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This paper reviews the basic theory of the land market and then examines contemporary empirical  research.  The third section turns to the implications of this work for such questions as the consequences of agricultural support on land values and the implications of the removal of land from agriculture for farmland prices.  In so doing, it is found necessary to develop a working model of the relationship between land prices and farming returns.  The results of this model suggest that land prices are 46% higher because of current support policies and that 55% of the producer benefit of these policies is captured by landlords.  The paper concludes with suggestions for further research.
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Preface:

Having started my academic career with a doctoral thesis on the subject of farmland prices (Harvey, 1974), it is a pleasure to return to the subject at this conference.  It is also apposite that our Society's current president chose to address the Society on the subject of Communal Land Ownership, which is not unrelated to the question of farmland values and their determination (Bateman, 1989). 
I.
Introduction

Interest in the theory and empirics of land price determination in the UK is increasing again after a period of stagnation.  Lloyd (1989) and Wollmer (1989) are both exploring the subject in pursuit of higher degrees and have raised questions about previous approaches, notably Harvey (1974) and (Traill, 1980 and 1982).  Bateman (1989) reopened the question of communal land ownership, in the context of increasing concern about the appropriate use of rural land, which is closely related to land price determination and the role of market valuations in determining land use.  Meanwhile, Just (1988) has looked at the problem in the US and presents an ingenious and efficient framework for the estimation of a land price model.  Thus there is a considerable amount of development on which to base this paper.  It is to be hoped that  the results are of some interest to practitioners in the market as well as academics.  

Figure 1 shows one view of the data to be explained. In this figure, annual average land prices (with vacant possession in England and Wales) have been deflated using the GDP deflator and are compared with a similarly deflated index of share prices.  Farmland prices are in many respects agriculture's equivalent of industry's share prices: both represent the embodiment of expectations about future profitability while both are subject to speculative influences, though it is clear that share prices are more volatile in the short term than land prices.  Farmland ownership represents the right to a share in agricultural profits over and above those necessary to cover the opportunity costs of resources employed in the industry, which is predominantly unincorporated.  The same is true of industrial and commercial share certificates.   The Figure shows, however, that there are substantial differences between the fortunes of UK Limited and agriculture.  Particularly since 1973, the trends in land and share prices have diverged.  The reason seems obvious.  Agricultural prosperity is heavily influenced by agricultural policy, especially the CAP, which dominates the land market over more general economic circumstances important in determining share prices.

Figure 1  Land Prices (E&W, vacant possession) and share prices in real terms
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Why is the land market important?  Obviously, for those actively engaged in the market, as farmers and landowners or estate agents and valuers, predictions of future land price movements are important.  However, the land market has a wider significance.  First, a major objective of farm policy is the support of farm incomes.  Economic theory predicts that a substantial fraction of support to farm returns provided through support of farm product prices will be capitalised in the value of land, thus benefiting landowners rather than farmers and dissipating the benefits of support as far as new entrants to the industry are concerned.  This raises two questions:  i) to what extent does this prediction happen in practice and what are the associated implications for the design of agricultural policy?  ii) If support levels are reduced in the future, as pressures on farm spending increase, what effect will this have on land prices?  The second significance of the land market is that rural land allocation is influenced by land prices.  The higher are farmland prices, the less competitive will other activities be in obtaining rural land.  As demands for amenity, recreation, living space, and conservation uses of rural land grow, the value of farm land becomes increasingly important in the determination of the use of land.  Since some features of land use are not easily traded in the market (pretty countrysides, conserved sites and areas), and since agricultural policy is likely to 'bias' land prices, the question arises as to the appropriate social opportunity cost of land for non-agricultural purposes.  What adjustments should be made to market prices of land in analysing the costs and benefits of alternative uses?  Thus, the wider significance of the land market can be examined through an analysis of the consequences of farm support policies on agricultural land prices.

The paper is in three major sections:  II examines the theory of land price determination;  III discusses some empirical models of farmland prices;  IV explores the relationship between market prices for land and the social opportunity costs of land in agricultural use.  Section V offers some brief conclusions, particularly with respect to future research needs.

II.
Theory of the Land Market


Land Use Decisions at the farm level.
The farming sector is a large collection of individual farm operators (upwards of 120,000 depending on definitions of farmers) with the exception of a few conglomerates and limited company operations.  Any theory which seeks to explain the actions of this heterogeneous collection of individuals, many of whom farm partly as a way of life, is bound to be a gross simplification.  However, farms are like any other business in the sense that outgoings cannot exceed income indefinitely.  Thus, in this treatment, farmers will be considered as profit maximisers.
  

According to this theory,  land will be allocated to each crop and product so that the marginal return generated in each use is the same.  Those farmers able to generate greater returns from land than their neighbours will tend to expand at their neighbours' expense.  Ability to generate relatively high returns depends on a number of different factors such as better management skills, greater efficiency through more appropriate levels and mixes of inputs and other resources, possibilities of exploiting economies of size and scale (by spreading existing capital plant and equipment over larger areas and more output) and so on.   The opportunity cost of farmer's capital resources also plays a part in land purchase decisions.  Individual differences arise because of  tax considerations, requirements for capital gains versus income and attitudes to risk.  In addition, family considerations and the preferences of individuals for particular occupations (like farming) colour the individual valuations of various forms of capital return, so that some people are willing to place a considerable non-monetary value on remaining (or becoming) farmers, which translates to higher valuations on the land necessary to remain in or join the business.

