statistical analyses of the supply and 

linear demand functions are summarized in Table 8.     The values  in 

parentheses below each coefficient represent the t-ratios.     The tradi- 

tional significance tests,   designed mainly for the ordinary least 

squares estimates,  are used to examine the validity of each estimated 



Table 8.    Regression results of supply and demand equations (linear model). 

Equation 
no. 

Dependent 
variable 

Constant 
— Coefficients with respect to ■ 
Price Income Quantity 

sold/available 
Time DW 

LIML 2 34. 6586 2. 603804 
(0. 0570) 

0.182965 
(3. 127)** 

0. 5424 

LIML 1 
wt 

0.128434 0.000194 -0.005076 -0.011170 
(4.1190)**        (-3.833)** (-3.369)** 

0. 7877 

OLS 1 
wt 

0.058581 0.00018987      -0.0035456 -0.011379 
(4.5356)**        (-3.9300)** (-3.8548)** 

0.7571 1.8073* 
(11.4294)** 

OLS 2 27. 782000 -164.71 
(-3. 9297)** 

0.032281 
(2. 7387)* 

-1.18144 
(-2. 2464)* 

0.6162 2.0427* 
(5.8881)* 

**   Significant at the one percent level 
R    Coefficient of determination 

*   significant at the five percent level 
Figures in parentheses are t-ratios or F-ratios 

Coefficient of partial determination calculated from a system of equations 
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2 
coefficient.     Coefficients of determination,   R   ,   are of value as indi- 

2 
cators of the usefulness of a structural relation.    R    also represents 

the "goodness of fit" of the relationship between the dependent vari- 

able and the other variables.     The absence of autocorrelated disturb- 

ances is tested using the Durbin-Watson (DW) statistic.     Elasticities 

and flexibilities are reported in Table 9. 

Table 9. Elasticities and flexibilities of demand and supply equations. 

Model 
Elasticity with respect to 

Price                 Income 
Flexibility with respect to 

Quantity               Income 

LIML 1 -1.159 --                          -0.863                  1.745 

LIML 2               0. 015 

OLS 1 -1. 6591 --                          -0. 602                  1. 710 

OLS 2 -0. 9690 1. 7105 

LIML Model 

A demand function,   price dependent,   estimated using Limited 

Information Maximum Likelihood procedures  (LIML 1) yielded an in- 

verse relationship between price and quantity bought and a positive re- 

lationship between income and price.    This was found to be consistent 

with a priori  reasoning.        The  t-ratios   in parentheses   indicated 

that  the   coefficients   were   statistically   significant   at  the   one   per- 

cent  level.      Using  the  estimated  coefficient to   calculate  the  price 

flexibility at the mean values of price and quantity gave a price 
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flexibility with respect to quantity bought of -0. 863.     This suggests 

that a ten percent increase in quantity bought would result in a price 

Q 

reduction of only 8. 63%.       A price flexibility with respect to income 

of 1. 745 indicates that as consumers incomes increase by ten percent, 

price would be raised by 17. 45%.     The inverse of the price flexibility 

with respect to quantity establishes a minimum estimate of price 

elasticity of demand (8,   p.   790).     The elasticity thus obtained is 

-1. 159 which is indicative of an elastic demand.     A negative relation- 

ship between the time variable and price was found to be statistically 

significant at the one percent level.    Such a relationshLp implies that 

price had declined by 0. 0117 dollars per year over the years. 

On the assumption that handler supply might be somewhat more 

elastic,   the LIML procedures were employed in the estimation of the 

supply function (LIML 2).     Results from this procedure revealed that 

the quantity of ins hell filberts sold domestically was positively related 

to the price and to the quantity of ins hell filberts available.     The 

quantity available had a statistically significant relationship with the 

quantity supplied at the one percent level.     However,   the relation 

between price and quantity supplied was not significant.     Nevertheles.s, 

the price elasticity of supply at the mean values was calculated to be 

0. 015.     This coefficient indicates an almost perfectly inelastic supply 

^The estimated flexibility is a point flexibility; the effect of an 
actual increase in quantity of 10% would be somewhat greater. 
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curve.     Thus it would not be incorrect to assume a vertical supply- 

curve. 

