
      
 1 (20 

 

 

 

 
 

 

 

 

 

 

Remarks on the story of land prices, told by house prices 

 

Risto PELTOLA, Mikko KORPELA, Finland 

 

 

 

 

 

 

 

 

Keywords: mass valuation, land valuation, property taxation, land value tax, imputed land 

value, land price index, house price index 

 

Summary  

 

There is an implicit land price in house prices. This implicit price can be used for two 

purposes: to calculate land price index and to valuate land value. These two purposes, and 

challenges involved, are discussed in separate chapters. Land price indices, and the role of 

land prices in general house price appreciation, has recently been a field of intensive 

economic research related to analysis of housing markets and macroeconomic policy. This 

land price index story serves as a prologue and background to the interest of the authors, as a 

surveyor and a statistician, in our main task in mass valuation of land for property taxation 

purposes. There are pitfalls in translating house price data to land price indices and land 

values which are discussed based on literature and empirical research made by the authors. 

 

FIG Commissions: Valuation and the Management of Real Estate – FIG Commission 9 
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1. INTRODUCTION 

It’s well known, that rising land prices explain most of the global house price boom that has 

taken place since World War II. Less is known that it may not have always been so. 

According to a recent study by Knoll et al, real house prices stayed constant from the 

nineteenth to the mid-twentieth century. Their study, published in a leading economic journal 

American Economic Review, consists of 14 advanced economies and a time span back to 

1870.  

 

Their findings have implications for the evolution of wealth-to-income ratios, the growth 

effects of agglomeration, and the price elasticity of housing supply. After the financial crash 

in 2008, which had its roots in housing and housing finance markets, the central banks have 

been worried and cautious about the relationship between housing markets and macro 

economy, and the economic research in this field is intensive. “Fluctuations in house prices, 

their impact on the balance sheets of consumers and banks, as well as the deleveraging 

pressures triggered by house price busts have been a major focus of macroeconomic research 

in recent years… Despite the importance of housing wealth to the macroeconomy, 

surprisingly little is known about long-run trends in house prices.”  They claim to fill this void 

in their paper. (Knoll et al). 

 

We use the article by Knoll et al as a starting point in our work, where our point of view is 

property valuation. This is of course a separate but related focus, and an important one as 

well. What implications have the findings of Knoll et al, and other economists, in land 

valuation, if any? What is the story of land prices, told by house prices? In particular we try 

two answer two questions: Can we calculate a land price index based on house prices? Can 

we calculate land values based on house prices? How should we execute the latter task for 

mass valuation purposes in property valuation? 

 

Our paper is divided in two parts to discuss these two questions. In the first part we introduce 

the findings on Knoll et al. We discuss the challenging task they have assumed, their 

methodology and their findings. We also update their calculations for a more recent period 

and perhaps a more accurate data in Finland.  

 

In the second part, and for our main purpose as surveyor/statistician, we take a step further. 

As the focus of Knoll et al was housing stock in general, and the role land plays, our focus is 

individual properties and land and structure components in each and every property in the 

stock, to derive values for the property taxation base. How can the land share of total property 

value be calculated? Is the recent economic research relevant in that calculation? 

 

The land value index is of course a temporal indicator, and land value change is a partial 

derivative of time change of house value. The spatial land value variation, on the other hand, 

is a partial derivative of spatial change of house value. Chapter two deals with temporal 

aspects of house value/land value relationship, and chapter three deals with spatial aspects, 
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where time is fixed to present time, the most relevant time for practical valuation purposes. In 

short, chapter 2 deals with temporal effects of house prices to land values. Chapter 3 deals 

with spatial effects of house prices to land values.  

 

2. TEMPORAL EFFECTS: HOW TO CALCULATE A LAND PRICE INDEX BASED ON 

HOUSE PRICES 

In economics the need for land price indices has emerged as the role played by housing prices 

and housing wealth in macroeconomic issues has become evident. In the absence of good 

quality land price indices economists often use imputed land prices, based on housing prices, 

as a second-best solution. Let us introduce the technique used in an article by Knoll et al. 

Elegant as it is, and impressive in its broad scope, it has also severe limitations to function as 

a proper tool in measuring land price changes. 

