A land market cycle in the Netherlands

Woltjer G.B., Luijt J.L. and Jongeneel, R.

Paper prepared for presentation at the 12" EAAE Congress
‘People, Food and Environments: Global Trends and European Strategies’,
Gent (Belgium), 26-29 August 2008

Copyright 2008 by [Woltjer G.B., Luijt J.L. and Jongeneel, R.]
. All rights reserved. Readers may make verbatim copies of this document for non-
commercial purposes by any means, provided that this copyright notice appears on all
such copies.




A land market cycle in the Netherlands - :
Woltjer G.B.%, Luijt, J.L.* and Jongeneel, R. 300 /\{A T45
+4
1 WUR-LEI, Department of Social Issues, Den Haag Th 250R Y\ =35
Netherlands \ /‘ /\ \ B3
200
Abstract— This paper develops a disequilibrium 150 1 l/ / \ \ / 2‘5
model of land prices in the Netherlands. It showshat
the behaviour of traded quantities and prices of Dtch 100 4 715
land have some resemblance with a disequilibrium tad 50 71
market model developed by Sggaard. An error \./J 105
correction model based on Sggaard’s model generates | 0 w w w w w w 0
significant results with GDP and the real interestrate as 1990 1992 1994 1996 1998 2000 2002 2004 2006
explanatory variables, but regrettably farm incomenor
government demand for land generate significant ||—— Government expenditure on acquisition and nature development (2005 prices)
results. If the model is correct, bubbles are |- GDP%growth
characteristic for the Dutch land market, and this i i
suggests that there is an opportunity for Dutch Figure 1. Government expenditures on nature and GDBrowth
government to improve on the timing of buying landfor The development of Dutch nature policy rises two
nature policy. questions. The first is to what extent money coueh

. been saved by creating a fund that only buys lainenwand

K_eywords— land market cycle, land prices, nature prices are low. This requires that the managemeasticii a
policy. fund knows when land prices are too high. The sed®nal
what extent the fluctuations in demand for land by
government has reinforced the fluctuations in |prides.

In order to be able address both policy questidns t
paper investigates the dynamics of the agricultlaad
market. We start with a disequilibrium land markatdel
qdeveloped by Sggaard (1993) and show that this hiode
the Danish land market may also be applicable édxhtch

I. INTRODUCTION

Recently, Dutch government has changed its natalieyp
twice. First, in 1998 it decided to buy a lot ohdhafor
nature. Four years later, in 2002, policy change
Government decided to buy less land and to reazhdkture land market in the 1970s and 1990s (section 2). We

goals through private nature management. This 208age integrate this analysis into an error correctiondelp and

in policy was partly inspired by the necessity tauce . )
government expenditures because of a high govennmeﬁhOW that this model describes the development wiCiD

L - icultural land market prices between 1975 an@520
budget deficit as a consequence of the recessiguréf1). agricu . . =S
It happened that as a consequence of these chiangaicy relatively well (section 3). Effects of disequiliomm on

most land for nature was bought at the momentkamt  (CEREY PEEEL T R S e e
prices were very high (figure 2). P

try to extend the model with agricultural profitktyi and
government expenditures on land. Both seem not to
generate significant results, but this may be dhuse
incorrect specifications and problems with the dattion

5). Suggestions for improvement conclude this drafsion

of the paper, but will be implemented in the fiper
(section 6).



shortest side of the market determines the quaafitand
300 140
traded:
+ 120
250

e ®Q=minQ%,QY)
200 ‘w / \ % 0 This implies that the quantity of land traded is éovthan in

150 1 60 equilibrium as long as the market is out of equilitn.

1 a0 Based on the perceived excess demand, demandérs wil
100; ? 2 adjust the price at which they are willing to buy:
ol o (4) AP, = £(Q° -Q°)
1990 1992 1994 1996 1998 2000 2002 2004 . . . .

Because market participants expect increasing $rice
continue, land suppliers will wait till the expedterice
increase is realized. During the process of prdjasdment,
—A—Real land price because of speculative expectations of further epric
increases, there may be also excess demand ifrite ip
above the equilibrium price. The further the priseabove
the equilibrium price, the more land suppliers tstartake
their profits, increasing the number of transadicend
1. 2. THE LAND MARKET CYCLE reducing the rise in land prices. The highest nuntfer
transactions will take place when the price is &t i

b d d di maximum. The decrease in the rise in land prices in
y Segaard (1993). In contrast to more modern &sudi .o hination with the awareness that land prices tace

