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Abstract – In France, housing price indices have been computed since 1996 for second‑hand 
dwellings (Indices Notaires‑Insee) and since 2013 for new dwellings (Indice des prix des loge‑
ments neufs). The evolution and volatility of the two indices differ. We explore why, using nota‑
rial data and surveys on new home sales (ECLN) and the price of building land (EPTB). The 
computation methods and the scopes of the indices contribute relatively little to the differences. 
The location of new and old housing differs, but this still explains only part of the differences. 
Decomposing a home value between that of land and that of buildings reveals that the share of 
land is higher for second‑hand than for new dwellings. Land and second‑hand dwellings price 
indices evolve in a very similar way. Structures prices have a greater influence on the price index 
of new homes. Nevertheless, construction costs are sensitive to the trend in land prices. The 
counter‑cyclical construction of social housing may have contributed to reduce the volatility of 
new homes prices.
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Housing price indices have been pub‑
lished quarterly in France since 1996 

for second‑hand dwellings1. The sales prices 
are recorded by notaries and used to compute 
the so‑called Indices Notaires‑Insee (INI here‑
after), at the national and various local levels2. 
Since 2013, an index for new dwellings has 
been computed by Insee, the Indice de prix des 
logements neufs (IPLN) relying on price data 
from a survey on the commercialisation of new 
dwellings (ECLN3). It soon appeared that the 
evolution of INI and IPLN indices were some‑
what different. Over the 2006‑2015 period, 
the volatility of the INI index was more than 
twice that of the IPLN index. This article aims 
at exploring why. 

A first section summarizes the current methods 
of computation of the new and second‑hand 
housing price indices and points to the differ‑
ences in evolution of these two indices. Next, 
two potential sources of methodological dif‑
ferences are examined: the effect of the com‑
putation methods and that of the exclusion of 
individually built single‑family houses (IP) 
from the IPLN index, i.e. the different scope 
of the two indices. We complement the IPLN 
index with an index for those individually built 
single‑family houses, using another rich data 
source, the Enquête sur le prix des terrains 
à bâtir (EPTB); it allows computing a new, 
extended housing index. We call it IPLN++. 
Eliminating such differences in method and 
scope does not suppress the differences in 
time evolution and volatility. We then turn to 
some other sources of differences between the 
indices. The markets for new and second‑hand 
homes differ; in particular, new homes are not 
located in the same areas as existing homes: 
they are mostly built in the periphery of cit‑
ies, where land is available and cheaper. Hence 
the share of land in the home value would be 
smaller for new homes than for old ones and 
it might influence price evolution. We conduct 
two types of experiments. The first draws from 
the limited geographical information provided 
by the data used in computing the two indices, 
INI and IPLN. The distance to the city centre 
is not known, only the municipality. We com‑
pute a second‑hand price index for dwellings 
situated in the same municipalities as the new 
ones. The difference between the two indi‑
ces is somewhat reduced but not eliminated. 
Secondly, drawing from the Enquête sur le prix 
des terrains à bâtir (EPTB), separate indices 
for land and structure are computed and com‑
pared to the INI and to the IPLN. Land price 
evolution seems to be driving second‑hand 

housing prices more than construction prices. 
The latter have more influence on new homes 
prices than land prices. However, the construc‑
tion costs are also sensitive to the general trend 
in land prices. Looking for other potential 
explanations, two features are striking: the dif‑
ference between the two indices is particularly 
important during the 2008‑2009 crisis; and 
the prices for second‑hand dwellings are more 
volatile than those of new dwellings. Looking 
at time series of sales and constructions sug‑
gests that the countercyclical building of social 
housing might have contributed to the lower 
volatility of new homes prices. 

Current methods of computation  
of new and second‑hand dwellings 
price indices in France

The approach to the second‑hand (old) dwell‑
ings price index is that of hedonic imputation, 
while that for the new dwellings price index is 
that of a time dummies hedonic model. 123

Second‑hand dwellings:  
the Indice Notaires‑Insee (INI)

The second‑hand dwellings price index (INI) 
is computed by a hedonic method based on the 
estimation of disaggregated models in homo‑
geneous zones, separately for houses (181 
zones) and flats (112 zones). Price zones are 
determined with an ascending hierarchical  
classification based on various statistics at 
the neighbourhood or canton level adding 
a criterion of geographic contiguity outside 
Île‑de‑France. The data consist of transaction 
prices collected by the notaries (see Gouriéroux 
and Laferrère (2009) and Clarenc et al. (2014) 
for details). Each quarter, the models are used 
to estimate the price of a fixed reference basket 
of dwellings in each zone. The reference bas‑
ket is made up of two years of transactions and 
updated every two years. Hence the index is an 
index of transactions, not of the whole stock; 
but the “basket” is large enough not to be 
biased by short‑term changes in the market4. 

1. Second‑hand in the fiscal sense, i.e. aged more than 5 years or being 
sold for the second time.
2. See: https://www.insee.fr/fr/statistiques/series/102770558. Excel files 
are also attached to each quarterly publication. See https://www.insee.fr/
fr/statistiques?debut=0&theme=30&conjoncture=56.
3. Enquête sur la commercialisation des logements neufs conducted by 
the SDES. See Balcone (2013, 2018) for details.
4. 1/20th of the extreme values are omitted from the computation.

https://mail.insee.net/owa/redir.aspx?SURL=nkGK_Xc4YRoxd6Nzp6fN5-G_lIiuyqs6O9cgrEOS1fTF3rCZEKTUCGgAdAB0AHAAOgAvAC8AdwB3AHcALgBjAGcAZQBkAGQALgBkAGUAdgBlAGwAbwBwAHAAZQBtAGUAbgB0AC0AZAB1AHIAYQBiAGwAZQAuAGcAbwB1AHYALgBmAHIALwBuAG8AbQBiAHIAZQAtAGUAdAAtAG0AbwBuAHQAYQBuAHQALQBkAGUAcwAtAHYAZQBuAHQAZQBzAC0AaQBtAG0AbwBiAGkAbABpAGUAcgBlAHMALQBhADEAMAAwADMALgBoAHQAbQBsAA..&URL=http%3a%2f%2fwww.cgedd.developpement-durable.gouv.fr%2fnombre-et-montant-des-ventes-immobilieres-a1003.html
https://mail.insee.net/owa/redir.aspx?SURL=nkGK_Xc4YRoxd6Nzp6fN5-G_lIiuyqs6O9cgrEOS1fTF3rCZEKTUCGgAdAB0AHAAOgAvAC8AdwB3AHcALgBjAGcAZQBkAGQALgBkAGUAdgBlAGwAbwBwAHAAZQBtAGUAbgB0AC0AZAB1AHIAYQBiAGwAZQAuAGcAbwB1AHYALgBmAHIALwBuAG8AbQBiAHIAZQAtAGUAdAAtAG0AbwBuAHQAYQBuAHQALQBkAGUAcwAtAHYAZQBuAHQAZQBzAC0AaQBtAG0AbwBiAGkAbABpAGUAcgBlAHMALQBhADEAMAAwADMALgBoAHQAbQBsAA..&URL=http%3a%2f%2fwww.cgedd.developpement-durable.gouv.fr%2fnombre-et-montant-des-ventes-immobilieres-a1003.html
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The basic model is as follows (omitting zone 
indices):
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where:

 - pi is the price (per m2 for flats) of dwelling i; 

 - Ya,i is a dummy for the year of sale of dwelling i; 

 - Mm,i is a dummy for the month of sale of 
dwelling i;

 - Xk,i are K characteristics of dwelling i, includ‑
ing physical characteristics (size, number of 
rooms, of bathrooms, of floors – interacted 
with existence of a lift for flats –, garage), date 
of construction, plot size for houses, etc., and 
neighbourhood dummies, proxying for local 
amenities;

 - p0 is the price of the “reference” dwelling 
defined by the omitted characteristics in (1)5. 