R2 values of 0. 7877 and 0. 5424 for LIML 1 and LIML 2,   re- 

spectively,   reflected the amount of variation in the dependent variable? 

explained by the values of price and quantity estimated by the systenjt 

of equations. 

OLS Model 

The demand equations were also estimated using single stage 

2 
least squares procedures (OLS).    Results showed a R    value of 0. 7571 

for the demand equation (OLS 1) which means that 7 5. 71 percent of 

the variation of the observed price can be attributed to the variation 
A 2 

in the fitted values of price,   p     .    The R    also indicates that the 
wt 

regression equation fits the observations quite well.    A negative 

relationship between price and quantity and a positive relationship 

between price and income were in accord with theoretical expecta- 

tions.     The t-ratios indicated that these relationships were statistic- 

ally significant at the one percent level.     The negative relationship 

between price and time would indicate that if the quantity of ins hell 

filberts per 1, 000 persons had remained constant and assuming no 

change in income the wholesale price would have declined about 0. 01JL4 

dollars per year.     This can be interpreted as resulting from an in- 

crease in the cost of retailer marketing services.    If this has,   in fact, 
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occurred it would have caused the retailer's cost curve to shift 

upwards thus resulting in a downward shift in the wholesale demand 

curve,   other things  held constant.     In view of this the time variable 

may be considered to be representative of the retailer's cost of 

marketing services.    As prices in current dollars had been observed 

to have increased over the  15 years,   this could be interpreted to be 

that the positive influence of population,   income and the general price 

level had more than offset the negative influence of the retailer's cost 

of marketing services. 

Price flexibilities with respect to quantity bought and income 

were calculated from the demand equation (OLS 1).     These flexibili- 

ties were -0. 60275 and 1. 7097 for quantity and income,   respectively. 

The coefficient of -0. 60 27 5 indicates that a ten percent increase in 

total quantity of filberts sold would be associated with only a six 

percent reduction in price.     This implies that total gross receipts 

would be greater with increases  in quantity sold.     The inverse of the 

price flexibility was -1. 6591 reflecting an elastic demand for ins hell 

filberts. 

The price flexibility with respect to income shows that a ten 

percent increase in consumers' incomes would have a direct impact 

on price,   causing it to increase by 17 percent. 

Estimates of the parameters obtained from the demand equation 

in which quantity was  dependent (OLS 2) indicates that the negative 
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relationship between price and quantity is statistically significant at 

the one percent level while the positive relation between income and 

quantity and the negative relation between time and quantity are 

statistically significant at the five percent level.     The value of R 

indicates that only about 62 percent of the variation in quantity.of 

ins hell filberts sold was associated with variations in the other vari- 

ables. 

Demand elasticities with respect to price and income calculated 

at their mean values are -0. 9690 and 1. 7105,   respectively.     A ten 

percent reduction in price would be associated with a 9. V percent 

-increase in quantity bought thus not materially affecting total receipts. 

A ten percent increase in income would bring forth a 17. 1 percent 

increase in quantity bought.    Ins hell filberts can be said to be viewed, 

as a h8rmai §;8'od by the c&hsuriiers. 

To study the interrelationships between demand,   price and 

income more deeply,   the demand equation,   quantity dependent (OLS 2^ 

was respecified.    An. interaction term   (py),   was included in the equa- 

tion.     The results thus obtained were: 

qL   =  160. 12 - 576. 77 p       - 0. 017054 yt -  1. 4586 t + 0. 14991 py t wt t 

(-1.2535)    (-0.3038) (-1.6104)       (0.8993) 

R2 = 0. 6450 

From these results the partial derivatives of quantity sold with 

respect to price and income were calculated: 
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a    d 
aqt 
■r-^- =-576. 77 +0. 14991 y.    ^   0 (i) op t    > 

wt 

as y     J 3847.44 

-—=—= -0. 017054 + 0. 14991 p       ^.0 (ii) 
3 y wt < 

as p'      >  0. 1138 rwt < 

Although the coefficients in the equation are not statistically 

significant,   the implications of the partial derivatives are worth 

noting.    Equation (i) indicates that the demand curve becomes less 

elastic as income levels increase from 0 to $3, 847. 44 and that price 

changes have negative impacts on the demand.     However,   beyond an 

income of $3^847. 44 any change in price will have a positive effect 

on demand.     Equation (ii) shows that as price ranges between $0. 00 

and $0. 1138 income changes affect the demand negatively; however, 

when price exceeds $0. 1138 an increase in income  increases demand. 