(Av(;/okuse and Duke, 2006; Tdegene ﬁ”d Kuchler, 198 F i1y compared with the equilibrium price, generates
and Lee, 1998, Moss and Karchova, 2005), S@gaaigecrease in the quantity of land demanded. The marke

analyses disequilibrium behaviour in the land markeg, o5 supply and the price decrease will stimylatential
explicitly. Correlated with the fluctuations in lduprices are buyers to wait till the price decrease is realizédcording

enormous fluctuations in the number of transacti@ml 4 & < e mechanism as when the price was risingrtsw
this Sh.OUId be part of the understanding qf Igndketa the equilibrium price, the adjustment process will
dynamlcs. The logic behind both the glynanjlcs in | &mel _overshoot, and a new, cycle may start. When ppatits on
prices and the number of transactions is an ad@plithe market behave according to rational expectatipe. at
expectation formation process. If the logic of thiscess is @, and B, around 1 and a lows and Bs) the price
understood, it may be used to improve the timing Okqyations outside the equilibrium price will bery small.

expinditures 03 natgrel. o ed as folloie ™ € real world there is imperfect information tive land
The Sggaard model can be summarized as follo market, and therefore price fluctuations can bemarger.
quantity of land demanded “Qis determined by the

—e— Government expenditure on acquisition and nature development (2005 prices

Figure 2. Government expenditure on nature and realand price

The starting point from our analyses is a model ezl

difference between the current price P and thelibguim 12000 -
price P, the equilibrium price, and the expected price 10000 1 1978
increase that is assumed to depend on the recese pr| @ 1979
increase\P: g 8000 - 1986
(1) Qd = aO - al(P - Pe) + aZPe + a3AP 'g 80001 1973
The same variables, but with the opposite signstfer T 4000 1
coefficients, hold for the quantity of land supgli&™ 3 2000 | 1970
@ QS =ﬁ0+ﬁ1(P_Pe)_ﬁ2Pe_ﬂsAP 0 ‘ ‘ ‘ ‘ ‘
By definition, when the market is in equilibriung.iP = B 6000 11000 16000 21000 26000 31000
= P, the quantity demanded and the quantity supplied a Traded Area

equal. The dynamics starts when for some reasan, f
example an expected increase in agricultural prites
equilibrium price changes. If the equilibrium prigses, by
definition the current market price is too low, ahdrefore
there is excess demand. At disequilibrium prices th

igure 3. A land market cycle for 1970-1986?

1.1 All variables are logarithmic.



12000 - 00 short-term effect, because it influences the amooint
money people can borrow. Gross domestic income may

& 100007 influence land demand in two ways. First, demanddod
2 8000 2006 for non-agricultural use may rise, increasing lalenand
= 2004 . e— and stimulating speculation. Second, local demaod f
z 1995 agricultural products rises, and therefore agnizeltmay
o 4000 - become more profitable. This is a long-term effect.
3 20004 If we include the two variables in an error coriaut

. model of the land market, then the following ecqomti

6000 112)00 16600 21600 26;)00 emergeg

Traded Area ®) AP+1 =WV~ yl(P - yzY - ysr)
Figure 4. A land market cycle for 1990-2006? + VAP + V. AY,, + YA,

where Y is real GDP and r is the real long-terneriest
rate® Because the long-term real interest rate mayfhtet

a lot a weighted average of five years is used thar
equilibrium part of the formula. The estimation uks of
this equation for 1975-2005 (table 1) show that all
coefficients are significant and with the corregns Figure

5 shows that the dynamics of the land market piice
captured relatively well by the model, where the
equilibrium price is much more stable than the jmted
price.

Figures 3 and 4show Dutch land prices and quantities.
These figures suggest that there may be somethiegali
land cycle in the Netherlands. The traded areanlg the
land traded between farm&end the real land prices are the
average prices per ha of these transactions, déflaf the
GDP price index. Something like a cycle is suggeste
figure 3, where for example after 1978 a decreasgrice
starting from the top is accompanied with a de@sas the
traded area, while after a decrease in price thmbeu of
transactions increases. Both facts are consisteitit w
Sggaard’s theory. Nevertheless, also a lot of atésnef the
price-trade area relationship are not immediatelysistent

. . . Table 1. Estimation results
with the theory. This may be explained by the largmber

of shocks during both periods (two oil crises, two Log(Real Land price)
recessions, inflation) that may have changed timelitions Variable Coefficient T-ratio
on the land market enormously. Therefore, the chgdds vo: Constant 0.27 0.4
to model the external conditio_ns _relevant _for thzend y2: Adjustment coefficient -0.39 5.9
market and to test for the dynamics involved in $imgaard 12 Long-term GDP coefficient 0.29 2.2
model. vs: Long-term real interest rate -0.07 -4.9
coefficient
[1l. 3. AN ERROR CORRECTION MODEL OF THE LAND MARKET v+ Lagged change in real land 0.39 41
price
The reduced form of the Sggaard model can be detedni ys: Short-term change in GDP 4.32 5.2
by substituting equations (1) and (2) in equatién ( coefficient
AP+1 — 5(0'0 — :Bo + (al — ﬁl)(p — pe) .751 Short-term cha.n.ge in real -0.02 2.4
interest rate coefficient
- (0’2 - 182) P® - (0'3 - ,Bg)AP) Adjusted R 0.84
Sggaard assumes thatequals,, and we may assume that D-W 23

also some changes in exogenous variables may mtdue
expectations and have a direct influence on tenmmpora
supply and demand conditions. In first instance wik
focus on two explanatory variables, i.e. the ratdrest rate
and the real gdp. The long-term real interest ratgonisly
influences land prices as it is an asset wheredtse is
determined by the net present value. It may alsee ha

4.% After simplifying all combined coefficients, andsing the
2.2 Data are from Luijt, 2007. Sggaard assumption.
3.3 For figure 3 included complete farms, in figurery land. 5.5 The only variable that is not a logarithm.