Demand for Farm Land at the Industry level.
At the industry level, the implication of the economic theory is that land will remain devoted to agricultural activities unless the returns to be earned from alternative uses exceed those to be made in agriculture (by those who can earn the highest returns, including non-monetary returns in agriculture).   Changes in the use of land are conditioned by the returns which it can earn in different occupations, and the land market can be expected to produce a price for land which reflects its earning ability in the best possible use, as constrained by planning and policy decisions as well as by the characteristics of the land itself.  Since land is heterogeneous, the "market price" will reflect the mixture of different qualities which are actually traded in any period, and the average price is an imperfect representation of the constellation of prices of individual and specific parcels of land.  However, it is common, in the absence of detailed information on each and every transaction, to concentrate on the possible factors and their weights in the determination of the average price of land, in effect assuming that the distributions of different qualities and of different motives for the purchase and sale of land do not change over time.

Land Prices and the Farm Land Market
Land is a stock as opposed to a flow.  Neoclassical representations of stock markets rely on the concept of "Reservation" Demand
, that is: the demand for a stock is exhibited by the continued ownership of the stock as well as through actual purchases over a period of time 

Consider such a stock, available in strictly limited quantity (Qf),  all of which is currently owned by someone, Figure 2. The representation of the market for this stock in two dimensional terms implies that land is measured in homogeneous units, somehow accounting for quality differences in the underlying and indestructible properties of the soil.  Current owners will be prepared to sell their holdings, or part of them, depending on the price.  The "offer curve" represents this response, more being offered for sale by current owners as the price of the stock is increased.  By implication, any stock which is not offered for sale at each price is retained by the existing owners, and is in that sense "demanded"  (or "reserved") at that price.  Thus the reservation demand curve (RD) is the mirror image of the offer curve.   Non-owners are willing to buy some of the stock, while existing owners are willing to add to their holdings, depending, inter alia, on the price of the stock.  This demand for additional or "excess" stock (over and above current holdings) is represented as XD, normally sloped with respect to price.

Figure 2.
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Total demand (TD) is the horizontal sum of the excess demand (XD) and the reservation demand (RD) at each and every price, and the intersection of the TD curve with the fixed supply determines the equilibrium price of the stock, at pe. By definition, at this price XD is equal to the quantity of the stock offered for sale by the current owners.  Hence qt will be traded between the buyers and the sellers.

Once all transactions have taken place, owners of the stock will be content to remain the owners at the equilibrium price, ceteris paribus, and this condition defines the equilibrium for the stock market. No current owner will be prepared to sell unless the offer price is above pe, while bids for extra stock will only be made at prices less than pe.   Hence the XD and offer curves shift as transactions occur so as to intersect at the vertical axis at equilibrium, at which point no further trade will occur.  In other words, the maximum bid price exhibited by anyone (owner or non-owner) for additional units of the stock (given by XD) is below the minimum selling, offer or acceptance price exhibited by current owners of the stock (given by the "offer curve").

This analysis can be conducted in terms of the stock itself, or in terms of the flow of services from that stock, with the price in this case being the "rent".  The rent is expected to be related to the stock price through the discounted present value of the perpetual rental stream, although this relationship might be complicated since it involves expectations about future rental streams and also about future opportunity costs of capital, as affected by taxation considerations.  Just (1988) has outlined the various ways in which these factors can be expected to influence the price of land.  As he points out, "many empirical studies use a relatively unstructured econometric approach in which spurious correlations with inappropriate variables or natural correlations with omitted variables can cause results to vary widely depending on model specification".
In the simplest case, with no inflation or taxes, no imperfections in credit markets, no transactions costs or risk aversion, the current price of land (Pt) will be a function of the expected price of land at the end of this period (P*t), the net returns or rents to be earned from the land during the period (Rt) and the opportunity cost of capital (i), as follows:

P(t) =[P*t + Rt] / (1+i)

(1)

in which the numerator denotes the value of holding an hectare of land while the denominator represents the opportunity cost of devoting wealth to land purchase (or retention).

Similarly, the expected price at the end of this period, P*t, is itself the present value of expected rent for period 2 and the expected price of the stock at the end of period 2.  Repeating such logic results in the current price of land being the present value of the expected rent stream in perpetuity, regardless of the present owner's or purchaser's intentions about their period of ownership.  Under the very restrictive assumptions of constant expected rents (R in each and every year) and constant discount rates (i in each and every year), the present value expression collapses to:

Pt = R/i

(2)

which has been used as a "rule of thumb" to relate rents to land prices.

Relaxing the assumption of constant expectations about future rents alters this expression.  Expectations of a constant absolute change in rents each year (by an amount A per year) yields the present value expression:

Pt = R/i + A/i2

(3)

while assuming a constant rate of change in rents (∂) results in a present value expression:

Pt = R/(i - ∂)

(4)

Although these relationships imply a unidirectional relationship between rents and land price, with rents determining land prices but not vice versa, Currie (1981) discusses conditions in which land prices might be expected to influence rents.