The relationships reveal that as long as consumers' income remain 

at $3, 847. 44 or less and that the wholesale price does not fall below 

$0. 1138 inshell filberts will be consumed as a normal good.     How- 

ever,   once these conditions are violated inshell filberts will be classi- 

fied as an inferior or Giffen good.    Over the years observed,   the 
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wholesale price of ins hell filberts ranged from $0. 2571 to $0. 3 506 

and incomes varied between $2, 232. 50 to $3, 147. 30.     Demand for 

ins hell filberts  during this period would be represented by the usual 

demand curve reflecting an inverse relationship between the price 

and the quantity. 

Precision of the Estimated Regression 

Estimated prices are calculated from two of the models (LIML 

and OLS 1) and a comparison made between the fitted values and the 

actual prices.     Tables 10 and 11 summarize the comparisons and 

Figures 6 and 7 illustrate the relationships.    Estimated quantities 

sold are calculated from both the LIML system and OLS 2 equations. 

The comparisons between the estimated and the observed values are 

shown in Appendix Tables 3 and 4 and illustrated in Appendix Figure?. 

I and II.     The residuals indicate the difference between the two valuer. 

This difference can be attributed to either,   or both,   of the following 

types of errors; 

1.     Errors of measurement.     Although the exogenous variables 

may be measured without error,   and it is assumed that they are, 

there still exists the possibility of making such errors in the case 

of the dependent variable,   price.    As noted,   the price series employed 

was based on data from one firm,   Norpac Growers,   Incorporated, 

and may not be as representative of the industry's as the predicted. 
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Table  10.     Estimated and actual wholesale prices received by handlers, 
dollars per pound,   1960-1974.     (OLSl) 

Fiscal year Observed Estimated Residuals 

1960/61 

.1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

1972/73 

1973/74 

1974/75 

0. 2874 

0. 2694 

0.3036 

0. 3143 

0. 3136 

0. 2993 

0. 2557 

0. 3195 

0. 3 281 

0. 3506 

0. 3391 

0. 3185 

0. 3040 

0. 2687 

0. 2571 

0. 2680 

0. 2767 

0. 3112 

0. 3051 

0. 3083 

0. 3170 

0. 2817 

0. 3232 

0. 3263 

0. 3215 

0. 3448 

0. 3045 

0. 3097 

0. 2797 

0. 2510 

0. 0194 

-0. 0073 

-0. 0077 

0. 0092 

0. 0053 

-0. 0177 

-0. 0260 

-0. 0037 

0. 0018 

0. 02 91 

-0. 0057 

0. 0140 

-0. 0057 

-0. 0112 

0. 0061 



$/pound 

0.34 

0.32 

0.30 

0.28 h 

0.26 

0. 24 

4- 6  Estimated 

C  Observed- 

->  Years 
60/61 62/63 64/65 66/67 68/69 70/71 72/73 74/75 

Figure 6.   Estimated and observed wholesale prices of inshell filberts,   1960-1974.    Equation OLS 1. 4^ 
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Table  11.   Estimated and actual wholesale prices received by handlers, 
dollars per pound,   1960-1974.     (LIML Model) 

Year Observed Estimated Residuals 

1960/61 

1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

1972/73 

1973/74 

1974/75 

0. 2874 

0. 2694 

0. 3036 

0. 3143 

0. 3136 

0. 2993 

0. 2557 

0. 3195 

0. 3 281 

0. 3506 

0. 3391 

0. 3185 

0. 3040 

0. 2687 

0. 2571 

0. 2789 

0. 2501 

0. 2983 

0. 3091 

0. 3051 

0. 3086 

0. 2721 

0. 3289 

0. 3412 

0. 3357 

0. 3234 

0. 3037 

0. 3219 

0. 2812 

0. 2702 

0. 0085 

0. 0193 

0. 0053 

0. 0052 

0. 0085 

-0. 0093 

-0. 0164 

-0. 0094 

-0. 0131 

0. 0149 

0. 0157 

0. 0148 

-0. 0179 

-0. 0125 

-0. 0131 



$/pound 
4 

0.34 

0.32 

0.30 

0.28 

0.26 

0. 24 

O Observed 

a  -A   Estimated 

60/61 62/63 64/65 66/67 68/69 70/71 72/73 74/75 
-? Years 

Figure 7.   Estimated and observed wholesale prices of inshell filberts,   1960-1974.    LIML Model. 
oo 
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In such a case it can be expected to have the observed data not falling 

on the fitted regression line; 

2.    Specification errors.     These errors are a result of several 

factors such as omission of relevant explanatory variables which 

could have shifted the demand curve.     This will cause the observed 

values to deviate from the fitted regression line. 