Similar models can be estimated at each date 
t, allowing estimating the price of the refer‑
ence basket at each date. In practice the mod‑
els are only revised every two years6. The ratio 
of the estimated values of the reference basket 
between t and t – 1, provides the index. Indices 
are then chained from period to period. The 
sub‑indices by zones and type of dwellings are 
aggregated at higher geographic levels for pub‑
lication7. Aggregation uses geometric means 
when the geographic level is infra‑départe‑
ment, that is a small enough zone where the 
consumer is assumed to make her residential 
choices, and arithmetic means at higher geo‑
graphic levels, with weights reflecting trans‑
action values8. 

New dwellings: the Indice de prix  
des logements neufs (IPLN)

The data source is the ECLN. The survey cov‑
ers all building permits of 5 units or more: 
single‑family units that are part of a devel‑
opment (called “individuel groupé”, IG), and 
all multi‑family units (in apartment buildings, 
called “collectif”, Coll). Individually built  
single‑family units, i.e. units built one by one, 
called “individuel pur” (IP), are left out of 
the index because, except when they are built 

by a developer and sold “clefs en main”, no 
proper sale price is recorded. This is consistent 
with the scope of the European new dwellings 
index9. The ECLN survey only covers dwell‑
ings built for the private market. Subsidized 
construction for the social sector is left out. 
Table 1 compares the scope of housing price 
indices to that of all new home constructions 
and sales during the period 2006‑2012. Social 
housing represented about 14% of new con‑
struction, and 18% when adding the increasing 
part of social housing built by private devel‑
opers. Social housing is left out of the index 
computation because no costs or prices are 
recorded. The IPLN index covers 61% of all 
new housing units aimed at the private market 
and 98% of those for which a price is recorded.56789

For one newly built private dwelling sold, nearly 
four second‑hand dwellings are sold. This is 
why price indices for second‑hand dwellings 
can be computed at various geographical lev‑
els, and separately for houses and flats, while 
the IPLN, the official price index for new dwell‑
ings, has been computed only at the national 
level. Besides, because of the difference in the 
number of available recorded prices, the indi‑
ces are computed with different methodologies: 
hedonic imputation for the INI and adjacent 
two‑period time dummies for the IPLN.

Each quarter, the model is estimated on two 
successive quarters of data. The data are avail‑
able only at the level of a construction pro‑
gram, not at the dwelling level. The following 
information is provided by type of construction 
(“individuel groupé”, IG or “collectif”, Coll10) 
for each class of number of rooms (from 1 to 
6 or more): the total number of sold dwellings, 
the average size in m² and the average price of 
the sold dwellings11.

5. For instance the reference house is 100 m² on a 610 m² plot, has 4 rooms, 
2 levels, a garage, one bathroom, of unknown construction date and is sold 
in December of year 2 of the reference period. R² ranges from 0.25 to 0.85. 
6. The model estimated over the period 2009‑2010, was used to compute 
the indices for the period 2012‑2013.
7. Only the sub‑indices in cities or départements with enough transac‑
tions get the Notaires‑Insee label. 
8. By construction such models only allow getting different price evolu‑
tions by zones, separately for houses and apartments. They assume that 
the price evolution of a given basket of homes is the same within a zone, 
or whatever the number of rooms, or the date of construction. Details of 
the method can be found in Clarenc et al., 2014 at https://www.insee.fr/fr/
information/2569926.
9. See Owner‑Occupied Housing regulation (EU Commission regulation 
N° 93/2013).
10. And whether the sold dwellings are private ordinary dwellings or part 
of residences offering specific collective services.
11. Hence, only the mean characteristics of the sold dwellings of a program 
are available. For similar houses, it is not a big issue. For apartments, some 
important characteristics, such as the level in the building, are unknown. It 
is of no consequences if the relative price of the omitted variable is constant 
and the frequency of the characteristics is also constant over time.
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The hedonic model is the following: 
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where: 

‑ pi t,  is the average price of dwellings of pro‑
gram12 i sold in quarter t;

 - Si,t is the average size in m² of the dwellings of 
program i sold in quarter t;

 - Ii,t,k is a vector of characteristics of the dwell‑
ings: type of construction (IG or Coll), number 
of rooms, dummies for “standing”, presence 
of a swimming pool, air conditioning, balcony 
for flats, etc. Location is taken into account 
through 14 dummies for areas that are homo‑
geneous in terms of price per square meter13, 
and dummies for some characteristics of the 
municipality (e.g. sea14, ski or hiking resorts);

 - Di,t,T is a time dummy for quarter T.

The quarterly change in the index is obtained 
by the exponential of the coefficient of the quar‑
ter dummy. Contrary to second‑hand dwell‑
ings, there is only one model for the whole 
of France15. Moreover, houses and flats are 
not separated because of the small number of 
quarterly observations in the ECLN16. Balcone 

(2013, 2018) describes the computation method 
in details. The main differences between the 
new and second‑hand dwellings price indices 
are summed up in Table 2.1213141516

Comparing price indices of new and 
second‑hand dwellings

Over the 2006‑2015 period, the new and exist‑
ing second‑hand dwellings indices evolved 
differently (Figures I to III): the average dif‑
ference in absolute value between the quarterly 
growth rates of the two indices is not negligi‑
ble (1.2 percentage points). The same is true 
for the annual growth rates (2.4 percentage 
points). Actually, both indices follow the same 
trend except over the crisis 2008_Q4‑2010_Q1 
period and again in 2014_Q4 (Figure III). In 
2008_Q4, the INI falls by 4 points, it falls by 
another 4 points in 2009_Q1, and by 2 points in 

12. More exactly, the price corresponds to a program and a class of num‑
ber of rooms.
13. The 14 zones have been computed by a ascending hierarchical clas‑
sification based on 8 large regions (ZEAT) and 9 urban unit sizes, from 
dwelling prices and sizes. An urban unit is a municipality or group of muni‑
cipalities with a continuously built zone (i.e. less than 200 meters between 
two constructions) with more than 2,000 inhabitants.
14. The law Littoral n° 86‑2 (1986) defined the classification. A munici‑
pality is coastline “littorale (or maritime)” if on the seaside, near ocean or 
salty marshes; “arrière‑pays littoral” is a non‑coastline municipality within 
a coastline canton (a group of municipalities with at least one coastline 
municipality). 
15. Metropolitan France excluding Corsica. 
16. Over the period 2006_Q1‑2012_Q3, the average quarterly number 
of observations is 8 194 “programs x number of rooms”, corresponding to 
26 105 new dwellings. In the regression each observation is weighted by 
the corresponding number of sold dwellings.