In order to obtain a representation of land price determination, Just assumes that: 1) the utility function for farmers is strongly separable in income and wealth and follows constant absolute risk aversion; 2) production is characterised by constant returns to scale; 3) capital markets are imperfect - savings interest rates are lower than borrowing rates, finance charges are incurred on new loans and debt limits can be encountered;  4) transactions costs exist for sales of farm land and buildings
.  He then concentrates on the short run characterisation of the value of land, in order to capture the fact that conditions are continually changing so that the decision to buy (retain) land is being continually re-evaluated in the market.  The final representation of land price determination is then a rather complicated equation, though it follows exactly the same logic as the simpler version in equation (1), with the numerator representing the value of farm land to the owner/purchaser and the denominator representing the cost of capital involved in the ownership/purchase.  The full specification is reproduced in Appendix I.

There is no role of quantities traded in this model of land price formation.  Contrary to earlier explorations of land price formation (eg. Harvey, 1970; Herdt and Cochrane, 1966; Tweeten and Martin, 1966) quantities traded in stock markets are not dependent on price, at least not in the same way as in conventional flow markets.  The offer curve is not a supply curve in the conventional sense as an independent concept from the demand curve, and the reservation demand curve is not the whole of the market demand.  The excess demand (or alternatively the "bid curve") does intersect the offer curve at the equilibrium price, but both these curves shift as trades take place, and hence are neither necessary nor sufficient for the empirical determination of price.  Further evidence of the lack of any relationship between land prices and the quantity traded is provided by Wollmer (1989), who shows that Grainger tests of the relationship reject causality in either direction.  Wollmer also provides some reason to explain the apparent negative relationship found in previous empirical work, namely that the quantity traded has tended downwards over the post war period while the general direction of land prices has been upwards.  Quantities traded, however, may well be related to changes in the stock price, as speculative elements are included in more sophisticated (and realistic) dynamic models of market behaviour.  For instance, rising stock prices are likely to induce those who own the stock to retain ownership for longer than otherwise, while falling prices might encourage sales, though dampen excess demand.  However, there is no theoretical or empirical exploration of these possible effects with reference to the land market yet available as far as this author is aware.

As far as rent determination is concerned, on which land prices depend according to the theory outlined above, standard neoclassical theory
 suggests that the demand for land services will depend on product prices, input prices, and either quantities of fixed factors or opportunity costs of resources, depending on whether the latter are treated as fixed (short run) or variable (long run).  It also suggests that the demand for land will be jointly determined with the demands for all other inputs and factors, and will depend on the functional form of the underlying production function, though the latter should strictly represent an explicit aggregation of all actual and potential operating firms.  The demand function is expected to homogeneous of degree zero in all prices.  Although in principle it might be possible to specify such an explicit aggregation, in practice this has not been attempted in the literature.  More ad hoc specifications are generally used.

III.  Some Empirical Estimates of Land Price Determination
Traill (1979, 1980) models the land market according to the principles established above but without the formal derivation explicit in Just.  In Traill's model, land prices are a function of the expected net returns to be earned from land (proxied through net farming income), the discount or interest rate reflecting the opportunity cost of capital, and expected capital gains.  In fact, the empirical model developed by Traill includes two additional explanatory variables:  the area of land traded, in contradiction to the theory but reflecting the statistical association between land prices and quantities traded, and a dummy variable reflecting the effects of UK entry to the EC. The empirical model (Traill, 1979) estimated over the period 1952 - 78 is as follows:

Pt = 68.78 + 10.65E[PVt] + 0.79E[CGNt] - 0.19 AREAt + 109.80 DUMt
(5)

         (1.59)       (12.15)                   (5.39)                     (4.06)               (2.04)

R2 = 0.99, t ratios in parentheses.
where:
Pt is average land price (E&W) in £/acre


E{PVt} is the expected discounted return from land (£/acre),  derived from an imposed lag structure on net farming income, and incorporating the interest rate;


E{CGNt} is the expected capital gain, based on a moving average of previous land price changes;


AREAt is the area of land traded;


DUMt is the dummy variable for EC entry, = 1 for 1972, 0 otherwise.

While the statistical properties and performance of this model over the estimation period appear satisfactory, more recent analysis of this model by Wollmer (1989), Lloyd (1989) and Lloyd et. al. (1989) shows that there are problems with this formulation, not only connected with the inclusion of the area traded variable.  Lloyd et. al criticise the model on the basis of its statistical performance over an extended data period (1947 - 1985) and the fact that its dynamic properties (through the capital gains variable) lead to it exploding rather than converging on an equilibrium price.  Even correcting for lags between transactions dates and the reporting of the associated prices, and also for inflation - the original model was estimated in nominal terms - does not improve the performance of the model.  Rather, these corrections reduce the statistical performance of the model and also lead to considerable instability in the parameter estimates, which is exacerbated by extension of the estimation period.  In short, the Traill model no longer appears to provide an adequate explanation of the farm land market in the UK.

Lloyd et. al.report an updated and revised version of the Traill model, estimated over the period 1945 - 1985, in which the capital gains variable is redefined to take account of the lag between transactions dates and reporting dates.  The revised equation is:

Pt = -161.4 + 20.27E[PVt] + 1.64E[CGNt] - 0.08AREAt - 45.48 DUMt
(6)

           (0.90)     (8.15)                     (3.50)                     (0.04)               (0.25)

R2 = 0.85, t ratios in parentheses, variable definitions as equation (5) with revisions as above.