Performance of the Wholesale Market 
in Terms of Total Gross Receipts 

Since elasticity of supply calculated from LIML 2 was 0. 015, 

it may not be inappropriate to assume that supply was determined 

2 
exogenously.    Also better R    values were obtained from the models   . 

in which price was dependent.     These considerations led to the accept- 

ance of the price dependent demand equation as the appropriate model 

of demand in the filbert market. 

Total gross returns (TR ) were calculated from both the OLS 1 

and LIML models.     From the estimated demand function assuming 

the quantity sold as exogenously determined (OLS  1),   for any given 

values of quantity sold,   income and time,   the estimated wholesale 

price (p      ) was obtained which together with the quantity sold yields 

the total gross returns (TR ) for that year.     The LIML model was 

used to estimate both the quantity sold and price and the product of 

these values were the total gross revenues.     This information 
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together with the appropriate demand equations enables one to deter- 

mine the range of quantity sold over which total gross receipts would, 

be no less than that computed for that year.     The following method 

was used: 

p   L = a    - a, qL ^wt        o        l^t 

TRt =  Pwt^t 

= Vt - aiqt2 

a     ± / a    - 4a TR 
o      v    o t 

where 

qt=   qt
d(OLS),    or ^ (LIML) 

a   = a    + ay   - a_t 
o       o 2  t        3 

a   = constant term from demand equation 
o 

a   = coefficient of q   from demand equation 

a   = coefficient of y   from demand equation 

a   = coefficient of t from demand equation 

In order to determine the quantity (q*) and price (p      ) which 
t wt 

together will yield the maximum level of gross receipts,   the partial 

derivative of the TR    function with respect to q    is set equal to zero: 

.. »»■»        TR (• _ 
MRL =  E- = a    -  Za^ 

t        q o l^t 

a     =  2  •  p       =      o Mt       Zai     '     wt        2   ' 



Table 12.    Total gross returns based on estimated price (OLS 1). 

Year P 
Wt < 

TR 
t 

* 
qt P't 

L 
qt 

*    d 
qt-qt 

1960/61 0. 2680 57. 2741 15. 3495 66. 4457 0.2355 75. 5757 9. 1716 
1961/62 0. 2676 52. 9797 14. 6595 65. 5007 0. 2322 77. 7045 12.5210 
1962/63 0.3112 44. 0768 . 13.7176 65. 9379 0. 2337 87. 6847 21.8629 
1963/64 0.3051 44. 9995 13. 7293 65. 5430 0. 2323 85. 9214 20. 5435 
1964/65 0.3083 47.7591 14. 7241 67. 3766 0. 2388 86. 8570 19.6175 
1965/66 0.3170 47. 9695 15. 2063 68. 7024 0. 2435 89.3227 20. 7329 
1966/67 0.2817 57. 6042 16.2271 68.5472 0. 2430 79. 2776 10. 9430 
1967/68 0.3232 49.5212 16. 0053 70.3526 0. 2494 91. 0208 20. 8314 
1968/69 0.3263 50.5989 16.5104 71.3258 0.2528 91.8975 20. 7269 
1969/70 0.3215 50. 4255 16. 2118 70.5642 0. 2501 90. 5478 20. 1387 
1970/71 0.3448 43.7839 15.0967 70.4937 0. 2499 97.0172 26. 7098 
1971/72 0. 3045 57. 4002 17. 4784 71.6502 0. 2540 85. 6718 14. 2500 
1972/73 0. 3097 55. 9923 17. 3408 71.6925 0.2541 87. 2590 15.7002 