Table 1
Newly built or sold second‑hand dwellings and prices indices coverage

Number  
of dwellings

Share of all  
dwellings  

(in %)
Type of dwellings

Share of new 
dwellings by type 

(in %)
Indices

New dwellings built for: 372,866 33 ‑ ‑ ‑

the private market 304,580 27

“Pure” single‑family units (IP) 39

IPLN“Grouped” single‑family units (IG) 12

Flats (“collective”) + Residences 49

the non‑ private market 68,286 6

“Pure” single‑family units 1

“Grouped” single‑family units 25

Flats 74

Sales of second‑hand dwellings 740,571 67 INI

Total 1,113,438 100
Note: Annual average over 2006‑2012. Units built with permits of 2 to 4 units are in principle included in “Grouped” single‑family units or in “collec‑
tive” dwellings, but they are excluded of the ECLN survey and consequently from the scope of the IPLN (they represent only 2% of new dwellings 
for the private market). Homes transmitted by bequest or gift are excluded.
Sources: Sit@del2 for total new constructions. The number of constructions for the non‑private market is estimated from the number of homes built 
by the social sector including homes built in “VEFA” (dwellings sold before they are built ‑ vente en l’état futur d’achèvement) by the private sector 
for the public sector (see CDC, 2015). Sales of second‑hand homes are estimated from CGEDD, from DGFiP (MEDOC) and notaries database 
(http://www.cgedd.developpement‑durable.gouv.fr/nombre‑et‑montant‑des‑ventes‑immobilieres‑a1003.html). See Friggit (2014) for the method.

https://mail.insee.net/owa/redir.aspx?SURL=nkGK_Xc4YRoxd6Nzp6fN5-G_lIiuyqs6O9cgrEOS1fTF3rCZEKTUCGgAdAB0AHAAOgAvAC8AdwB3AHcALgBjAGcAZQBkAGQALgBkAGUAdgBlAGwAbwBwAHAAZQBtAGUAbgB0AC0AZAB1AHIAYQBiAGwAZQAuAGcAbwB1AHYALgBmAHIALwBuAG8AbQBiAHIAZQAtAGUAdAAtAG0AbwBuAHQAYQBuAHQALQBkAGUAcwAtAHYAZQBuAHQAZQBzAC0AaQBtAG0AbwBiAGkAbABpAGUAcgBlAHMALQBhADEAMAAwADMALgBoAHQAbQBsAA..&URL=http%3a%2f%2fwww.cgedd.developpement-durable.gouv.fr%2fnombre-et-montant-des-ventes-immobilieres-a1003.html
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Table 2
Main differences between the new and second‑hand dwellings indices

IPLN INI

Data Survey on the commercialisation of new dwellings:  
ECLN

Transactions registered in the Notaries databases: BIEN (Base 
d'informations économiques notariales) database for Île‑de‑France 
and Perval (Min.not ADSN) database for the Province.

Method Adjacent two‑period time dummy hedonic model Hedonic imputation 

Geographical effect 14 dummies for zones + municipality  
characteristics, in a single model

One hedonic model for each of the 293 zones + neighbourhood 
dummies

Figure I 
New dwellings (IPLN) and second‑hand dwellings (INI) price indices, 2006‑2015
Index (2010 = 100) 
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Sources: ECLN, BIEN and Perval data bases (see Table 2); authors’ computation.

2009_Q2. The IPLN only drops by 2 points in 
2008_Q4. In 2014_Q4 the INI falls by 2 points, 
while the IPLN does not change. The index for 
second‑hand dwellings appears twice more vol‑
atile than the index for new dwellings (IPLN): 
the standard deviation of its annual evolution 
rate over this period was 4.59%, when it was 
2.31% for the IPLN. 

Potential methodological sources  
of differences between the IPLN  
and INI indices

A first possible source of differences between 
the evolutions of the two indices comes to 
mind: the bias due to different methods, 

adjacent two‑period time dummy method on 
a single model versus hedonic imputation 
method at a disaggregated geographical level. 
This has been explored in details by Balcone 
(2013, 2018). The next section summarizes his 
results. The period of observation is restricted 
to 2006‑2010 because of the availability of the 
Notaries data for this simulation.

The difference in computation methods 
has little effect 

Taking the second‑hand dwellings sales data 
used for computing the INI, Balcone (2013) 
used the same adjacent two‑period time 
dummy hedonic model as the one used for the 
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Figure II
Quarterly growth rate of the new dwellings (IPLN) and the second‑hand dwellings (INI) price indices, 
2006‑2015
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Sources: ECLN, BIEN and Perval data bases (cf. Table 2); authors’ computation.

Figure III
Annual growth rate of the new dwellings (IPLN) and the second‑hand dwellings (INI) indices, 2006‑2015
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new dwellings index. Two indices were com‑
puted: one for houses and one for flats. To get 
closer to the smaller number of explanatory 
variables in ECLN, the number of explanatory 
variables was reduced compared to model (1), 
the geographical dummies were the same as 
in model (2) and a single model was used for 
the whole country.

Such experimental time dummy indices for 
second‑hand houses and flats are compared 
to the INI indices. Since the only source of 
difference between these two sets of indices 
is the computation method, the gap between 
the indices is used to assess the potential bias 
due to different methods. For houses, the abso‑
lute value of the difference between the two 
indices is not higher than 2.6 index points 
(Figure IV‑A), even if seasonal changes in the 
“time dummy” index are more pronounced 
than in the INI (Figure IV‑B). The annual pro‑
files are similar, and differences are most often 
no more than 1 percentage point (not shown). 
The difference is larger (2 percentage points) 
in 2009_Q3 in the middle of the crisis. The 
difference in the computation methods clearly 
cannot account for the difference between  
second‑hand and new price indices for houses. 
For second‑hand flats, the absolute value of 
the difference between the two indices is not 
higher than 2.6 index points (Figure V‑A). 
Moreover, the evolution rates of both indices 
are also close (Figure V‑B).

The results, both for second‑hand houses and 
flats, lead to conclude that even if the com‑
putation method implemented for the INI is 
very different from a simplified adjacent two‑ 
period time dummy method, the final differ‑
ence at the national level is surprisingly small. 
The time dummy method would lead to a less 
volatile index, as was the case for the IPLN 
compared to the INI. For instance for houses 
over the period 2006‑2010, the standard devi‑
ation of the annual evolution rate is 5.90% 
for the INI and 5.58% for the “time dummy” 
index. However, the method does not explain 
the gap between the INI and the IPLN that was 
observed during the 2008_Q4‑2010_Q1 crisis 
period. 