 

2.1. The Knoll – Schularick - Steger study  

Knoll et al calculated a land price index based on house prices for 14 advanced economies, in 

some countries dating back to 1870. A house is obviously a mix of land and structures. 

According to Knoll et al notation, the land price index can be imputed as a function of house 

price and construction cost indices: 

 

 
(1) 

 
and the imputed land price index can be traced out by employing 

(2) 

 
F= house, X = structures, Z = land 

pH = price of house, pX = price of structures, pZ = price of land 

t = year, t+1 = next year 

α = land share a house  

 

The price variables are collected from a multitude of sources. The caveats in this data are 

many. The critical parameter α, land share of a house, is not observed at all. The authors use α 

= 0,5, and for robustness check also α = 0,25 and α = 0,75. 

 

The main findings of Knoll et al are listed here: 
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• From the last quarter of the nineteenth to the mid-twentieth century, house prices in 

most industrial economies were largely constant in real (CPI-deflated) terms. By the 

1960s they were, on average, not much higher than they were on the eve of World 

War I. 

• They have been on a long and pronounced ascent since then, giving rise to a hockey-

stick pattern of house prices in the long run. While house prices have increased in all 

countries over the past 140 years, there is also considerable cross-country 

heterogeneity. 

• While construction costs have flat-lined in the past decades, sharp increases in 

residential land prices have driven up housing values. More than 80 percent of the 

increase in house prices between 1950 and 2012 can be attributed to land prices. 

• In the period from the late nineteenth to the mid-twentieth century residential land 

prices remained, by and large, constant despite substantial population and income 

growth. 

Knoll et al also have an interesting discussion on the reasons of the “hockey-stick” temporal 

pattern of house prices, their main finding perhaps. That discussion is not relevant for our 

purposes, as we are mainly interested in present and a more recent past. 

 

As to Finland, figure 1 presents imputed land price index compared to real house price and 

real construction costs indices 1950-2012, from the data offered by Knoll et al. We can 

observe a near constant line for real costs, a rising curve for real house prices with strong 

cycles, and a steeper rising curve for real imputed land prices reflecting the business cycle 

observed in house prices. Knoll et conclude that in Finland house prices cause 96 % of the 

increase in real land prices, the highest number in the sample of 14 countries. Given the 

almost constant cost curve it’s easy to understand the technical reason for this result. Of 

course, the same effect would appear in any of the 14 countries if we assumed constant real 

production costs over time. 

 

If true, figure1 beautifully illustrates the land price rises behind house price appreciation. So 

do most other figures that can be drawn on Knoll et al country data. However, there are 

problems involved in Knoll et al study, which we discuss soon. 

 

2.2. Update on a more recent country data 

We tested the Knoll et al methodology on the most recent country data (Finland) and tried 

some other improvements in the data. The results are shown in figures 2-7.  

 

As to construction costs, figure 2 demonstrates, that substituting input prices with bid prices 

(offer prices by construction companies) do not change the overview of the cost landscape. In 

the long run input and bid prices have had the same slope. In fact, there is no real increase in 

construction costs in the long run. If the productivity in construction industry were increasing 

Remarks on the Story of Land Prices, Told by House Prices (11540)

Risto Peltola and Mikko Korpela (Finland)

FIG Congress 2022

Volunteering for the future - Geospatial excellence for a better living

Warsaw, Poland, 11–15 September 2022



      
 5 (20 

 

 

more slowly than in the economy as a whole we would expect rising real costs, but this does 

not seem to be the case according to Statistics Finland index numbers, neither according to 

bid price index numbers offered by consultancy company Haahtela. 

 

Figure 3 illustrates how real house prices are rising and real construction costs are almost 

constant. 

 

Figure 4 shows real imputed land prices based on real house prices and real construction 

costs. It is based on two assumptions of (constant) land share of house price: α = 0,3 and α = 

0.5. Embarrassingly these assumptions produce strikingly different curves. This is because the 

construction cost curve is almost steady. We already noted that Knoll et al found Finland, in 

their data, to be a country with highest share of land prices as a cause of house price 

appreciation, at 96 %. When this number approaches maximum at 100 %, of course with low 

α land price appreciation is a multiple of house price appreciation.  