1973/74 0. 2799 57. 0530 15. 9691 68. 0254 0. 2411 78. 7558 10. 9724 

1974/75 0.2510 52.4023 13. 1530 61. 6079 0. 2184 70. 5183 9. 2056 

P 
wt 

=  estimated wholesale price from equation (OLS 1) 

< 
=   actual quantity of inshell filberts sold domestically 

TR 
t 

=   total revenue (p    q 
wt t ) 

' 

* 
qt 

=   calculated < quantity that gives maximum total gross returns 

* 
-   calculated wholesale price that gives maximum total I gross returns 

L 
=   quantity of inshell filberts that • yields the ! same total gross returns as the actual quantity sold 

q*-qd =   range over' which total gross returns can 1 be improved 



Table 13.    Total gross returns calculated from estimated wholesale price and quantity sold.    (LIML Model) 

Year 

1960/61 

1961/62 

1962/63 

1963/64 

1964/65 

1965/66 

1966/67 

1967/68 

1968/69 

1969/70 

1970/71 

1971/72 

1972/73 

1973/74 

1974/75 

Pwt \ 

0.2789 52. 667 

0. 2501 57. 110 

0. 2983 48. 290 

0.3091 45. 691 

0.3051 49. 175 

0.3086 50. 472 

0. 2721 57.511 

0.3289 48.990 

0.3412 48.048 

0.3357 48. 129 

0.3234 50. 552 

0.3037 56. 178 

0.3219 52.703 

0.2812 55. 595 

0. 2702 48. 727 

TR 

14. 6888 53.810 0. 2734 

14. 2832 53.192 0.2713 

14. 4049 53.535 0. 2720 

14. 1231 53. 298 0. 2708 

15.0033 54.639 0. 2776 

15. 5757 55. 634 0. 2827 

15.6487 55. 565 0. 2823 

16. 1128 56.896 0. 2891 

16.3940 57. 638 0. 2929 

16. 1569 57.135 0. 2903 

16. 3485 57. 138 0.2904 

17.0613 58.006 0. 2948 

16. 9651 58.068 0. 2951 

15. 6333 55. 498 0.2821 

13. 1660 50. 777 0. 2591 

54. 952 

49.275 

58.780 

60.904 

60. KT? 

60.796 

53.618 

64. 802 

67. 228 

66.141 

63.'72*- 

59.833 

64. 433 

55.401 

53.227 

Vqt 

+1..143 

-3. 918 

+5. 245 

+7. 607 

+5. 464 

+5. 162 

-1.946 

+7.906 

+9.590 

+9. 006 

+6. 586 

+1.828 

+5. 365 

-0. 097 

+2. 050 



Table 13.    (Continued) 

p     = estimated wholesale price from equation (LIML 1); 
wt 

q  = estimated quantity of inshell filberts sold from equation (LIML 2); 

TR  = total revenue (§    q ); 
t wt   t 
* 

q  = calculated quantity that gives total maximum gross returns; 

p   = calculated wholesale price that gives total maximum gross returns; 

L 
q   =    quantity of inshell filberts that yields the same total gross returns as the actual quantity sold; 

* ^ 
q -q =    range over which total gross returns can be improved. 

en 
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From the results obtained based on equation OLS 1 (Table 12) 

several implications can be drawn; 

1) over the 15 years studied handlers  had been under-allocating 

filberts to the inshell market; 

Z) handlers may be made better off selling more to the inshell 

market up to the level q    where total gross receipts are maximum; and 

3) handlers were operating along the elastic portion of the de- 

mand curve. 

However,   results obtained based on equation the  LIML model 

(Table  13) indicate that the handlers  had over-allocated to the inshell 

market three out of the 15 years studied and for the remaining 12 

years they had under-allocated inshell sales.     But handlers had sold 

only between -3.'918 and 9. 590 pounds/1, 000 persons short of the 

quantity that gives maximum total gross receipts. 

