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Abstract

We investigate the role of differences in TFP growth between the construction sector and
the general economy in the evolution of real housing prices. We find evidence of a strong
positive contribution of relative TFP to housing prices in the U.S. and Germany but not in
Spain and the U.K.
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1 Introduction

We investigate the role of differences in TFP growth between the construction sector and the
general economy in the evolution of real housing prices in four major countries. We first compare
housing prices with construction prices in the U.S., the U.K., Spain and Germany. We find that
housing prices closely follow construction prices during the pre-1997 period while they diverge
afterwords in all countries, although to a different extent. Only in the U.S. the two prices are
back to a common level in 2007.

Secondly, we use a growth-accounting framework, based on Solow (1957) and Jorgenson,
Gollop and Fraumeni (1987), to assess the contribution of the TFP growth differential between
the construction sector and the general economy on construction prices. Our results suggest that
the surge in construction prices in the U.S. is the consequence of an increase in relative TFP
growth between the general economy and the construction sector, especially since the mid-90s.!
Relative TFP also drives construction prices in Germany. However, we find that the rise in
construction prices in both the United Kingdom and Spain is not due to TFP differences but
to relative rental prices of labor and capital between the construction sector and the general
economy.

2 Housing Prices versus Construction Prices

Figure 1 displays construction and housing prices for the U.S., the U.K., Germany and Spain.
In the U.S., housing prices track construction prices until 2001. During the “housing boom”,
from 2002 to 2006, house prices rise faster than construction ones. In 2007, housing prices fall
to the same level as construction prices. Overall, construction prices grow around 70% since
1987, a magnitude similar to the increase in housing prices. In the U.K. and in Spain, instead,
house prices more than double in the decade 1997-2007 whereas construction prices only grow
around 40%. In Germany, house prices fall more than 10% after 2003 whereas construction
prices slightly grew. Thus construction prices seem to play a pivotal role in the evolution of
house prices in the U.S., whereas the relationship between both prices is feebler in the other
countries.

3 Growth Accounting Methodology

We assume that the production in the construction sector ¢ and in the general economy ¢ at
time ¢, Y; ;, follows a Cobb-Douglas function:

Yie = A KL%, i = {c, g}, (1)

where K;; and L;; are, respectively, the sector-wide capital and labor services and A;; is total
factor productivity (TFP). Capital and labor services in the two sectors are not required to be
homogenous. Given (1), TFP can be computed using data on sectoral output, capital services
and labor services.

With competitive markets, the price of one unit of Y;; is, in equilibrium,

1—a; pa;
P, = Wiy " B 1 (2)
" a’?z (1 - al)lial Ai7t’

Tacoviello and Neri (2010) and Khan (2008) find a similar result in the context of dynamic general equilibrium
models. For the acceleration of aggregate TFP in the U.S. see Jorgenson and Stiroth (2000).



where R;; is the rental rate of capital and W is the wage rate in sector i. Equation (2) implies
that
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Equation (3) allows us to decompose the growth in the relative price of construction into two
components: (a) that depends on the growth in the price of capital and labor services in the two
sectors weighted by the intensity of capital and labor services in production, a. and ay; and (b)
that depends on the TFP growth differential between the two sectors. By using (3) it is possible
to separate the increase in the relative price of construction due to market conditions (changes
in the prices of capital and labor) from that due to different TFP growth in the two sectors.

(3)

4 Results

The EU KLEMS database, November 2009, provides time series of Y; s, K; ¢, Lit, Pit, Wi, Riy
for the construction sector and the general economy for the U.S., the U.K., Germany and Spain.
If the Cobb-Douglas is a good approximation of the production technology, the price of output
measured in the data should be close to the theoretical price given by (2), and (3) can be used
to decompose the relative price of construction.

To test whether the Cobb-Douglas assumption is supported by the data we first compute
TEFP A;; in construction and in the general economy using data for Y; ;, K;, L;+ and (1). Next,
by taking logarithms of (2) we obtain

log(Pit) = B; + B, log(Rit) + B; 4 log(Wi) + B; 4 log(Ai), (4)

where 8; = —log[af (1 — a;)' 1], Bir = i, Biy =1 — i, and B; , = —1. Equation (4) can
be estimated by using data on P;;, W; ¢, R;; and the series of A;;. If the estimated coefficients
are statistically significant and close to their theoretical counterparts, then the Cobb-Douglas
function represents a good approximation of the production technology. This is true because all
series Y; ¢, K¢, Lit, Pit, Wit, Ry in the EU KLEMS dataset are not constructed subject to
the Cobb-Douglas assumption.

Table 1 reports the results of estimates of regressions based on (4) for both construction
and the general economy.? All estimated coefficients are close to their theoretical values and
statistically significant.®> We also run an F-test for constant returns to scale in production and
find that the null hypothesis cannot be rejected at 1% significance level in all estimations apart
from the German general economy. Figure 2 reports the relative price of construction measured
in the data (solid blue line) and the theoretical one (circle blue line) constructed using EU
KLEMS data and the right hand side of (3). The two series almost perfectly overlap in the
graph for all countries.

Finally, we use (3) to decompose the growth in the relative price of construction. Results ap-
pear in table 2. For each country, the first three rows report the average yearly growth rate of the
relative price Po/Pg, of relative TFP Ag/Ac and of relative rentals (R:° Wé_ac) /(R¢E Wé_o‘c)

2Equation (2) implies a stable relationship among the variables P; ;, Wi, R; ¢, and A, ;. This implies that the
corresponding time series in the data should be cointegrated. Although we do not perform a complete cointegration
analysis, we test the stationarity of the residual series of each regression using the Augmented Dickey Fuller test.
The residual series are stationary in each regression.