 

Figure 5 compares real house prices and observed real land prices. They follow the same 

pattern: rising trend and high cyclicality. The difference between the curves is that both trend 

and cyclicality are higher for land, just as we would expect. 

 

Figure 6 compares real imputed land prices, two of them, and observed real land prices. The 

latter is close to imputed curve when α = 0,5 is assumed, but very different when α = 0,3 is 

assumed. 

 

Finally figure 7 makes the same comparison as figure 6 but for a shorter time span 1988-

2021, and a log scale. Observed real land prices are close to imputed when α = 0,5 is 

assumed. 

 

2.3. Conclusions on land price indices 

Impressive, and elegant, as the Knoll et al study is, their treatment of land share seems 

elementary. The land share of a house prices is not endogenously calculated from the data, but 

must be given exogenously, artificially. They use α = 0,5, and for robustness check also use α 

= 0,25 and α = 0,75. All those numbers give similar results, we are told, which is a steeply 

rising land prices in the last ca. fifty years. As our simulation proves, this however is not true 

in the Finland data.  Generally, the land share must vary a lot depending on location and also 

between countries. Even more evident is that the land share must rise over time in all or most 

of the countries. The land share itself should be an essential object of research. 

 

Our main finding is the comparison of imputed land value and observed price indices in 

Finland. The imputed index is very sensitive to the chosen land share number. When a 

suitable land share number is chosen, observed and imputed indices do not differ much from 

each other. But why to use an imputed index, if an observed index is needed to prove its 
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reliability, and given the non-constant land share in observed land prices and constant land 

share in imputed land values? Assuming constant land share in house prices is not only 

unrealistic, but also inconsistent with the Knoll et al results: almost constant construction 

costs, rising trend in real house prices, and steeply rising trend in imputed real land values. 

 

Land value and land share of a house price are two sides of the same coin. Accordingly, there 

are two indices linked to each other: land price index and index of the land share of a house 

price. When you study land prices as a function of house prices you essentially study these 

both aspects. Preferably you should also publish your results on land share also and not just 

on land value. 

 

What is to be done? Whereas house prices are rather easy to observe and model, construction 

costs seem to be the weak link in the Knoll et al and some other economists’ approach. 

Construction costs are usually unknown to a particular property, the information is to the 

parties involved only. There are problems in definition of those costs: are infra costs included 

or not? What about the costs of preparation of the lot, which can be high in case of poor or 

polluted soil? The demolition costs? The extra costs of a small lot in cramped built-up area? 

All these tend to be higher in expensive locations Finally, the depreciation is hard to measure.  

 

The crude level of construction costs can probably be measured for index calculation 

purposes. Figure 8 illustrates median cost numbers in different locations in Finland. 

Deducting them from house prices yields a land value as a residual. The data requirements are 

challenging given some variation in costs between locations and over time. However these 

challenges may be solvable for index calculation purposes. For purposes of valuation of any 

particular lot these challenges are, unfortunately, formidable and we may need to find other 

solutions. This is our topic in the chapter that follows. 
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3. SPATIAL EFFECTS: HOW TO CALCULATE A LAND VALUE OF A PARTICULAR 

LOT? 

3.1. The valuation methods of urban residential land  

 

The valuation methods of urban residential land can be divided into three broad categories:  

a. direct comparison method  

b. residual method, based on house prices and construction costs  

c. land share method, based on house prices and observations of land prices The method 

in this article falls to the third category.  

Imputing land values from house prices, aka. translating house prices to land values, 

essentially means calculating the land share of the residential property value, or the ratio of 

land values to house values.  

 

This mass appraisal of land has been used for the revaluation of 2 million land parcels in 

Finland for property taxation purposes. This was carried out during the last five years for The 

Ministry of Finance and taxation authorities and involved years of development.  

 

The institutional setting of property taxation, property markets and land use regulation in 

Finland, and data and tools used in mass valuation are briefly described are described in 

Peltola 2019 and 2021. In those sources can also be found the models producing constant 

quality land and housing prices and the crucial model to translate house prices to land values.  