The apparent under-allocation and over-allocation of sales to 

the inshell market may be explained.     The level of sales that gives 

the maximum total gross receipts to the industry may not necessarily 

be the same level for maximizing incjividual firm profits,   or net 

returns.     Profit maximizing firms operate at the level where the 

marginal return is equal to marginal cost and this is the level where 

profit is a maximum.     This level of output can be equal to,   less than, 

or greater than,   the level at which total gross receipts are at a 

maximum. 
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IV.    SUMMARY AND CONCLUSIONS 

Present wholesale activities in the filbert industry are related 

to the problem of allocating filberts between the inshell and shelled 

markets.    With conflicting reactions,   handlers on. one hand increasing 

sales to the inshell market and researchers and experts on the other 

advocating switching to the kernel market,   the problem remains 

unsolved.     The present study was undertaken for the general purpose 

of estimating the nature of wholesalers'  demand for inshell filberts. 

To achieve this purpose an economic model was constructed 

which specified as many of the variables which affect the wholesale 

demand as it was feasible to quantify.    Information pertaining to 

wholesale prices received and quantities of inshell filberts sold by 

handlers were used along with other factors such as consumers 

disposable income and a time trend variable.     The period selected 

was  15 years from I960 to 1974 inclusive.     The number of observa- 

tions were limited as a result of unavailability of handler price data 

prior to I960. 

Price data were developed from sales invoices of Norpac 

Growers,   Incorporated while quantity information had been developed 

by John A.   Edwards from data provided by the Filbert Control Board 

(Managers'  Annual Reports).     Consumers disposable income data 

were extracted from the Survey of Current Business published by the 
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U.S.   Department of Commerce.    Both prices and incomes were 

deflated by the Bureau of Labor Statistics1 Wholesale Price Index 

and Consumer'   Price   Index,   respectively.    Quantity and deflated 

income data were converted to the per 1, 000 persons and a per capita 

basis,   respectively. 

Estimates of the parameters of the demand functions assuming, 

in one case,   that quantity to be sold (supply) was exogenously deter- 

mined and,   in the other,   that price was exogenously determined,  were 

obtained using both the Limited Information Maximum Likelihood 

(LIML) and Single Stage Least Squares (OLS) procedures.    A supply 

function was also estimated using the LIML procedures. 

All the results were in agreement with a priori expectations. 

The coefficients of the demand models were,   in general,   significant 

at the one percent Level although a few were significant at the five 

2 
percent level; R    values were 0. 7571,   0. 7877 and 0. 6162 for the 

OLS 1,   LIML,   and OLS 2 equations,   respectively.     On the basis of 

a higher R    value and all coefficients were significant at the one 

percent level,   equation LIML 1 proved to be the most satisfactory 

from a statistical viewpoint. 

Price and income flexibilities computed from the estimated 

quantity and income coefficients  had the expected signs and magni- 

tude.     The price flexibility indicated that any increase in quantity 

sold would be associated with a less than proportionate decrease in 
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price while income flexibility indicated that a change in income would 

have a direct impact on the price which is more than the proportion- 

ate change in income. 

Price elasticities calculated indicated that the wholesale demand 

is price elastic.     This would imply that total returns-would be in- 

creased as handlers sell more  ins hell filberts since the increase in 

quantity sold would more than offset the decrease in price. 

Computed total gross returns based on equation (OLS 1.) could 

be improved by increasing total quantities of filberts sold to the 

ins hell market as the calculated quantity of filberts yielding total 

maximum gross returns exceeded that of actual sales for the 15 

years studied.     This indicated that the industry had not sold the 

maximum quantity; they had been under-allocating sales to the ins hell 

market from 1960-1974.    Based on calculated total gross returns 

from equation LIML 1,   handlers had over-allocated to the ins hell 

market three out of the 15 years studied,   while not allocating enoug-h. 

ins hell for the rest of the years. 

A comparison made between the results of the present study 

and that done in 1969 indicates a direct conflict in conclusions.     Haas 

in 1969 concluded that the demand for ins hell filberts at the handler 

level was both price and income inelastic and on the basis of these 

results recommended that ins hell sales of filberts be cut back so as 

to improve gross receipts.     However,   results from the present study 
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indicate that the demand forinshell filberts was both price and income 

elastic.    On the basis of elasticities alone it cannot be concluded that 

ins hell sales should be increased since it is known that the elasticity 

values were calculated at the mean values and are therefore subject 

to variations. 