Adding individually built single‑family 
homes to the IPLN

As shown in Table 1, the effective scope of 
new and second‑hand dwellings indices dif‑
fers: IPLN covers only the “individuel groupé” 

(IG) and “collectif” (Coll) dwellings whereas 
INI also includes “individuel pur” (IP). To get 
a comprehensive new dwellings index, we 
use another rich data source, the EPTB sur‑
vey17. It covers the building permits of “indi‑
vidually built” single‑family houses (IP) and 
provides the prices and features of land plots 
(size in m², whether it was purchased or not, 
purchase date, servicing works done or not, 
etc.). It also provides the expected price of the 
construction, and some of the house features: 
floor space, nature of the main coordinator of 
the works, type of heating system. We keep 
344,847 observations for which land was pur‑
chased between 2006 and 2012, was located in 
metropolitan France18, and for which the size 
of the purchased plot is equal to that registered 
in the building permit19. From these data, a 
quality‑adjusted price index for new IP single‑ 
family houses is computed using the adjacent 
two‑period time dummy method.

An “individually built” single‑family houses 
price index

Since the EPTB data are richer than the ECLN, 
the location effect is taken into account by 
estimating one hedonic model per region. 
Dummies for municipal amenities are included: 
coastline, estuary, touristic “arrière‑pays litto‑
ral” or ski or alpine resort. We also control 
for the type of urban unit: if the municipality 
is a single urban unit, it is a “ville isolée”; if 
it belongs to an urban unit made of several 
municipalities, it is then either a city centre or 
a suburb20; municipalities outside urban units 
are called rural. We finally add the straight‑line 
distance in kilometers between the municipal‑
ity where the land is bought and the closest 
urban centre21. Moreover, differences of qual‑
ity between houses are taken into account by 
adding dummies for the construction charac‑
teristics. The hedonic model (3) used for each 
of the 21 regions r is the following (omitting 
the region index): 

17. Enquête sur le prix des terrains à bâtir conducted annually by the 
ministère de la Transition écologique et solidaire. 
18. Excluding Corsica, as for the new dwellings index.
19. The registered plot size is the total underlying land (ground floor + 
gardens and outhouses). We exclude the 4.6% cases where the individual 
buys just an extension of a plot which was his already, and the 5.2% cases 
where he buys a large plot, then divides it and uses only part of it for the 
building. Then the mean price per square meter may be lower because 
only part of the purchased land may have building permission, the remai‑
ning corresponding to farmland for instance.
20. Definitions can be found at : http://www.insee.fr/en/methodes/default.
asp?page=definitions/ville‑centre‑et‑banlieue.htm.
21. The urban center (pôle) is an urban unit offering at least 10,000 jobs 
and not located in the crown of another urban centre. The crown from an 
urban cluster covers all the municipalities in the urban area to the exclu‑
sion of its urban centre.
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Figure IV
Second‑hand houses: “time dummy” and INI indices, 2006Q1‑2010Q4
A – Indices
Index (2009 = 100) 
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Figure V
Second‑hand flats: “time dummy” and INI indices, 2006Q1‑2010Q4
A – Indices
Index (2009 = 100) 
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Where, for plot i in year a:

 - p _ Vi,a is the house value, the sum of the land 
price and the construction price;

 - s _ Li,a is the plot size in m²;

 - shoni,a is the size in m² of the house22;

 - disti,a is the distance to the nearest urban  
centre;

 - Ii,a,1,…, Ii,a,k ,…, Ii,a,K is a vector of K dum‑
mies for the characteristics of the land and 
of the structure : the geographical dummies 
described above to which we add whether the 
plot was serviced (“viabilisé”), or was bought 
through an intermediary or not and its type, 
degree of finish of the structure (totally fitted, 
ready to decorate, only “clos et couvert”), heat‑
ing mode (gas, electricity, renewables, etc.), 
type of builder (architect, developer, artisan, 
self‑building, other);

 - DA is year A dummy.

From the models, we compute, for each of the 
21 regions r an annual constant quality price 
index for year A, 100 = A – 1, I _ Vr,A / A–1 :

I Vr A A A r_ exp *, / ,− = ( )1 100δ ,

where δ A r,  is the OLS estimator of δA r, .

The national index for year A (100 = A – 1), 
I _ VA / A–1 is the weighted average of the 
21 regional indices:
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where w _ Vr,A–1 is the share of the expenses 
for single‑family units in region r, in year A‑1 
(see Appendix 1). This index is chained to get 
a national annual price index for new “individ‑
ually built” single‑family houses for year A, 
100 = 2006, ∀ A = 2007, …, 2012,
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A comprehensive price index for new homes 

The index for newly built single‑family houses 
is then aggregated to the current official IPLN 
index to get a comprehensive price index for 
new homes, adding “individuel pur”, “indi‑
viduel groupé”, and “collectif”, that we call 
IPLN++. This is done for each year. Over 
the period where the comparison is possible 
the IPLN index and the comprehensive price 
index IPLN++ are extremely close (Figures VI 
and VII). Extending the scope of the price index 
of new homes to include single‑family units does 
not modify it significantly. The comprehensive 
index IPLN++ does not get closer to the INI. 
The gap even slightly increases: the average 
absolute difference in the annual growth rates 
of the two indices is now 2.0%, whereas it was 
1.8% with the current official IPLN.22

Since the effect of the methodology has been 
ruled out, we hypothesize that the differences 
in evolution of the prices of new and second‑ 
hand dwellings come from deeper differences 
between the two markets. New homes are not 
located in the same areas as old ones; they are 
mostly built in the periphery of cities, where 
land is available and cheaper. This leads to 
reflect on the decomposition of the price of a 
home into that of the structure and that of the 
land, and introduce the notion of land lever‑
age, the share of land in the home value. Then 
two types of experiment are conducted. The 
first one draws from the limited geographi‑
cal information provided by the data used to 
compute the two indices, INI and IPLN. The 
distance to the city centre is not known, only 
the municipality. We compute the evolution of 
a price index for second‑hand dwellings situ‑
ated in the same municipalities as those newly 
constructed. The difference in the evolution of 
the two indices is somewhat reduced but not 
eliminated. Secondly, drawing from the EPTB 
survey, separate indices for land and structure 
are computed. Land prices seem to be driving 
second‑hand housing prices more than con‑
struction prices. Conversely, structure prices 
have more influence on changes in new homes’ 
prices. Still, the evolution of the construction 
cost index seems also sensitive to the general 
trend in land prices.

22. Floor area (GFA) replaced the net ground area (SHON) on 1st March 2012.
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Figure VI
The INI, the official IPLN and the IPLN++ comprehensive price index
Index (2006 = 100) 
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Sources: ECLN, BIEN and Perval data bases (see Table 2); authors’ computation.

Figure VII
Growth rates of the INI, the official IPLN and the IPLN++ comprehensive price index
(%) 
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Other potential explanations: 
building on land

As new buildings become old, structures quality 
declines while land quality might stay constant, 
improve (if, say, new public services, indus‑
tries or transportation are emerging or devel‑
oping in the area) or decline (if new sources 
of pollution, congestion or noise appear, or if 
industries disappear, or as a result of climate 
change). Depending on the depreciation rates 
of the structure and changes in land quality, the 
value of the “existing” dwellings will decline or 
increase. Supply and demand play a role, so do 
improvement and rehabilitation of the structure. 