As can be seen, the explanatory power of the model is reduced while the parameter values are altered considerably, with the significance of the dummy variable and the area traded declining to non-significance, the sign on the dummy reversing while those for the present value and capital gain double in size, leading in the latter case to the explosive dynamic properties of this model.  Re-estimating using deflated series rather than nominal data causes a slight reduction in explanatory power, but more importantly a change in sign and loss in significance of the PV parameter and substantial changes in the other parameters.

Unfortunately, present researchers (Wollmer and Lloyd, op. cit.) have not yet identified unambiguously better models.  Lloyd et. al. report results for a rent determined land price model which appears to be better behaved than the Traill model:


Pt  = 0.548Pt-1 + 19.281 Rt  + 58.270 Dt + 0.674et-1
(7)



  (8.40)              (6.45)                (8.95)              (4.28)


R2 = 0.94,  estimation period, 1946 - 85.


where
Pt is current land price, and Pt-1 is the lagged price (reflecting adaptive expectations);



Rt is     current commercial rents;



Dt is a dummy variable for entry into the EC (=1 for 1972 and 1973, 0 otherwise);



et-1 is the lagged error term from an initial OLS estimate of this equation, to eliminate 
serial correlation.

Lloyd et.al. produce a battery of statistical tests to demonstrate the reliability of this model, which they chose in preference to several other specifications of the expectations process, including rational and naive expectations.  However, there are two major points which should be made about this model.  First, it is an incomplete specification as far as the theoretical derivation of the relationship between land prices and rents is concerned.  At least, one would expect to see a real interest rate play a part in such a model, while the Just specification (see Appendix) suggests that the relationship can be more rigorously defined and hence more reliably estimated.  Second, as far as practical use is concerned, an explanation of land prices simply in terms of rents is not particularly useful, since an explanation of the rents is still needed in order to make predictions of future land price behaviour or to make projections of the effects of changes in market or policy conditions.  Neither does such a specification reflect reality closely, in a market in which more than half the land is owner occupied and for which most of the transactions data refer to sales of land with vacant possession.  For these reasons, the statistical performance may not be the only criterion on which to judge the model.

Whatever the econometrics may demonstrate, it does seem clear that the present value of future expected returns from farming land are important in determining land prices while the quantity of farm land traded is not.  It may be, however, that non-agricultural values are also important, especially during more recent years (Wollmer), though the effect of non-agricultural values has not yet been isolated empirically.  Thus, as the returns to farming fall, it would be expected that farm land prices would also fall, though in order to identify this relationship empirically from equation (7), it is necessary to establish the relationship between farm rents and farming returns.

IV.  The Effects of Agricultural Markets and Support Policy on Land Prices


The theoretical derivation of land price determination provided above does not identify the precise effects to be expected of changes in farm product or input markets, other than to identify the importance of rents to be earned in agriculture.  Neoclassical production theory leads us to expect increases in product prices, reductions in input prices, and reductions in opportunity costs of capital, labour and management to increase the marginal value product (and hence rent) of land, and thus to increase land prices.  The analytical derivation of the precise relationships between these variables is dependent on the form of production or cost function employed and its characteristics, especially the substitution possibilities between products, inputs and resources.  In addition, the demands for land, capital, labour and management, as well as those for inputs, will be jointly determined with the supplies of farm products, which suggests that a rigorous specification would involve the estimation of a simultaneous, non-linear and highly constrained system.  However, the literature has not yet identified this system, though Munk (1988) makes some progress towards such a system at least in product/input space.

The reasons for interest in such a specification comes from the fact that agricultural market conditions clearly affect the farmland market..  In turn, farmland values play a major role in determining the allocation of rural land between different uses.  The higher are farmland prices, the more difficult is it for non-agricultural uses to compete with agriculture for the use of land. Decisions about set-aside, forestry, amenity uses, conservation and wildlife protection must all take account of the value of land in farming.  Such decisions raise the questions of the extent to which the market price of farm land is a reasonable reflection of the social opportunity cost of land.  In addition, predictions of future land prices require a model which includes farming returns rather than rents.

Given that land prices are dependent on farming returns, and given that these returns depend on the support provided to the agricultural sector through the Common Agricultural Policy, it is clear that land is likely to be "over valued" in agriculture compared with its value under free market conditions.  Farm policies are under review within the current round of GATT negotiations and that the European Community's CAP is constantly under pressure for reform.  The social opportunity cost of land in agriculture is the price of land which would obtain under freely competitive agricultural markets, assuming that present farm policy is not intended to increase the value of farm land.  Both for projection/prediction purposes and for social cost/benefit analysis of rural land use change, a model of land prices which reflects these factors is required.