 

3.2. Land value as residual and land value as a share of improved property value  

A popular treatment in economics is interpreting land value as residual between value of 

improved property and construction costs. Alas, this works better in theory than in practice, as 

far as valuation is concerned. Even for statistical purposes the residual method has problems, 

which are illustrated in problems in construction cost indices. Bergman and Nyberg for 

instance observe embarrassing differences in measuring construction cost indices in different 

countries, which are based on different ways to estimate construction costs (Bergman and 

Nyberg 2021).  

 

The construction companies calculate their maximum bidding prices for land based on the 

difference of future selling prices of homes and construction costs. The residual method 

certainly plays a role in land valuation. That role is limited at best, when land under existing 

structures is concerned. The quality of structures and the associated construction costs are 

difficult to estimate even for brand new structures, if you have to rely on public information 

only. The depreciation figures are hard to calculate accurately enough, and a difference of 1 % 
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in annual deprecation makes almost a 30 % difference after just 30 years, and a much larger 

difference in the residual value of land.  

 

A more modest approach is to ignore the residual, and just use house price as signal of land 

value, and to empirically estimate the association of house and land price, and to produce the 

model of land value as a function of house price, or the land share of house prices. This is our 

approach. The residual value, with some smart assumptions used to calculate the reproduction 

costs, should produce same results. However, as such the residual approach seems simply 

unnecessary source of errors for most mass valuation purposes. It has use in special valuation 

purposes of course.  

 

3.3. Modelling the elasticity of land prices to house price variation  

Data points with a pair of land and house price observations are needed. Possible data point 

candidates are property units as such, grids of 250 x 250 square meters, larger grids, ZIP code 

areas, taxation areas or some other subdivision, preferable with little variation in prices within 

the area. We chose taxation areas, 4000 of them in whole country. Median of constant quality 

land and house prices were calculated. Figure 11. shows the plot of those median prices for 

those 1512 areas, where at least one sale of each type exists. Land median prices are based on 

both sales for lots for multi- and single-family houses.  

 

The following elasticity models were estimated:  

 

a. The effect of dwellings prices of condominiums in multi-family houses to prices of lots for 

multi-family houses  

b. The effect of dwellings prices of condominiums in multi-family houses to prices of lots for 

single-family houses  

c. The effect of single- family house prices to prices of lots for single-family houses  

d. The effect of vacation home prices to prices of lots for vacation homes  

 

In this article, only the first effect (a) is illustrated and discussed.  

 

Figure 11 shows a plot of pairs on median dwelling and land prices.  

 

Three lessons can be noticed from the figure.  

1) There is a strong correlation between land and dwelling prices, or rising trend in plots,  

2) The slope of the trend line is steep on the left, but less so on the right. The slope, or 

elasticity, is more than three on the left, but perhaps below 1½ on right.  

3) The correlation is not even close to perfect.  
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There is plenty of variation in land prices around the trend. In fact, the deviation of land 

prices around the trend is embarrassingly high. Are house prices really good enough 

predictors of land prices?  

 

There are obvious reasons to low correlation. The most important reason, in our view, are 

problems with the land sales data. Land sales data seems to be most embarrassing in the high 

end of dwelling prices, where some rather low land price levels seem to exist.  

 

The declining elasticity implies, that a second term may be needed in the elasticity identity. 

Adding a second term, the square of dwelling price, to the global model is both statistically 

significant and of an expected sign, negative. However, the global model itself is not 

adequate. Local models perform better at least in the eight largest cities, which are our main 

focus. These local models perform better showing lower elasticities in large cities, as was 

expected. The second lowest elasticity is in capital city Helsinki, 1,48, implying that a 1 % 

difference in dwelling prices translates to a 1,48 % difference in land prices. The elasticities 

usually vary between 1,7 and 3. Lowest elasticities are in locations with most expensive land 

and housing. 

 

Adding the square of dwelling price to local models was not helpful: it usually was not 

statistically significant and sometimes caused coefficient not to have the expected sign (first 

term positive, second term negative.) The model for the capital city, is Land price = 0,00413 * 

Dwelling price 1,48 Land price and land share values for different dwelling prices in Helsinki 

are given in figures 13-14 and in table 1. 