Separating structure from land 

We start from the idea23 that at time t the total 
value of a new house, V, can be separated into 
the land value, L, and the value of the building, 
the structure S:

Vt= Lt+ St (4)

Let gL, gS, and gV, denote the percentage change 
(say between t and t + 1) in the land, struc‑
ture, and overall property values, respectively. 
With these appreciation rates, the value of the 
same property at date t + 1 can be expressed in  
two ways:

Vt +1= Vt (1 + gv)

and

Vt +1= Lt (1 + gL)+ St (1 + gS),

with gS<0 if the structure depreciates over time 
and the sign of gL depending on the evolution 
of land value over time.

Lt (1 + gv) + St (1 + gv) = Lt (1 + gL) + St (1 + gS)

Lt (gv – gL) + St (gv – gS) = 0 

gv (Lt + St) = gS St + gL Lt + gs Lt – gs Lt

gv (Lt + St) = gS (Lt + St) + Lt (gL – gs)

gv= gS + (gL – gS) (Lt / Lt + St)

If we define the land share (or land leverage) 

αt = Lt / Lt + St (0 < αt < 1), 

we can write: 

gv = αt gL+ (1 – αt ) gS  (5)

From such mechanical decomposition we 
draw two conjectures H1 and H2.

The land share, i.e. the contribution of land 
in a home value, increases (decreases) over 
time as soon as gL > gS  (gS > gL). It is easy to  
show that:

αt+1 = Lt+1 / (Lt+1+ St+1)  
=  Lt (1+ gL) / [Lt (1+ gL) + St (1+ gS)]

αt+1 > Lt / (Lt+ St ) if gL > gS

The land share in a new house value increases 
over time if the structure depreciates. Hence 
our first conjecture.

H1: In the same location, the land share in the 
value of second‑hand homes will be higher 
than in the value of new homes if structures 
depreciate more, or appreciate less than land.

New homes are not located in the same areas 
as old ones: they are mostly built in the periph‑
ery of cities, where land is cheaper. This would 
predict that:

H1bis: In general the land leverage will be 
lower for new homes than for existing homes.

For a given net depreciation rate of structure 
gS and for the same gL the land leverage will 
influence the evolution of the home value.

Equation (5) shows that the change in the house 
value between t and t + 1 is the weighted mean 
of the evolution of land and that of structure 
values, where the weights are function of the 
share of land in the total value of the house in 
period t. If we differentiate, dgv / dαt= gL – gS, 
the difference is positive (resp. negative) when 
gL > gS (resp. gL < gS). 

23

H2: Price indices for second‑hand dwellings, 
with a higher land leverage, would be more 
volatile than for new dwellings24. This seems 
to be the case at the turning point in 2009 
when we compare the INI and the IPLN indi‑
ces. Then the shock in demand seems to affect 
land values more than the value of structures.

Recalling that, for owner‑occupiers, the home 
is both a consumption good and an invest‑
ment suggests an economic interpretation. 

23. Inspired among others by Bostic et al. (2007), Diewert (2011), Davis 
and Heathcote (2007), Davis and Palumbo (2008), Diewert et al. (2015).
24. Davis and Palumbo (2008) write: “Volatility is likely an increasing func‑
tion of land’s share in home value.”
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Residential land value reflects more the invest‑
ment dimension of the property, while the 
value of the structure would reflect more its 
consumption dimension. In a boom period, and 
even more in case of a price bubble, land prices 
would change faster than structure prices. In 
a recession, the consumption dimension does 
not change, the number of transactions drops, 
and the investment dimension, reflected in land 
prices, declines more as land prices absorb 
more of the shocks than the structure.

To test these ideas we conduct two types of 
experiment. The first relies on the different 
location of new and old homes. The data do 
not provide the distance to the city centre, 
only the municipality, but the sheer number of 
municipalities in France makes it more inform‑
ative than in a country with smaller numbers 
of larger units. The first experiment consists 
in computing a second‑hand price index for 
dwellings situated in the same municipali‑
ties as the new ones. Our second experiment 
will compute separate indices for land and for 
structure from the EPTB data.

The different location of new construction 
explains only part of the difference

To correct as much as possible for the dif‑
ferent locations of new versus second‑hand 
dwellings, when the precise locations (for 
instance the distance to the city center) are not 
known, the second‑hand transactions observed 
were re‑sampled to mimic the locations of 
new dwellings. More precisely “geographical 
clones” of the new dwellings were created by 
drawing a sub‑sample of second‑hand transac‑
tions in the same municipalities as new con‑
structions. The only difference between such 
“clones” and the original database is then the 
municipality distribution of dwellings. Thus, 
indices calculations carried out with the same 
methodology (the adjacent two‑period time 
dummy hedonic model) on these two samples 
would allow assessing if the difference in the 

municipality location of new and second‑hand 
dwellings can explain the differences between 
their price evolutions.

For this exercise, houses and flats are sepa‑
rated, hence the IPLN was recomputed sepa‑
rating houses and flats. The method is detailed 
in Appendix 2. We focus here on the annual 
growth rates of three indices. Two are com‑
puted for second‑hand houses (or flats): the 
“clone” and the “time dummy” indices; the 
third is the IPLN, also separating houses and 
flats (Table 3).

The three annual growth rates together with 
the two standard deviations confidence 
interval linked to the annual growth rate of 
the “clone” index for houses are plotted in 
Figure VIII. Over the 2006‑2010 period, 
the difference in absolute value between the 
growth rate of the “geographical clone” price 
index and that of the new houses is almost 1.6 
times lower on average than the gap between 
the growth rate of the second‑hand “time 
dummy” index and that of the new houses 
index (2.22 versus 3.65 percentage points). 
The drop during the crisis period is smaller  
in the “clone” locations. Thus, the difference 
in the municipality distributions of new and  
second‑hand houses seems to explain some 
of the gap between the second‑hand “time 
dummy” index and the new houses index over 
the period 2006‑2010. However, this must 
be put into perspective, because the average 
growth rate of the new houses price index 
(1.86%) is within the two standard deviations 
confidence interval of the “clone” price index 
growth rate [0.81% ; 1.95%] and that of the 
second‑hand “time dummy” price index is 
very close to the lower bound (0.78%).

The results for flats show an even smaller loca‑
tion effect, which seems plausible as new flats 
are built in denser areas, hence in locations 
more similar to those of second‑hand flats 
(Appendix 2).

Table 3
The methods and the samples used to compute the three indices

Index Method Sample

“Clone” index
Adjacent two‑period time 
dummy hedonic model

Second‑hand dwellings (from notaries databases) geographical “clones”  
of the new dwellings (from the ECLN database)

Second‑hand “time dummy” index All second‑hand dwellings used to compute the Indice Notaires‑Insee

New dwellings index (IPLN) New dwellings of the ECLN database
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We conclude that over the 2006‑2010 period, 
the differences in municipality location have 
a negligible influence in 2007 and 2010 and 
that, even in 2008 and 2009, they do not fully 
explain the difference in the evolution of the 
two indices. It must be underlined that the cor‑
rection for municipality location ignores the 
differences of locational distribution within 
a municipality. This difference is likely to be 
important because of the location of availa‑
ble land. If this could have been taken it into 
account, the correction might have been more 
effective. This leads us to the next step of our 
investigation.