Although Traill's model provided a direct link between farm returns (specified as net farm income) and land prices, it is not presently reliable.  Is it possible to specify a model on the basis of the present theory which does preform satisfactorily?   Theory suggests the following specification:


Pt = 14,619 + 0.47GPt + -0.36CGSt - 0.2SPt +136.35INFt + 204.6INT
(8)

  (1.15)         (3.16)                  (0.54)         (0.37)            (2.43)            (3.20)

 - 1763.7CGA + 0.53Pt-1


(1.51)                  (3.59)
Corrected R2 = 0.925




DW = 2.02




F ratio = 71.93




Estimation period: 1947 - 1987




t statistics in parentheses.


where:
P is the current land price in real terms



GP is Agricultural Gross Product  in real terms (£m);



CGS is agricultural interest and depreciation charges in real terms (£m);



SP is the deflated FT share price index;



INF is the inflation rate (derived from the GDP deflator);



INT is the real interest rate;



CGA is the crops and grass area (England and Wales) - the supply of land;



Pt-1 is the lagged endogenous variable, reflecting an adaptive expectations 
specification of the explanatory variables.



[The data used in this and subsequent equations is shown in Appendix II]

The specification is an attempt to capture the logic of the theoretical explanation of land prices, augmented by the reflection of alternative opportunities for investment (the share price index).  The capital charges variable is included to capture the consequences of investment in plant, buildings and machinery rather than land as the gross product of the industry improves, while the inflation rate is included to allow for the fact that inflation itself might affect land prices.    Gross product is used rather than farm (business) income since the latter represents returns to owner's equity capital, management and labour rather than 'pure' profit.  As a consequence, the precise relationship between farm income and land values is unclear.  If incomes increase then one would expect land prices to increase.  However, if increases in farm income are used to fund additional land purchases, then the relationship may be inverse.  Changes in gross product, however, should be directly related to land prices even in circumstances in which owners' returns are reduced in order to justify higher land prices.  Since reductions in the total land area would be expected to increase land prices, the supply variable (crops and grass area) is also included in the model.

Although the overall statistical performance of this model appears satisfactory, there are several worrying features.  The intercept seems improbably large, although barely significant.  The share price, capital charges and supply variables are insignificant although with the anticipated signs.  Both the inflation and real interest rate variables are significant but the latter is clearly wrongly signed.  The former suggests that the land market suffers from money illusion, though might also be rationalised as an indication that land is used as an inflation hedge.  The sign on the real interest rate is difficult to rationalise, other than through multicollinearity, though this does not appear to be a major problem from inspection of the associated correlation matrix.

A revised specification, omitting the insignificant variables except supply is as follows:


Pt = 9477 + 0.51GPt + 117.6INFt + 178.5INT - 1307.4CGA + 0.52Pt-1
(9)

  (1.18)       (4.75)           (2.73)              (4.31)            (1.16)                  (4.08)

 

Corrected R2 = 0.93




DW = 2.03




F ratio = 105.77

The intercept, supply and inflation parameters are sensitive to this change, but the remaining parameters are robust while the significance of the model is improved slightly.  The lack of variation exhibited by the supply variable seems likely to be contributing to its poor significance and could be affecting the stability of the intercept, which is also insignificant.  This suggests a final revision of the model:


Pt =  0.54GPt + 139.06INFt + 201.1INT - 380.6CGA + 0.57Pt-1
(10)

   (4.90)           (3.49)                  (5.35)              (4.81)              (4.56)                  

 

Corrected R2 = 0.93




DW = 2.11




F ratio = 101.43

The significance of all parameters is improved through suppression of the intercept, while the size of the supply parameter is substantially reduced, though the remaining parameters are robust  The overall performance of the equation is barely affected.  Apart from the perverse sign on interest rates, this appears to be a satisfactory model.  To test the reliability of the model, it is re-estimated over a shortened data period (1947 - 1981):


Pt =  0.51GPt + 134.0INFt + 203.2INT - 366.1CGA + 0.60Pt-1
(11)

   (3.92)           (2.79)                (4.83)              (3.94)              (3.77)                 

 

Corrected R2 = 0.92




DW = 2.19




F ratio = 79.14

The estimated land prices from this equation, using actual values for the explanatory variables in the post-estimation period, compared with actual land prices are shown in Figure 3.  The model appears to perform reliably, though is clearly capable of improvement.  A more sophisticated approach to expectations might prove useful, especially as far as the interest rate is concerned.  However, the parameters of particular interest here (on gross product, supply and the lagged endogenous variables) are robust under a substantial change in the estimation period and do seem reliable.  The land price elasticities, evaluated at 1986 values of the variables, with respect to real Gross Product are 0.90 in the short run and 2.10 in the long run, while the implied elasticities of land demand, derived through the crops and grass parameter, are -0.84 in the short run and -0.36 in the long run.  These are the inverse of the elasticities of land price with respect to changes in supply:  -1.18 in the short run and - 2.73 in the long run, since supply is considered as perfectly inelastic with respect to price in this model
.  The root mean square errors for this model are 13.5% within the estimation period and 8.04% over the prediction period (1982 - 1987).  The latter rises to 12.9% when predicted rather than actual lagged prices are used.

Figure 3  Actual and Estimated Land Prices:  1947 - 1987 
[image: image3.wmf]
Two implications of these results are worth mentioning.  First, the removal of land from agriculture, for whatever purpose, will increase the value of the remaining land.  Suggestions that up to 1 million hectares of land is currently surplus to agricultural requirements do not accord with this model of the farmland market.  Removal of 100,000 hectares of crops and grass in England and Wales would raise land prices in real terms by 2.7%.  Thus, increasing incentives will be necessary to persuade the industry to release more land.  In addition, removal of land for development purposes will increase the value of the remaining stock quite apart from the effects of 'rolling over' capital gains from development into the land market, reflecting lower opportunity costs of this capital compared with new investment in the market because of tax provisions.  The second implication concerns the effects of support policy on land prices.

