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TRENDS IN THE REAL PRICES OF
SELECTED CONSTRUCTION PRODUCTS
AND MATERIALS, 1946 - 1976

1 INTRODUCTION

Background

In 1973, temporary shortages of various construction materials
and products occurred which were caused mainly by a sustained high
level of demand for new construction. Demand for housing had been
stimulated by the low interest rates in 1972 and much of 1973. Also,
before the shortages occurred (1966-1973), growth of productive
capacity in materials-processing industries (such as steel, cement,
paper, and board) was unusually low. This is explained partly by
various government policies that created an uncertain environment for
investment,! which included price controls.

In a competitive economy such as that of the United States,
shortages generally cause price increases. A price increase (1)
rations the available supply of a product to consumers who want the
product most, and (2) attracts new producers (and thus increases
total production) if increase and windfall profits are expected to
continue. Of course, if a price is not allowed to rise because of
controls, the shortage may persist. In the absence of controls,
however, shortages are unlikely to last, except while the market is
adjusting to excess demand.

Certain difficulties are associated with a policy that attempts
to avoid repercussions of a product shortage by (1) forecasting the
shortage, and (2) planning for the use of substitutes. An obvious
problem is inaccuracy of forecasts, especially for periods of more
than 1 or 2 years. Careful, constant monitoring of industries can
provide reasonably good short-term forecasts, but is quite expensive.

" "One reason [for slow growth in capacity] was that those industries
were still working off excess capacity built up (partly in response
to government-created incentives) from the end of the Korean war to
the mid 1960's. Reasons that investment in capacity expansion re-
mained unattractive up to 1973 included an over-valued dollar, un-
certainty about how to comply with newly enacted environmental and
safety legislation, and uncertainty surrounding both the imposition
of price controls and changes in price control regulations."

Donald Rice, "Shortages and Economic Planning," The Wall Street
Journal (March 14, 1977), p 16.

—
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One goal of the shortage forecasting/substitution policy would
be the avoidance of increased construction costs by substituting for
the product predicted to be scarce or more expensive. However, this
goal! 1s not very feasible, since a price increase for a product tends
to increase the demand for its substitutes, thus increasing their
prices. Therefore, even with substitution, cost increases will
usually be unavoidable. However, substitution can be profitable when
fairly permanent changes occur in the relative, or real, prices of
products.

A real price of a product is a price expressed in terms of the
prices of other products instead of dollars. It indicates not how
many dollars are required to purchase the product, but how much of
another good or some set of goods is required in trade. At any
specific time, there is essentially no difference between the nominal
price (expressed in money units) and the real price. However, nominal
prices of goods change at different rates. It is not possible to
determine whether the price of a good has increased or decreased in
relation to other goods by simply examining the trend in nominal
prices. The advantage of real price data is that such information is
provided.

Cost savings can be obtained by examining goods whose real price
has decreased, rather than products whose real price has remained
constant or increased. If nominal prices of both product X and all
other construction products increased 50 percent during a period of
2 years, then the relative price of product X has remained constant and
savings from substitution are negligible. However, if the nominal
price of product X increased faster than the nominal prices of all con-
struction products and materials (i.e., the real price of product X
increased), then substitution (where feasible) of other products for
product X would provide significant savings.

This paper presents data on the relative prices of selected con-
struction products and materials. These data suggest obvious cost
savings which may be achieved by substitution.

Objective
The purpose of this study is to illustrate and measure past

trends in the relative prices of selected construction goods and
materials and to indicate possible areas for profitable substitution.

Mode of Technology Transfer

This study will not impact any existing Department of the Army
documentation.




2 APPROACH

The real prices of the following 13 products and materials were
examined for the time period of 1946 through 1976.