Decomposing a house price into land price 
and structure price 

Our second experiment draws on the EPTB 
and computes separate indices for land (build‑
ing plots – terrains à bâtir) and structure for 
new “individually built” single‑family houses 
(“individuel pur”). We compare all the indices 
to a construction cost index, in order to better 
understand the price dynamics of new homes.

In what was presented above (see section 
Separating structure from land), the evolution 
in value was not distinguished from the evo‑
lution in price. In other words, we abstracted 
from potential changes in home quality25. If 
we only consider newly built houses at each 
date, we can formally write the same suite of 
equations as above but now gS is the evolution 
of the cost of the (same quality) new struc‑
ture. Equation (5) can be interpreted as giving 
the evolution of a constant quality new house. 
With the sign of gS depending on the evolution 
of construction cost (for a constant quality 
house) over time, and that of gL depending on 
the evolution of the price of plots for new con‑
struction. As above, the price evolution of a 
new house between t and t + 1 is the weighted 
sum of the price evolution of land and that of 
the structure. The land share αt can be written 
as follows: 

αt = (gv – gS) / (gL – gS) (6)

25. We are very grateful to a referee for pointing that we had overlooked 
this delicate issue.

Figure VIII
Annual growth rates: new houses, “clone” second‑hand houses, and “time dummy” indices, 2006‑2010
(%) 
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It can be computed at each date.

We have to check that 0 < αt < 1 for the valid‑
ity of the computation. It can be easily shown 
that this condition is met if and only if:

gS< gv< gL gL< gv< gS  (7)

We check below (Figure IX) that conditions 
(7) are met for successive cross sections of 
new homes.

To study how a house price is decomposed 
into the price of land and that of the struc‑
ture we use the EPTB survey (see above). We 
now compute two quality‑adjusted indices: a 
land price index and a structure price index. 
The adjacent period year dummy method is 
similar to that of the new “individually built” 
single‑family houses price index (IPLN(IP)) 
computed with model (3). Only location varia‑
bles and building plots characteristics are used 
for the land price index; building plot charac‑
teristics are dropped from the hedonic model 
for the structure price index, while structure 
characteristics are included. As for the “indi‑
vidually built” single‑family houses index 
above, the models are computed at the regional 
level. The national indices for a year A are the 
weighted average of the 21 regional indices, 
where the weights are respectively the shares 
of plot expenses and construction expenses in 
region r in year A – 1 (see Appendices 3 and 
4). Then the indices are chained to get national 
annual price indices for land and structure 
from 2006 to 2012.

The annual evolutions of the indices for the 
price of land and for the price of structure are 
roughly similar over the period (Figures IX 
and X). However, the changes in land price are 
more pronounced at each date than in struc‑
ture price, except in 2010, after the crisis. For 
instance in 2007, the increase is 10.9% for 
land, and only 4.5% for structure. In 2009, the 
structure prices hardly decline (‑0.7%) when 
land prices decline by 3%. In terms of vola‑
tility, defined as above as the standard devi‑
ation of the annual rates of change in price 
indices, land prices are 2.5 times more volatile 
than structure prices (4.34% versus 1.73%). 
Oikarinen (2013) also found that land prices 
appeared to be more volatile than construc‑
tion costs in the Helsinki Metropolitan Area 
between 1988 and 2008.

Nevertheless, the changes in structure prices 
appear to be closer than expected to those 

in land price. It may be because we have 
included the location characteristics of the 
house in the hedonic model for structure 
prices. The reason for this inclusion is that 
the cost of construction can vary with loca‑
tion, for instance with distance to providers 
of material. The location variables are prox‑
ies for such variation. As a robustness check 
we removed all location variables from the 
hedonic models of the structure price index; 
the decline in the structure price index in 
2009 was unchanged (not shown). As Davis 
and Palumbo (2008) noted in their footnote 
18, there is a positive covariance over time 
between real land prices and construction 
costs that also affects home prices.

Using (6) we compute the estimated land 
leverage αt from the evolution of the prices 
of land, structure and houses (Figure XI). 
The land leverage increases before the cri‑
sis of 2009 to much more than 50% (+77.4% 
between 2007 and 2008), which we inter‑
pret as a sign of the impending price bubble. 
In 2007 and 2008 (and probably for years 
before, that unfortunately we cannot observe) 
the price evolution of construction is less 
than that of land (gS<gv<gL). Then the crisis 
hits and the price of residential land declines 
by 3%. However, the price evolution of con‑
struction is also influenced by the crisis, and 
it also declines in 2009, then rebounds in 
2010, with the result of increasing the esti‑
mated (i.e. ex post) land share in 2009. At 
the end of the period, the mean share does 
not rise much and stays around 31‑32% while 
the estimated α is 36% in 2010, and 43%  
in 2011.

Our method also allows computing the evolu‑
tion of land share αt by region, since hedonic 
models were computed in each region. The 
peak in land share is strikingly important in 
Île‑de‑France, reaching 74% in 2008. It was 
56% in Provence‑Alpes‑Côte d’Azur, 52% in 
Rhône‑Alpes (Figure XI). They are the three 
richest French regions. The bursting of the 
price bubble on second‑hand homes was more 
important in those regions: between 2008_Q4 
and 2009_Q2 prices dropped by 7.8% in 
Ile‑de‑France and Rhône‑Alpes, by 7.2% in 
Provence‑Alpes‑Côte d’Azur and only by 
6.6% in the whole of the Province. By con‑
trast no bubble appears in Basse‑Normandie. 
At the end of the period, in 2011, land 
share is higher in Provence‑Alpes‑Côte 
d’Azur – it kept rising after 2008 – than in  
Rhônes‑Alpes. 
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Figure X 
Growth rates of “new land” and “new structure” price indices for new “individually built” single‑family 
homes and of IPLN(IP), and estimated national share of land
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Reading note: Land share went as high as 56% in 2008, then dropped by about 20 percentage points in 2010 (right axis).
Sources: Authors’ computation from EPTB.

Figure IX
“New land” and “new structure” price indices for new “individually built” single‑family homes and IPLN(IP)
Index (2006 = 100) 
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Land price index and the Indice 
Notaires‑Insee for existing houses 
vs structure price index and the 
comprehensive price index

The four price indices, namely the “new 
land”, “new structure”, the IPLN++ for new 
dwellings and the INI for existing dwellings, 
have roughly similar evolution over the whole 
period 2006‑2012 (Figure XII). The “new  
land” price index evolution and that of the INI 
have more marked and synchronized evo lutions 
during the bust period of 2009, respectively 
‑3% and ‑6% than the structure and compre‑
hensive new dwellings indices (only ‑1%)  
(Figure XIII). 