 

Table 1. Land value and land share of dwelling price of a as a function of dwelling price in 

Helsinki.  

dwelling 

price  

land 

price  

land 

share  
1000 114 17 % 

2000 317 24 % 

3000 578 29 % 

4000 885 33 % 

5000 1231 37 % 

6000 1613 40 % 

7000 2026 43 % 

8000 2469 46 % 

9000 2939 49 % 

10000 3435 52 % 

 

However, even if the model for the capital city is simple and intuitively convincing, the data 

points behind the model are somewhat embarrassing (figure 12). 
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This figure is essentially the same as the upper right part of the whole country plot in figure 

11. Again, we can notice a strong rising trend. A non-linear, declining elasticity is not clear 

due to large deviation around the trend. In fact, the deviation around the trend is the most 

embarrassing feature. We would have been glad with stronger correlation and less standard 

deviation. The higher the dwelling prices are, the more variation in land price levels seem to 

exist.  

 

The poor performance of the land/dwelling elasticity model at the most expensive locations is 

probably caused by land price information. All sales are unique, and the special circumstances 

of each sale a difficult to find out, or they need a careful study. Some of the most common 

special factors are need for demolition of old structures, need for cleaning of poisonous soil, 

obligations to provide affordable housing or other social benefit, lots zoned for multiple uses, 

parking requirements, lots linked to transport infrastructure etc. 

 

A more careful study of the land price observations is still needed in order to get land price 

statistics that is more consistent with dwelling price statistics. There are probably land sales 

that are below market value for reasons mentioned above. There is no easy way to filter them 

away and not to waste important information at the same time.  

 

The dwelling price statistics in Helsinki is based on 70.000 transactions on 10.000 properties, 

the dwelling prices are easy to model to get a constant quality price, so there is no reasons to 

doubt that dwelling prices would not reveal the rank order of locations in terms of their land 

value.  

 

Figures 15 and 16 illustrate, how dwelling prices were translated to land prices in the central, 

most expensive part of the capital city, in the most expensive part of the country using 

formula: Land price = 0,00413 * Dwelling price 1,48. Eventually these figures determine the 

tax base and cause the property owners an obligation to pay the property tax to the city of 

Helsinki.  

 

3.4. Lessons from spatial imputation of house prices to land values 

The intercept and the elasticity coefficient in local models were eventually chosen comparing 

different models with different filtering of sales data. The higher the intercept, the higher the 

effect on general land price level across the city. The larger the elasticity coefficient, the 

larger is land value variation within the city. We know that the elasticity coefficient is 

sensitive to how we filter the land sales data, how we interpret land sales data and how we 

make corrections to prices based on demolition costs etc, and if we add a power of dwelling 

prices to the elasticity model.  

 

So far we are not able to learn to know the land sales data quite as good as we want. So the 

decision to choose the transformation formula of dwelling prices to land prices involved some 
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discretion. Our estimates may overshoot or undershoot the real land values. We may also have 

interpreted the variation in land values to be too high or low. Especially, we had problems in 

the extreme values.  

 

As to the general land value levels over- or undershooting, the problem is essentially a 

technical one. The property taxes are based on property rates that are fixed based on property 

values to produce a desired property tax income. The property values are known when the 

rates are fixed.  

 

As to variation in land values, this is a more serious question of equity. The variation in land 

values in current property taxation has been too low to our understanding, and a clear 

improvement has been made, materializing in a larger variation in land prices. At the same 

time we know there is room to increase the accuracy.  

 

The elasticity models are essentially models of land share of the total property value, or the 

ratio of land value to dwelling price. As we noted earlier, in Finnish property tax system the 

total property value is not the object of valuation, but the separate parts of it, land and 

structures, which are valued and taxed separately. However, this method could be used also to 

value the structures share and value when the total property value of residential property is 

known based on dwelling sales in the building.  

 

4. CONCLUSIONS 

In economics and macroeconomic analysis land prices indices and land value estimates have 

recently gained interest and importance. It’s like in the old days: according to Piketty valuing 

land was the first and foremost task of the economist of the classical age. There remains 

plenty to do to achieve results that are convincing over time and between countries. As to the 

residual method, measuring and modelling construction costs seems to be the main challenge 

to overcome. Direct observations of land values is an invaluable source of information in all 

approaches. They offer a reality check in the residual method, whether used in index 

calculation or in spatial valuation. There is a demand for statisticians and surveyors to 

contribute in land price index calculation to help policymakers in the analysis of housing and 

macroeconomic policy. 