P1ywood

Douglas Fir lumber
Southern Pine lumber
Concrete products
Structural steel products
Steel reinforcing bars
Millwork

Building paper and board
Plumbing fixtures and brass fittings
10. Heating equipment

11. Structural clay products
12. Gypsum products

13. Asphalt products.

cCoOoO~NoOTOIHPwWwN —

Data were then compiled on indices of wholesale prices for these
products and materials. These indices were normalized by a general -
price index for all construction materials. The resulting data series
are indices of the prices of the products and materials relative to
the general price index, i.e., indices of real prices. In algebraic
terms the computation of a real index is:

Wy
Pt = G; x 100 [Eq 1]
where Pt = the value of the real price index calculated for a given

good for year t

W, = the value of the wholesale price index for the good at
* year t

Gt = the value of the general price index for all construction
goods and materials at year t.

Each series of computed data for products and materials on hand
was graphed for the time period 1946 through 1976 to examine the price
trends. In addition, two methods were used to estimate annual growth
rates in the individual data series. In the first method, regressions
were fit to the trends. The regression model used was

In(Py) =a+B, +e [Eq 2]




where a = the coefficient of the intercept
1n(Pt) = natural log of the real price index for a given good,
for year t
t = 1-31 (1946-1976)
€ = disturbance term.
The estimate of the growth rate is the estimate of R, the slope
coefficient.

In the second method, 2 vears near the beginning and the end
of the time series were chosen (1953 and 1969). These years also
represented peaks in the business cycle.? Growth rates were calculated
for this series on the basis of the values of the indices for the base
years. The object of this method was to remove somewhat the influence
of the business cycle (and demand) on prices by comparing 2 years at
similar points in the cycle.

* Long Term Economic Growth, 1860-1970 (U.S. Bureau of Economic Analysis,
1973), p 44.
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3 FINDINGS

Figures 1 through 13 are graphs of the trends in the real prices
of the 13 products examined. Table 1 provides the growth rates in
these trends as estimated by fitting the regression model. Table 2
provides the growth rates obtained by using real price index data for
the base years 1953 and 1969. The following paragraphs provide a
brief discussion about the trend in real price for each product and
material listed above.

P1ywood

Figure 1 shows that the trend in the relative price of plywood
from 1947 to 1976 was downward, although some fluctuations occurred.
Thus, as the technology of producing plywood was perfected, produc-
tion costs apparently decreased. Fitting a regression to this trend
shows that the real price of plywood has declined at an annual rate
of approximately 1.8 percent (see Table 1).

Douglas Fir Lumber

From Figure 2, it is hard to distinguish a trend in the real
price of Douglas Fir lumber because of substantial year-to-year vari-
ation, although it appears that real price increased after 1970.
Using the regression method, the estimated growth rate was .7 percent
annually; using the base years method, the growth rate was 1 percent.
Thus, it seems definite that the trend in this real price was upward.

Southern Pine Lumber

As shown in Figure 3, the trend in the real price of Southern
Pine Tumber was somewhat 1ike the trend in Douglas Fir real prices,
although less volatile. Furthermore, the growth rate in this trend,
regardless of the estimation method, was negligible (see Tables 1 and

Thus, while there was a definite increase in the real price of
Douglas Fir lumber, the average real price of Southern Pine lumber did
not exhibit such an increase, although there was annual variation.

Concrete Products

The real price of concrete products has remained essentially con-
stant since 1946 (see Figure 4 and Tables 1 and 2).

1
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Structural Steel Products

Despite such tecinological advances as the use of numerical
control methods and automatic welding, structural steel products have
become more costly between 1947 and 1976. Using the regression method,
the growth rate in the trend of real price for these products was
estimated as 2 percent; using the base years method, the estimate was
1.6 percent. Figure 5 shows the rising trend in the real price of
structural steel products.

Steel Reinforcing Bars

Figure 6 illustrates the trend in the real price of reinforcing
bars. Clearly, the trend exhibits a great deal of volatility, and a
slightly increased growth. The base years method of estimating the
growth rate of this trend showed no increase. The regression method
estimated the positive growth to be .8 percent. Thus, the conclusion
that price increased significantly between 1947 and 1976 is justified
although growth was negligible in 1953 and 1969.

Millwork

The real price of millwork has remained approximately constant
(see Figure 7).