What partly drives the evolution of the hous‑
ing market is the demand for location, i.e. the 
demand for land. If the land share under exist‑
ing dwellings is higher than the land share 
under new dwellings, it could explain why land 
prices have grown faster than structure prices 
these last years. As Oikarinen (2013) wrote: 
“Since land prices appear to be more volatile 

than construction costs, it is anticipated that 
greater share of the land value component leads 
to more volatile housing prices.” According to 
our estimation, the volatility of the price of the 
land under new single‑family houses is more 
than twice that of the structure itself. This, for 
us, is part of the explanation of the greater vol‑
atility of the price index for second‑hand dwell‑
ings (INI) compared to the IPLN (Table 4).

It can also be noticed that when the land price 
index is around 123 in 2012, the structure 
price index is around 115. It may seem surpris‑
ing that the structure price index has increased 
so much over a period of six years. It could 
be that productivity did not improve in con‑
struction or, as some have argued, that wages, 
traditionally low in that sector have improved. 
It is also probable that the quality of homes 
has improved and that this is not taken into 
account fully in our hedonic model for lack 
of detailed information on house character‑
istics. New stringent norms of construction 
also play a role. Note however that our struc‑
ture price index is very similar to the index of 

Figure XI
Estimated share of land under new houses in selected regions
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Figure XII
“New land” index, “new structure” index, IPLN++ and INI
Index (2006 = 100) 
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Sources: EPTB, ECLN, BIEN and Perval data bases (cf. Table 2); authors’ computation.

Figure XIII
Growth rates of the “new land” index, “new structure” index, IPLN++ and INI
(%) 
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construction cost (BT01), which is supposed to 
be a constant quality index (see Appendix 5).

Demand and supply of new construction

The price index for new dwellings is less vola‑
tile than the price index for second‑hand dwell‑
ings. We did not find any related study on the 
relative volatility of new versus second‑hand 
housing price indices. Richmond and Roener 
(2012) about US data wrote just the reverse 
of what we find: “Fluctuations in the price of 
new homes are known to be stronger than those 
of second‑hand homes”. They do not provide 
references. Volatility may be linked to the var‑
iability in new housing investment. For Topel 
and Rosen (1988), the short run supply price 
elasticity of investment in single‑family homes 
is smaller than the long run elasticity, which is 
as high as 3, and the two elasticities converge 
quickly. The low volatility in France would 
mean that the construction cycle is longer and 
much less reactive to prices than in the US. 

We relate the variation in prices to the varia‑
tion in the number of sales, relying on annual 
numbers of sales and constructions as quarterly 
numbers are not available. Figure XIV presents 
the estimated number of sales of second‑hand 
homes and compares it to the total number 
of new constructions, separately for private 
homes (defined as those sold at market price) 
and non‑private homes (social housing, either 
not sold or sold below market price thanks  
to various subsidies). It is not straight forward 
to compute such numbers because social hous‑
ing is more and more built in “VEFA” (that is, 
dwellings sold before they are built – vente en 
l’état futur d’achèvement) by private develop‑
ers who sell them at a discount, either to social 
housing agencies or to individual low‑income 
buyers. As in Table 1, we combine information 

from building permits (logements commencés) 
in Sit@del2 and that of subsidised operations 
from CDC (2015) on the number of social 
dwellings produced.

More interesting here than the exact number 
of homes built are the diverging trends in con‑
struction of private and non‑private homes. In 
2008, the number of sales declined by 17% for 
second‑hand homes when the price evolution 
started to slow down; the number of homes built 
for the private market also declined markedly 
(‑24%) but the number of publicly financed new 
constructions increased by 16% (25% when the 
“VEFA” sales are included). The prices evo‑
lution of new homes slowed down less than 
second‑hand homes. In 2009, the crisis year, 
when second‑hand home prices declined by 
9% in annual rhythm in quarter 2, the num‑
ber of sales declined for second‑hand homes 
(‑12%), the number of homes built for the pri‑
vate market also declined (‑24%); the number 
of publicly financed new construction increased 
significantly (+22%, +27% including “VEFA”) 
and increased even more in 2010 (cf. Figure 
XIV). Such countercyclical movement in sub‑
sidized construction does not compensate the 
overall decline, since publicly financed hous‑
ing represents only 18% of new constructions 
(cf. Table 1). But the rather sustained demand 
for new homes may have helped maintain 
their prices: one element of explanation could 
be that builders, since the SRU law of 2000, 
must include a certain percentage of subsidized 
homes in a new project, so the price they can 
sell a home on the subsidized sector market 
influences the price on the private market. This 
could contribute to explain the more moder‑
ate decline in new homes prices compared to  
second‑hand homes prices during the crisis26. 

26. Developing this interesting topic is left to future research.

Table 4
Volatility of the various housing price indices over 2007‑2012 

Index Volatility 2007‑2012 (in %)

INI 4.77

“New land” 4.34

IPLN(IP) 2.65

IPLN++ 2.28

IPLN 2.22

“New structure” 1.73
Note: Volatility is defined as the standard deviation of the annual rates of evolution in price indices.



 ECONOMIE ET STATISTIQUE / ECONOMICS AND STATISTICS N° 500-501-502, 201888

Another potential factor of the evolution of 
new homes prices is the new fiscal incentive to 
invest in “buy to rent”, called dispositif Scellier 
created in 200927. Contrary to former public 
policy schemes (known as Robien, Borloo and 
Périssol, from the names of the person who 
promoted them) the Scellier was focused on 
new homes, with an explicit aim of promoting 
construction and increasing housing supply. 
It ended in 2012. In 2009 the Scellier repre‑
sented two‑third of new homes construction 
(Rapport de la Commission des Finances28) 
and 70% in 2010. However we are not aware 
of any study of its net effect on housing con‑
struction compared to former schemes29. 
These schemes have been shown to have price 
effects (Bono & Trannoy, 2012), and they may 
have contributed to the reduced decline in new 
homes prices in 2009. Concluding on causality 
is beyond the scope of this paper. 

Many buyers of homes are also sellers of their 
former home. This explains why the demand 
for housing and prices evolve in the same 
direction. This suggests another non‑exclusive 
explanation for the more modest evolution of 
new homes prices compared to second‑hand 

housing prices. Homeowners who want to 
move have a tendency to wait in periods 
of price decline because of down‑payment 
constraints or loss aversion (Stein, 1995). 
This partly explains the huge decline in the 
number of sales of second‑hand dwellings in 
2009, in line with the decline in prices. Home 
builders cannot afford to lower their prices, 
and the buyers of new homes are more often 
first‑time buyers than homeowners. They are 
less influenced by the decline in prices of sec‑
ond‑hand homes and may have settled on the 
price at the time the construction was started. 
Indeed, according to the Enquête Logement 
2013 (Insee), 61% of those who recently 
purchased a newly built 272829home30 were first‑time  
buyers (39 %  already owned their home), 
while they were only 52% among those who 
bought a second‑hand home (and 48 % already 
homeowners). First‑time buyers are more 
likely to buy newly built homes than buyers 

27. We are grateful to a referee for the suggestion.
28. http://www.assemblee‑nationale.fr/13/rap‑info/i3631.asp. Quoted by 
Levasseur (2011).
29. Grislain‑Letrémy and Trevien (2016) conclude to an absence of effect 
of rent subsidy to tenants on rental supply.
30. Defined here as a home built less than 5 years ago.