 

The valuation methods of urban residential land can be divided into three broad categories:  

1) direct comparison method  

2) residual method, based on dwelling prices and construction costs  

3) land share method, based on dwelling prices and observations of land prices  

The first is the most preferred method when land sales exist. This is often not the case in most 

expensive locations. The second is recommended by economic theory, but due to lack of 

public data on construction costs, its use for mass valuation of even newly built properties is 
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limited at best. It’s use for the vast stock of properties of different ages is probably too 

challenging. It may even cause an unnecessary source of errors.  

 

The method in chapter 3 of this article falls to the third category. Translating dwelling prices 

to land values essentially means calculating the land share of the residential property value. 

The idea in this article, is to make the best use of dwelling price data, the numbers of which in 

larger cities are typically tens or hundreds times the number of land sales, and a thousand 

times in some locations. Modelling dwelling sales data offers a rank order of land values and 

amplify the information offered by precious few land sales. It provides a fundament and a 

framework to properly interpret land prices, and to calculate land values where no sales exist. 

In fact translating dwelling prices to land values may often produce more convincing and 

consistent land values than land sales prices, where unique and idiosyncratic factors often 

play a dominant role.  

 

The method of spatial imputation of land values, aka translating house prices to land values, 

requires a proper model specification and careful calibration. Local models are needed. Is a 

second power of dwelling prices needed in the model, or some additional terms? Perhaps, but 

for reasons of simplicity and easier interpretation simple models were preferred in this article.  

 

The results are about to become practice in property taxation and produce assessments that are 

a significant quality improvement to current assessments.  

 

 

 
Contacts: 
 

Risto Peltola, Senior advisor 
National Land Survey of Finland 
Opastinsilta 12 C, 00520 Helsinki, Finland  
+358 40 801 7674 
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Figures 

Chapter 2 figures, related to land value indices 

 
Figure 1. Real house prices, real construction costs and imputed land prices 1950-2012, Knoll 

et al 

 

 
Figure 2. Construction costs: Nominal input prices vs. bid/offer prices 1970-2021. Source 

Statistics Finland and consultancy company Haahtela. 

 

 
Figure 3. Real house prices and real construction costs 1950-2021 
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Figure 4. Imputed real land prices based on real house prices and real construction costs 1950-

2021 

 

 
 

Figure 5. Real house prices and observed real land prices 1950-2021 

 

 
 

Figure 6. Real imputed and observed real land prices 1988-2021 
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Figure 7. Real imputed and observed real land prices 1988-2021 (log scale) 

 

 
 

Figure 8. Land value as a residual = median new house prices minus median construction 

costs in different locations in Finland. Helsinki 1 = most expensive subregion of Helsinki. 

Source Statistics Finland 
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Chapter 3 figures, related to land value in a particular lot 

 

 
 

Figure 11. Observed median housing and land prices across the country, in zip code areas. 

The plots are from whole country, 1512 taxation areas. Bm2 = building right in square meters, 

or lot area times lot ratio. Size of circle is a function of number of land sales times number or 

dwelling sales. The larger the number of sales, the larger circle.  

 

 
 

Figure 12. Observed median housing and land prices in the capital city, in zip code areas 
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Figure 13. Land value as a function of house price in the capital city 

 

 
 

Figure 14. Land share as a function of house price in the capital city 
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Figure 15. A map of imputed land prices in 500 properties in the center of the capital city. 

The map reveals the land value of ca. 500 residential properties with ca. 30.000 dwellings in 3 

to 10 level buildings. Taxation values are determined by an assessment official based on 

numbers in red colors. He usually relies on these numbers and do not change them. The red 

large numbers are medians of the data points in the area. The numbers are in euros/m2 of 

building right. So a lot of 1000 m2 and lot ratio of 4 has a building right of 4000 bm2. If the 

unit taxation value is 2600 euros/bm2, the taxation value is 10,4 million euros.  
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Figure 16. A map of median imputed land prices in taxation areas 
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