Harvey and Hall (1989) provide an estimates of the extent to which agricultural gross product in the UK is greater than it would be under conditions of multilateral free trade:  22%.  This estimate provides a basis in principle for establishing the extent to which UK land prices are higher than they otherwise would be because of the CAP and other countries support policies.  This is the textbook comparitor against which the effects of the current policy can be measured
.  On the basis of the model above, land prices are inflated by 46% because of support policy, on average.  At 1986 land prices, this increase amounts to £655/ha.  According to the rent equation estimated by Lloyd (equation 7 above), this inflation in land prices is associated with a policy-induced rent increase of £34/ha on average (assuming that Lloyd's equation is strictly reversible).  Applied to the UK agricultural land area, this amounts to £631m. which in turn is 55% of the estimated producers' surplus gain.  Thus the implication is that just over half the support provided to the agricultural sector through existing price support policies is capitalised in land values and rents.  The remaining 45% is therefore distributed through the factor and input markets to other resources used directly or indirectly by the industry
.

However, before reaching this conclusion two major questions must be considered.  First, would the demand for rural land for other uses prevent farmland prices falling to the full extent indicated here in the event of elimination of farm product support?  If so, then the free-market price of land is higher than this estimate suggests.  Second, the reasons for agricultural policy and the support provided to the farming sector might be associated, albeit imperfectly, with a social valuation of the agricultural activity as a use for land, in which case the "free-market" price of land would again be higher than indicated here, and in the limit would be approximated by current market values of land (in the case where all support is interpreted as an expression of the social requirement for rural land to be used for agriculture).

Although non-agricultural demands for land are unlikely to result in large areas of farmland changing use, this is not the same thing as arguing that non-agricultural demand for land is insignificant in determining farmland prices.  The demand for land as "living space", often associated with desirable properties and views, is not incompatible with continued use of the land for farm purposes.  Even within agriculture there is likely to be consumption element to land purchase and ownership, in which the value of the land is independent of its potential future earning capacity.  As the market price of farm land falls in real terms (under conditions in which policy support is progressively removed, for instance), so this consumption element will become more important as a determinant of the total value of land.  In addition, is it more likely that new entrants to the land market will purchase land for its consumption and living characteristics rather than its earning capacity.  In the limit, it is this valuation which will put a floor in the farmland market.  Furthermore, economic and income growth in the rest of the economy mean that this element is likely to increase in importance, which will tend to raise the floor price through time. Furthermore, the prospect of future development values increases with growth elsewhere in the economy, while relaxation of planning restrictions would be expected to increase the price of land in areas with development potential.  However, there are no estimates available at present to substantiate these hypotheses.

IV.  Conclusions.

The results indicate that a lot more work has yet to be done on a fully specified and reliable model of farmland price formation.  No one has yet published an explanation of British farmland prices which is entirely consistent with underlying theory, while the ad hoc specifications which have been advanced are subject to considerable criticism.  The subject, however, is sufficiently important, especially in the light of prospective changes in agricultural markets and policies to warrant more research effort.   In addition, increasing pressure on rural land for non-agricultural uses, not all of which will be met without some adjustments or interventions in the existing land market, means that some estimates of the social opportunity cost of farmland will become increasingly necessary.  In order to arrive at such estimates, a reliable empirical model is required.  A preliminary version of such a model has been presented here, which suggests that land prices are over-valued because of current support policies by 46% and that 55% of the current gain to the industry is captured by landlords. One would expect regional and land quality variation round these figures, depending on the details assumed about the effects of changes on particular commodities, and thus on particular land types and locations.  

Examination of this variation, however, requires a regionally disaggregated model, which is one important direction for future researchers to consider.  To avoid Just's observation that spurious correlations can easily confound such reliability, such models need to be more carefully derived from the theoretical base than has so far been achieved.  It seems very likely that such a derivation requires a full specification of all agricultural factor markets, including but not restricted to the land market, on the basis of the production characteristics of the sector.  Even this, however, would not include the possibility of consumption demand for land (within and outside agriculture) or the increasing possibilities of changes in use and associated development values.  In order to account for these pressures, it may well be necessary to disaggregate the national average data by region and type of sale/tenure.  The theoretical development emphasises the two stage process in determining land prices, with agricultural returns and the behaviour of agricultural input and factor markets determining rents which in turn explain land prices, in conjunction with opportunity costs of capital including tax provisions and attitudes to risk.  However, application of this theory to the land market is confounded by, among other things, the complications of the rental market.  Not only is the rented sector declining, but the provisions of tenure have changed and are still highly heterogeneous.  Thus observed rents cannot be assumed to be in equilibrium and the adjustment process must be explicitly modelled.  Furthermore, the dynamics of the market are likely to be important (based on the significance of lagged price in the determination of current prices), and may provide an explanation of the counter-intuitive and counter-theoretical sign on real interest rates.  There is still plenty to do, and it is hoped that this paper, and the conference of which it is a part, may stimulate further work.
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Appendix I  Land Price Determination (after Just)