Building Paper and Board

Since about 1960, there has been a steady, substantial decrease
in the real price of building paper and board products (see Figure 8).
Using the base years method, the growth rate was estimated to be -.7
percent annually. Using the regression method, which includes the
whole time period (1947 through 1976), provided an estimated growth
rate of -1.1 percent.

Plumbing Fixtures and Brass Fittings

The real price of plumbing fixtures and brass fittings has re-
mained essentially constant. Estimated growth rates are ne?ligible.
and the graphed trend is basically horizontal (see Figure 9).

Heating Equipment

The real price of heating equipment has demonstrated a steady
decline between 1947 and 1976 (see Figure 10). Using the regression

12




method, the estimated annual growth rate in this trend was -1.3 per-

cent; using the base years method provided an estimate of -1.4 per-
cent.

Structural Clay Products

The real price of structural clay products, which include bricks,
has remained fairly constant, although from Figure 11 it appears that
real price has fallen slightly since about 1967. However, the esti-
mated annual growth rates in this trend are negligible.

Gypsum Products

The relative price of gypsum products was approximately constant
between 1947 and 1967. But, as shown in Figure 12, the price has
fallen substantially since 1967. Using either estimation method, the
growth rate was estimated to be -.7 percent.

Asphalt Products

Through about 1970, the real price of asphalt products decreased
(see Figure 13), showing a growth rate of -1.3 percent for the base
years 1953 and 1969. However, since 1970, the trend in real price

has reversed and by 1976 had reached a level that characterized the
initial years of the study period.

13




4 CONCLUSIONS

The results of this study indicate that prices of Douglas Fir
lumber, structural steel products, and steel reinforcing bars have
increased substantially relative to prices of all construction prod-
ucts and materials during the post-war period. The real prices of
Plywood, building paper and board, heating equipment, asphalt, and
9ypsum products have declined curing the post-war period. The real
prices of Southern Pine lumber, concrete products, millwork,
plumbing fixtures and brass fittings, and structural clay products
have shown negligible or no change since 1946.

In comparison to the pattern of real prices at the beginning of
the study period, the pattern of real prices in 1976 suggests that
savings in the costs of construction materials and products could have
been obtained by substituting plywood, building paper and board, and
gypsum products for other materials wherever feasible. Savings could
also have been obtained by substituting other products and materials
for both Douglas Fir lumber and steel products.

14
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Table 1

Growth Rates in Relative Prices of Selected Construction Products :
and Materials as Estimated by Regression .

Standard

1 Estimated Annual Error of the Relevant

i Growth Rate Estimate Time

' Product (%) (%) Period
P1ywood -1.77 " E 1947-1976

i Douglas Fir Lumber .68 .24 1947-1976

F Southern Pine Lumber o7 18 1947-1976
Concrete Products - .21 .07 1946-1976
Structural Steel Products 1.98 .16 1947-1976
Steel Reinforcing Bars .82 .24 1947-1976
Millwork Az .08 1946-1976
Building Paper and Board -1.12 .21 1947-1976
Plumbing Fixtures and

Brass Fittings - .22 .07 1946-1976

Heating Equipment -1.30 .06 1947-1976
Structural Clay Products L N 1947-1976
Gypsum Products - .59 .13 1947-1975
Asphalt Products - .85 19 1946-1976

*  For 1946 through 1970, the real price index applies for asphalt
products generally; however, from 1971 through 1976, the index
applies just to asphalt roofing.

** The estimate is not significantly different from zero at a level
of 10 percent (two-tailed test).

T
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Table 2

Growth Rates in Relative Prices of Selected Construction
Products and Materials on the Basis of Index Data
for 1953 and 1969

Annual Growth Rate

Product (%)
P1ywood -1.7
Douglas Fir Lumber 1.0
- Southern Pine Lumber 2
Concrete Products - .3
Structural Steel Products 1.6

Steel Reinforcing Bars -

Millwork -
Building Paper and Board - .7
Plumbing Fixtures and Brass Fittings “l
Heating Equipment -1.4
Structural Clay Products s
Gypsum Products - of

Asphalt Products - 1.3
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