V. 5. FARM INCOME AND GOVERNMENT EXPENDITURES ON
14000 ~
LAND
12000 +
g 10000 - g The error correction model of section 3 is not catedy
'5} 8000 | Y satisfactory in the sense that you would expect tha
8 6000 4 &{'/ agricultural dynamics influences the land market, only
B L0004 —e— Actual price GDP, while you would expect also that governmemhaled
2000 —=— Predicted price for land influences the land market. Both hypotkelsave
. Equilibrium price an important policy relevance. The first has imglaas for
1970 1975 1980 1985 1990 1995 2000 2005 the effectiveness of farm income policy, while eeond is
vear important in the discussion to what extent govemmme

expenditures on the land market destabilizes thadl la
market. An investigation of both hypotheses is uksed in
Figure 5. Actual and predicted land prices this section.

First, demand for agricultural land will be detenend by

imati land market dynamics isrect, ; ) )
If the estimation of the y the rent on marginal rent. At least since the 19ii0s

then about 40% of the change in land price is takenthe . i X
next period. This suggests that there bubbles, stami exceptlonal that compIeFe farms are sold; mosisH_amns
with other research (Engsted, 1998; Featherstoddaker, consider land, and land is demanded to realllzgcenuas of
1987; Roch and McQuinn, 2001). The difference betwe scale. Therefore the value of the extra land is iam, and

: - : : this implies that average farm income is not reh\as an
the real price and the equilibrium price may prevadgood . ;
indication of the probable development of the lanite, explanatory variable. The problem with the concdpthe

and a fund for buying land can profit from these®Nt of marginal_land is that it i_s not easy to mea. We
fluctuations tried several estimates of marginal land rend basedthe

estimation of production functions, but neither keaat out.
This is consistent with some literature (Falk and, 1&398;
IV. 4. THE LAND MARKET CYCLE AND MONOPOLY POWER Moss and Katchova, 2005), but others find significa

effects of land rents on prices (for example, B1Ag6;
A land market is characterized by imperfect contjoeti It ~ Weersinket al, 1999; Gutierrez et. al., 2007An important
is difficult to buy the land of your neighbour, atttht is reason behind these problems is that both for @apitd
what you need if you want to increase the sizeooiryarm. labour imputed costs are relevant that are lowan tthe
Cotteleer et al. (2007) explain local land prices by market value, but we don’t know how much lower.
urbanization effects and monopoly power, definedthes Demand by government of land is also not easyrtd fi
difference between the number of buyers and seligided out. Part is organized well through an organisation
the sum of sellers and buyers. The effect is sicpuifi and specialized on buying land, but also municipalitiesd
relatively high for land in the countryside. Thisutth have other agents buy land. Furthermore, not all landated by
consequences in the context of the Sggaard moeledube the specialized organization is a net demand; sorestthis
this model explains large fluctuations in totaldaslemand organization buys land in order to sell it latetttve context
and supply. If the effect of monopoly power of bigyand  of an increase in efficiency of land use. Thereftine, real
suppliers would work out over time in the same wayver pressure on the land market by this organizatiarotseasy
space, the monopoly power variable could fluctuatéo measure.
between about 0.5 and 1, implying that when priaes We have tried to incorporate both different measwok
rising and suppliers are waiting to sell, they htheeability  the profitability of marginal land and governmermniand
to set prices about 25% higher than normal prifgwices  for land in the equation, but did not find signifit effects.
are declining, prices may be 25% lower than inldgium.  The lack of correlation between farm income and land
This effect may be part of the mechanism in thererroprices is a fact that is also found elsewhere,itortgmains
correction model next to expectation formation thst relatively unsatisfactory. Therefore, an attempt be made
assumed in the Sggaard model. later to improve the indicators of the marginaldaant.

6.° Spgaard even found an incorrect sign for land rent



VI. CONCLUSIONS

GDP and the real interest rate in combination &itherror
correction mechanism that may be related with irfigoer
information but also with monopoly power, seems to
explain land price behaviour in the Netherlandsveen
1975 and 2005 relatively well. If the model is emt; there
are opportunities to save money on nature policguiph a
better timing of government land demand, and sugbliay
may stabilize the land market.

This last effect has not been shown, but this magadused
by incorrect specification of the model. Therefoire,the
final paper explicit tests on exogeneity will berfpemed
and possibly a vector autoregression estimatiomditation
will improve results. Also improved data may impeov
results. Till we have solved this problem, we hawebé
careful with respect to conclusions about the e¢ffetc
government land demand behaviour on the land market
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