          [{ p(1-tv.p(c))P*} +  {(1-t) R*} - {ßø2A∑}]

P =        
F.___________________________________________________ 
;  


   [1-{t v p(c)} + {i (1-t)} + {p(d) Z} + w - {p(s)F(1-∆)Z}]
where:
Z
= 
- (1 - t)[i - r - (1 + i)∆] / (1 - ∆)
and
∑ 
=
{(1 - t v p(c))2π2x} + {(1 - t)2µ} + 2(1 - t v p(c))(1 - r) k
The variables are:

P
=
average land price at the beginning of the period;

F
=
1 plus the current rate of increase in farm costs;

t
=
the average rate of tax on current income;

v
=
the proportion of capital gains taxed in the current period;

P*
=
average expected land price at the end of this period, as held at the beginning;

R*
=
expected net returns from farming, including support payments, for this period;

A
=
average farm size during period;

∑
=
perceived variance of end-of-period wealth per acre around expected values;

Z
=
effective cost of debt capital;

i
=
rate of interest earned on savings;

r
=
rate of interest paid on debt;

w
=
property tax on land(and buildings);

x
=
perceived variance of end-of-period land price about expectations;

µ
=
perceived variance of net returns per acre, including support payments, about expectations;

k
=
perceived covariance of net returns and land price.

The unknown parameters are:

ß
=
coefficient of absolute risk aversion;

ø
=
ß*/(ß* + ß) where ß* is the coefficient of absolute risk aversion on short-run variation in wealth;

π
=
1 minus the rate of sales commission on land transactions;

∆
=
rate of finance charges and other costs on new debt.

Proportional indicators:

p(c)
=
proportion of current land value attributable to capital gain;

p(s)
=
proportion of farmland in farms with binding minimal savings constraint;

p(d)
=
proportion of farmland value financed by debt.

In all cases, the time subscript is suppressed in the interests of simplification of the notation.

If all the complications are eliminated from the model, so that inflation is zero  (F = 1), taxes are zero (t = 0, w = 0), there are no credit market imperfections ( i = r), no transactions costs (∆ =  0, π = 1), and there is no risk aversion (ß = 0), then this model collapses to equation (1).

Thus, the first term in the numerator is the expected value of land after appreciation, depreciated by transactions costs and capital gains taxes.  The second numerator term is the rental value of the land during the period, to which is applied the tax rate on income.  The last numerator term expresses the discount for the risk associated with farming and holding land.  Since risk aversion is expressed in absolute terms, this depends on the size of land holding.

The first term in the denominator is the direct investment cost of capital invested (1).  This is offset by the deferring of taxes on capital appreciation until the end of the period {t v p(c)}, but increased to the extent that savings earn interest which is taxed, so that the opportunity return on savings is reduced by the tax rate {i (1-t)}.  The fourth denominator term {p(d) Z} reflects the higher cost of capital for borrowers; the fifth term is simply the annual land tax rate, while the last term {p(s)f(1-∆)Z} reflects the cost of credit constraints.

The estimation of this model is clearly a formidable task.  However, Just demonstrates that there are data available in the US for most of the variables included in this model and that there are reasonable proxies for the remainder.  Data from the Economic research Service, USDA were used, from whom data for separate states from 1950 to 1984 were available for:  land values; acreage and number of farms; real estate debt; tax rates; net returns per acre with and without government payments; interest rates and inflation rates.  The proportion of farmland financed by debt was proxied through the ratio of total debt to total value of all farm land; the proportion of land value attributable to capital gain was proxied by the ratio of current land prices to their (7 year) lagged value, with little variation in results occurring through changes in the length of lag.   Several different forms of expectation formation were explored, to produce direct estimates of expected values for inclusion in the model.  It turned out that naive expectations (lagged values) produced the better fit.  Rather than estimate all of the parameters, Just imposed values for ∆ and π directly on the basis of prior information, as 0.02 and 0.94 respectively.  Tests showed the model to be relatively insensitive to variations in these parameters.  This leaves only ß and ø to be estimated, which appear together in equation (2), so can be estimated jointly.  There has not been either time or resources available to explore the possibilities of repeating this approach for the UK situation, but Just's results strongly suggest that such an approach would prove profitable, if possible, for the UK.
Appendix II:
Data Used in estimation of equations 8 to 10.

Yr.
Nom. LP
Real LP
Real SP
Real GP
Real.
Inflation
Real
C&G






Capchgs.
rate
Interest rate
Area

-----------------------------------------------------------------------------------------------------------------------------------------------------------