In view of the direct conflict in conclusions,   it is necessary to. 

attempt to deternmine which of the two studies describe the wholesale 

demand more accurately.     The demand functions specified in the 

2 
present study resulted in better R    values which were 0. 6162 and 

0. 7571,   and 0. 7877,  for the quantity dependent and price dependent 

OLS,   and LIML,   respectively,  while the values from the previous 

study were 0. 54 and 0. 59-     The parameters were significantly differ- 

ent from zero at the five percent level or less compared to those in 

the Haas study which were significant at the ten percent,   or 30 

percent,   level.    An elastic demand was calculated from the price 

dependent equations (OLS and LIML); in the previous study an elastic 

demand was also obtained from the price dependent equation,  but an 

inelastic demand from the quantity dependent equation.     However, 

Haas maintained an inelastic demand even though the relevant parame- 

ter was significant at the 30 percent level,   rejecting an elastic de- 

mand that was calculated from the equation with a parameter signifLr 

cant at the 10 percent level. 

The procedures followed in the present M:udy are believed to be 
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more accurate.    Wholesale prices were used in contrast to prices 

paid to growers.    Quantity data used here were developed from the 

managers' annual report of the Filbert Control Board (primary 

source) as opposed to data published by the U. S.   Department of 

Agriculture (secondary source).    All price and income information 

used here had been deflated but in the previous study they were used 

in absolute terms. 

In view of the better statistical results and more accurate 

procedures of estimation,   the demand function as specified in this 

study is believed to be a more accurate reflection of the nature of 

the wholesale demand for ins hell filberts than that presented by Haa£. 

The following conclusions have been reached.    Wholesale de- 

mand for ins hell filberts is price elastic.     Handlers have tended to 

under-allocate nuts to the inshell market over the period studied. 

However on the basis of this study alone no definite conclusions,   thus 

no specific recommendations,   can be made concerning the allocation 

between the inshell and kernel markets.     To be able to make such 

recommendations would require information which the present study 

cannot provide.    Information pertaining to the nature of the total 

costs involved in handling inshell filberts as well as information 

concerning the demand and cost conditions in the kernel market 

would be required to adequately evaluate the potential for improving 

on current allocation decisions. 
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Appendix Table 1.   Basic data employed in estimating demand and supply equations. 

Fiscal 
year 

d w 
Pt yt 

• a 
qt 

t Population WPI CPI 

1960/61 57. 2741 0.2874 2,232.5 94.4572 1 178, 140 93.7 88.0 

1961/62 52. 9797 0.2694 2, 257. 8 119. 1517 2 181, 143 93.7 89.1 

1962/63 44. 0768 0. 3036 2,333.4 70. 2592 3 183, 677 94.7 89.9 

1963/64 44. 9995 0.3143 2, 378. 6 55.9008 4 186, 493 93.8 91.2 

1964/65 47. 7591 0.3136 2, 506. 5 74. 9975 5 189, 141 93. 2 92.4 

1965/66 47. 9695 0.2993 2,616.3 82. 0391 6 191,605 97.1 94.4 

1966/67 57. 6042 0. 2557 2,670.3 121.0263 7 193,420 103. 5 99.1 

1967/68 49.5212 0.3195 2, 797.7 73. 6457 8 196,264 100.0 100.0 

1968/69 50. 5989 0.3281 2,894.2 68.3248      , 9 197,113 102.4 103.6 

1969/70 50. 4255 0.3506 2, 925. 5 68. 8463 10 199, 145 108.0 108.9 

1970/71 43.7839 0.3391 2,983.3 82. 2634 11 201,718 111.7 114.9 

1971/72 57. 4002 0.3185 3,086.4 113. 2925 12 204, 250 113.8 118.4 

1972/73 55. 9923 0.3040 3, 147.3 94. 0438 13 206,457 122.4 123.5 

1973/74 57. 0530 0. 2637 3, 070. 3 110.4250 14 208, 087 159.1 141.4 

1974/75 52. 4023 0. 2571 2,891.1 73. 0445 15 209, 571 169. 6 158.6 



Appendix Table 1.    (Continued) 

Source:      qd   =   quantity of inshell filberts sold domestically,  pounds per 1, 000 persons.    Estimates developed by John A.  Edwards, Department 
of Agricultural and Resource Economics,  Oregon State University,  from data provided by Filbert Control Board (Manageis1 Annual 
Reports),   1960/61-1974/75. 

w 
p     =    wholesale price of inshell filberts, dollars per pound deflated by WPL    Data developed from sales invoices of Norpac Growers,  Inc., 

1 1960-1974. 

y      =   consumers disposable income,  dollars per capita deflated by CPI.    U. S.  Department of Commerce.    Bureau of Economic Analysis. 
Survey of Current Business.    Washington, D. C.   Series. 

q     =    quantity of inshell filberts available to handlers.    Estimates developed by John A.   Edwards from data provided by Filbert Control 
Board (Managed Annual Rsport),   1960/61-1974/75. 

t     =     time in years. 