3 All price series are normalized to one in the first period, so that B.=B4=0.



while the fourth and the fifth rows report the contribution of relative TFP and relative rentals
to the growth of Pg/Pg, for four subperiods.?

In the U.S., 95% of the increase in the relative price of construction during the 1980-2007
period is explained by the increase in relative TFP. In particular, the acceleration of TFP growth
in the general economy occurred in the nineties is responsible for the steep increase in relative
TFP measured in the last part of the sample. In the U.K. instead, changes in relative TFP
contribute negatively to the relative price of construction, which increased due to the rise in
relative rentals. The case of Germany is similar to the U.S.. Relative TFP growth accounts
for 125% of the growth in the relative price of construction. Finally, in Spain, relative TFP
is not responsible for the increase in the relative price of construction during the 1980-2007
period. During the 1998-2007 period, characterized by large increases in housing prices in most
countries, relative TFP displays a positive contribution to the growth in the relative price of
construction in all countries: in the U.S. relative TFP explains all of the increase in the relative
price of construction, in the U.K. 23%, in Germany 93% and in Spain 32%. To conclude, figure
2 reports relative TFP and relative rentals in all countries.

5 Conclusions

We have shown that technological differences between the general economy and the construction
sector can account for the evolution of housing prices in the U.S. In the U.K. and Spain, instead,
the evolution of construction prices and technological factors accounts for a small part of the
surge in housing prices in the last decade. We conclude that, although the timing of the steep
increase in housing prices is similar in all countries, the driving forces of this surge are different
across countries.

4The sum of contributions might not sum to 100% due to large growth rates.
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Table 1: Estimated Parameters

Construction U.S. U.K. Germany Spain
Qe 0.10 0.15 0.18 0.27
B, -0.01 (0.01)  0.02 (0.01) -0.00 (0.00)  0.00 (0.00)
Ber 0.07** (0.01) 0.14**  (0.01) 0.18** (0.00) 0.28**  (0.00)
Bew 0.93** (0.02) 0.84**  (0.01) 0.82*** (0.00) 0.72***  (0.00)
Beu -1.02%*% (0.04)  -0.91***  (0.05) -1.04** (0.02) -1.02*** (0.01)
F, 0.02 6.15** 0.30 2.70
Whole Economy U.S. U.K. Germany Spain
ay 0.35 0.28 0.31 0.37
B, 0.00 (0.00)  0.00 (0.00)  0.00*** (0.00) -0.00 (0.00)
Bgr 0.35**  (0.00)  0.28"*  (0.00) 0.30*** (0.00) 0.37** (0.00)
9w 0.65***  (0.00) 0.72**  (0.00) 0.67** (0.01) 0.64™* (0.00)
Bg.a -1.00** (0.00) -1.02*** (0.00) -0.92*** (0.02) -1.01** (0.00)
F, 0.51 3.56* 22.07** 5.51*

Standard errors are in brackets, « is the time average capital share in GDP, F' is the value of the

F-test for constant returns to scale in production.

Table 2: Relative Price Growth Decomposition (%)

U.S. 1980-1989 1989-1998 1998-2007  1980-2007
Relative Price 0.98 1.07 5.11 2.37
Relative TFP 0.24 1.37 5.22 2.26
Relative Rentals 0.74 -0.30 -0.11 0.11
Contribution to price growth

Relative TFP 25 128 102 95

Relative Rentals 75 -28 -2 5
U.K. 1980-1989 1989-1998 1998-2007  1980-2007
Relative Price 0.33 -1.73 3.15 0.56
Relative TFP -1.71 -0.25 0.73 -0.41
Relative Rentals 2.07 -1.49 2.40 0.98
Contribution to price growth

Relative TFP -518 14 23 -73

Relative Rentals 629 86 76 174

a I—o

Relative price %v relative TFP %v and relative rentals % are average

annual growth rates. All numbers are in percentage (%).




Table 2 (continued): Relative Price Growth Decomposition (%)

Germany 1980-1989 1989-1998 1998-2007  1980-2007
Relative Price -0.24 1.98 1.07 0.93
Relative TFP 0.30 2.21 0.99 1.17
Relative Rentals -0.54 -0.22 0.08 -0.23
Contribution to price growth

Relative TFP -126 112 93 125

Relative Rentals 225 -11 7 -24
Spain 1980-1989 1989-1998 1998-2007  1980-2007
Relative Price -0.48 -0.07 3.52 0.97
Relative TFP -1.29 0.29 1.11 0.03
Relative Rentals 0.82 -0.36 2.38 0.94
Contribution to price growth

Relative TFP 270 -385 32 3

Relative Rentals -172 484 68 97

aci, 1-ac

C C

i e Lo ; Ag ; S Wg —
Relative price T relative TFP a0 and relative rentals ReGy 1 eG Are average

G

annual growth rates. All numbers are in percentage (%).
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Figure 1: Price of Construction and Housing Price Index. Both indices are divided by the GDP
deflator and normalized to one in 1995. Sources. Price of Construction: EU KLEMS. Housing
Price Index: Case-Shiller (U.S.); Department for Communities and Local Government (U.K.);
Deutsche Bundesbank (Germany); Ministerio de Vivienda (Spain).
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Figure 2: Relative Price of Construction
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Pc/Pg, Relative TFP Ag/Ac, and Relative Rentals
(R Wé_o‘c)/(RgG Wé_o‘c) (1980=1 for all series). Source: EU KLEMS and own computations.