47
103.70
1405.03
587.23
6869.11
569.04
10.71
-7.31
9.86

48
98.77
1281.17
520.41
7744.21
570.76
4.45
-0.95
9.86

49
125.93
1531.23
458.11
7502.57
644.47
6.68
-3.08
9.87

50
138.27
1670.41
451.03
7200.06
821.48
0.65
3.35
9.89

51
140.74
1583.04
492.48
7569.83
866.09
7.40
-2.93
9.90

52
153.09
1578.52
396.17
7166.36
897.08
9.08
-3.26
9.91

53
140.74
1408.44
413.36
7065.19
940.69
3.04
2.35
9.92

54
155.56
1526.14
509.48
6622.38
932.04
2.00
2.57
9.92

55
133.33
1261.71
626.30
6870.03
955.75
3.68
1.47
9.91

56
138.27
1231.46
545.92
6430.21
944.05
6.25
-0.58
9.91

57
140.74
1204.88
547.14
6857.34
967.39
4.03
2.36
9.91

58
145.68
1192.74
505.48
6189.72
941.56
4.56
1.76
9.92

59
162.96
1312.26
683.82
6200.44
990.46
1.68
3.85
9.90

60
195.06
1543.89
855.88
6323.97
989.36
1.74
4.53
9.89

61
234.57
1797.18
831.62
6359.19
1003.68
3.30
3.87
9.87

62
246.91
1829.79
718.10
6410.23
948.57
3.39
3.46
9.88

63
271.60
1970.43
780.31
6043.23
943.12
2.15
3.92
9.88

64
308.64
2182.00
832.39
6765.67
1060.45
2.62
4.19
9.87

65
402.47
2706.50
717.53
6301.09
1062.51
5.13
2.54
9.86

66
412.35
2667.61
696.10
6527.59
1119.20
3.95
4.30
9.84

67
429.63
2683.24
717.60
6501.54
1136.68
3.58
4.37
9.83

68
451.85
2714.66
975.67
6122.00
1195.56
3.96
4.51
9.75

69
491.36
2842.33
928.43
6496.15
1266.84
3.86
6.28
9.69

70
493.83
2632.69
758.10
6146.86
1247.50
8.51
1.51
9.63

71
474.07
2212.38
784.48
6108.75
1227.35
14.24
-4.83
9.63

72
543.21
2346.36
924.36
6712.41
1360.62
8.04
0.40
9.61

73
1091.36
4438.78
753.65
7638.22
1683.83
6.20
6.84
9.59

74
1479.01
5229.17
384.67
7156.02
1852.65
15.04
0.04
9.58

75
1212.35
3377.64
378.90
6725.50
1780.28
26.90
-13.49
9.54

76
1472.00
3587.97
397.07
7171.07
1811.05
14.30
0.34
9.55

77
1994.00
4263.52
446.45
6743.80
1853.80
14.00
-2.34
9.49

78
2602.00
5027.24
454.62
6598.01
1939.79
10.67
2.75
9.48

79
3227.00
5438.93
450.54
6313.68
2148.94
14.63
1.87
9.50

80
3470.00
4804.95
395.58
5757.63
2211.38
21.72
-3.54
9.59

81
3418.00
4237.90
399.44
5810.07
2073.08
11.68
3.82
9.58

82
3669.00
4244.03
431.82
6213.94
2048.56
7.19
5.90
9.56

83
3789.00
4167.76
518.34
5791.30
1982.13
5.16
6.24
9.55

84
3895.00
4175.79
600.93
6242.77
2073.42
2.60
9.88
9.55

85
3784.00
3784.00
692.02
5418.20
2113.90
7.21
6.43
9.53

86
3397.00
3157.06
797.93
5422.86
2000.93
7.60
5.01
9.54

87
3500.00
3065.78
919.89
5161.01
1882.39
6.10
6.12
9.55

------------------------------------------------------------------------------------------------------------------------------------------------------------
�	Following eg. Cowling, Metcalf and Rayner (1970) p 9 - 11.





�	Stigler (1952) p152f.





�	Chapter 8, p 123f





�	See Just and Miranowski (1988)





�	See, for example, Ferguson (1971), Chapter 8.





�	The short run elasticities are equal to ß(GP)*P/GP and ß(CGA)*P/CGA for Gross Product and land area respectively, where ß() is the relevant parameter from equation (10), and P, GP, and CGA take their 1986 values in this case, see appendix II.  The long run elasticities take account of the fact that adjustment to full equilibrium is not instantaneous, as shown by the parameter on lagged land price (0.53).  This parameter is equal to (1-∂) where ∂ is the distributed lag coefficient which relates all past values of the exogenous variables to current land price.  Thus, the long run coefficients in each case are:  ß()/∂, see, eg. Johnston,  .  While it could be objected that the variables in equations  8 to 11 should themselves be lagged in this formulation, it is known that the recorded land prices lag the date of the transaction to which they relate by as much as 18months.   Hence, relating "current" land prices to current values of the exogenous variables amounts to a lagged relationship, though of indeterminate length.





�	The estimates are based on the hypothetical situation in which the EC and all other industrialised countries eliminate all policies which distort domestic production and consumption levels, and thus distort trade flows and world prices.  This situation is the objective of the current round of GATT negotiations (the Uruguay round) on agriculture, so is not a completely academic scenario.  Nevertheless, most commentators agree that it is rather unlikely that such a situation will apply to UK agriculture in the near future. 





�	It is possible to estimate similar figures on the basis of the Traill model.  Assuming constant shares of gross product among the several claimants, the unadjusted Traill model results in an increase in land prices associated with present support of 26%.  Alternatively, using an estimated relationship between gross product and farming income, adjusted for changes in interest charges, over the post-war period suggests that the elasticity of farm business income with respect to gross product changes is 2.15 rather than 1 as under the constant share assumption.  The resulting increase in land prices is then 56%.  However, as already noted, Traill's model no longer seems reliable.