Population of the U. S. ,  thousands.    U. S.  Department of Commerce.    Bureau of the Census.    Statistical Abstract.    Washington, 

D. C.    Series. 

WPI (Wholesale Price Index) and CPI (Consumer. Price Index)-    U. S.   Bureau of Labor Statistics.    Prices and Price Indexes. 
Washington, D. C.    Series. 

00 



Appendix Table 2.    Results of regression analysis of logarithmic form of demand function. 

Dependent 
variable 

Coefficients with respect to 
Constant Price Income Quantity sold Time R' D-W 

Quantity -3.8489 -0.92261 1.5110 

(-3.4402)**       (2.2448)* 

-0.01372 0.5552 

(-1.8152) (4.5765)* 

1.8522 

(inconclusive) 

Price -5. 0780 1.6454 -0.56176 -0.016331 0.7274 1.6351 

(4.1637)** (-3.4402)** (-3.5673)**     (9.7828)** (inconclusive) 

R        =   Coefficient of determination 

**       Significantly different from zero at the one percent level 

*       Significantly different from zero at the five percent level 

Figures in parentheses are the t-ratios or F-ratios 

O- 
^ 
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Appendix Table 3.     Actual and estimated quantities of ins hell filberts 
sold domestically,  pounds per 1, 000 persons, 
I960 to 1974.     (OLS.2) 

Fiscal year Actual Estimated Difference 

1960/61 57. 2741 50. 6958 6. 5783 

1961/62 52. 9797 52. 6630 0. 3167 

1962/63 44.0768 47. 6558 -3. 5790 

1963/64 44. 9995 45. 5381 -0. 5386 

1964/65 47. 7591 47. 9678 -0. 2087 

1965/66 47.9695 52. 0533 -4. 0838 

1966/67 57. 6042 59. 1637 -1. 5595 

1967/68 49. 5212 50. 9531 -1. 4319 

1968/69 50. 5989 50. 8373 -0. 2384 

1969/70 50. 4256 46. 3 273 4. 0982 

1970/71 43.7839 48. 3052 -4. 5213 

1971/72 57. 4002 53. 1799 4. 2203 

1972/73 55. 9923 55. 7 198 0. 2725 

1973/74 57. 0531 57. 2342 -0. 1812 

1974/75 52.4023 51. 5458 0. 8565 



6.6 

Appendix Table 4. Actual and estimated quantities of Lnshell filberts 
sold domestically,   pounds per  1, 000 persons, 
I960 to 1974. (LIML Model) 

Year Actual Estimated Residuals 

1960/61 57.2741 52.6670 4.6071 

1961/62 52.9797 57.1100 -4.1303 

1962/63 44.0768 48. 2900 -4. 2140 

1963/64 44.9995 45.6910 -0.6915 

1964/65 47.7591 49.1750 -1.4159 

1965/66 47.9695 50.4720 -2.5025 

1966/67 57.6042 57.5110 0.0932 

1967/68 49.5212 48.9900 0.5312 

1968/69 50.5989 48.0480 2.5509 

1969/70 50.4255 48.1290 2.2965 

1970/71 43,7839 50.5520 -6.7681 

1971/72 57.4002 56.1780 1.2220 

1972/73 55.9923 52.7030 3.2893 

1973/74 57.0530 55.5950 1.4580 

1974/75 52.4023 48.7270 3.6753 
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Appendix Figure  I.    Actual and estimated quantities of-insfeell filberts sold domestically,  pounds per 1, 000 persons, 
1960-1974.     (OLS 2) 
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Appendix Figure IL   Actual and estimated quantities of inshell filberts sold domestically,  pounds per 1, 000 peisons, 
1960-1974.     (LLVT. Model) '     •■"''. 
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