Figure XIV
Number of new constructions built for the private and for the non‑private market, and of second‑hand sales
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who already owned a home (32.5% versus 
29.2%) (Insee, 2017, p. 117). Hence, new 
home buyers may be less likely than sec‑
ond‑hand homes buyers to wait for a period 
of price decline for their purchase, because 
they do not suffer from a decline in the price 
of their own home. For them, the purchase 
may be a more long‑term operation. This may 
contribute to explain the more moderate reac‑
tion of new home prices compared to second‑ 
hand homes. 

To summarize, during the crisis years 
(2008‑2009) the relative decline in the number 
of constructions was larger than the decline in 
the number of sales of second‑hand homes, but 
the price shock was lower. However, among 
new homes, the number built as social hous‑
ing has increased, especially during the cri‑
sis years. This, together with public policy 
schemes supporting new home construction 
and the behaviour of buyers and developers, 
may have attenuated the demand shock, hence 
limited the price decline. In other words, the 
different characteristics of the markets for new 
and second‑hand homes may explain the lower 
sensitivity of new home prices in downturns, 
and their lower overall volatility. 

*  * 
*

The starting motive of this paper was to look 
for reasons why the price evolutions of new 
and second‑hand dwellings would differ, 
and more precisely, in France, why the offi‑
cial IPLN price index for new homes and the 
Indice Notaires‑Insee (INI) for second‑hand 
homes differ, with the second being more vol‑
atile than the first. Two first sources of dif‑
ferences were explored. First, the hedonic INI 
was recomputed using the more simple IPLN 
two‑period time‑dummy method. The differ‑
ence accounts for 1 to 2 percentage points 
of growth rate, less than the difference to 
be explained (2.4 percentage points over the 
2006‑2015 period), especially at the turning 
point of 2009. Second, we extended the scope 
of the IPLN by complementing it with an 
index for new individually built single‑family 
houses (“individuel pur”), which represent 
around 39% of new constructions for the pri‑
vate market: using data on the construction 
of single‑family houses built individually 
on plots that have been purchased separately 

(EPTB), we compute an alternative compre‑
hensive price index IPLN++ including such 
individually built houses. The new compre‑
hensive index did not differ much from the 
current IPLN.

We then turned to other sources of differ‑
ences in the markets for second‑hand and 
new homes. New homes are mostly built in 
the periphery of cities, where land is avail‑
able and cheaper, while old ones are closer 
to city centres. Decomposing the value of a 
house between land and structure shows that 
the price evolution of a house, new or second‑ 
hand, is the weighted sum of the price evo‑
lution of land and that of the built structure, 
where the weights are function of the share 
of land in the total value of the property. The 
share of land in a home value, the land lev‑
erage, is smaller for newly built homes than 
for second‑hand ones. When the structure 
depreciates over time, this might influence 
price evolution. We show that the higher the 
land leverage, the higher the volatility of  
the index. This would explain what is observed 
on French data: the index for second‑hand 
dwellings, with a higher land leverage, is 
more volatile than the new dwellings index.

The decomposition led to conduct two experi‑
ments. We computed a second‑hand price index 
for dwellings situated in the same municipal‑
ities as the new ones. The difference between 
the two indices is somewhat reduced but not 
eliminated. Then separated price indices for 
land and structure were computed. Land price 
and second‑hand housing price evolutions 
appear very similar, and their volatilities are 
close. Structure prices have more influence on 
new homes price indices. However construc‑
tion prices also reacted to the demand shocks 
during the crisis. An output of the computa‑
tion provides land shares and their evolution 
over time. They increased before the crisis, 
especially in the richest regions where demand  
was high.

Coming back to the differences in volatility 
of the two indices, particularly large during 
the 2008‑2009 crisis, time series of sales and 
constructions suggest that the countercyclical 
building of social housing might have contrib‑
uted to support new home prices and explains 
their lower volatility. More work is clearly to 
be done on the differences in the markets for 
new homes and for second‑hand homes, to 
explore why the former might be less reactive 
than the latter in terms of prices. 
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APPENDIX 1 
WEIGHTS FOR THE NEW “INDIVIDUALLY BUILT” SINGLE‑FAMILY HOUSE PRICE INDEX IPLN (IP)

w VA
r_ −1 is the share (in %) of the expenses for single‑family units in region r in the total expenses of year A‑1 : 
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(In %)

Region 2006‑2007 2008 2009 2010 2011 2012 Mean

ÎLE‑DE‑FRANCE 8.95 7.97 8.12 6.23 3.54 4.43 6.88

CHAMPAGNE‑ARDENNE 2.55 2.53 2.74 2.51 1.81 1.67 2.34

PICARDIE 2.52 2.34 2.13 2.90 2.81 3.16 2.63

HAUTE‑NORMANDIE 2.84 3.13 2.73 3.32 3.67 3.70 3.17

CENTRE 4.38 4.24 3.96 4.81 5.39 4.56 4.53

BASSE‑NORMANDIE 3.10 3.37 3.22 3.22 3.42 3.65 3.30

BOURGOGNE 2.24 2.44 2.01 2.38 2.22 2.45 2.28

NORD‑PAS‑DE‑CALAIS 3.91 4.01 3.46 3.55 3.72 3.92 3.78

LORRAINE 3.04 2.74 2.45 2.66 2.76 2.87 2.79

ALSACE 2.63 2.75 3.10 2.44 1.68 2.00 2.46

FRANCHE‑COMTÉ 2.17 2.11 1.99 2.06 2.67 2.34 2.22

PAYS DE LA LOIRE 13.24 12.45 13.96 13.12 12.48 11.26 12.82

BRETAGNE 8.87 8.12 8.19 8.50 9.77 9.91 8.89

POITOU‑CHARENTES 4.07 6.76 8.03 6.17 5.05 4.62 5.54

AQUITAINE 6.12 6.15 6.49 6.85 7.86 7.70 6.75

MIDI‑PYRÉNÉES 5.86 5.45 5.25 5.57 7.02 6.53 5.93

LIMOUSIN 1.22 1.33 1.19 1.26 1.36 1.37 1.28

RHÔNE‑ALPES 9.37 9.94 10.26 9.89 11.09 11.49 10.20

AUVERGNE 2.19 2.21 2.40 2.41 2.44 2.47 2.33

LANGUEDOC‑ROUSSILLON 5.22 4.91 4.58 5.59 5.44 5.25 5.17

PROVENCE‑ALPES‑CÔTE D’AZUR 5.53 5.03 3.75 4.57 3.80 4.67 4.70

All 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Note: 2006 and 2007 have the same weight because 2006 is the first year for which data are available.
Sources: EPTB; authors’ computation.
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The clone database is built up in the following way. The number of 
new dwellings transactions in ECLN and the number of second‑hand 
dwellings transactions in the Notaries’ databases are computed for 
each triplet ‘year (instead of quarter to have enough observations) 
– type of dwelling (houses, only “Individuel groupé” in ECLN, or 
flats) – municipality (arrondissement for Paris, Marseille and Lyon)’ 
over the 2006_Q1‑2010_Q4 period. 

Only triplets for which sales of both new and second‑hand dwellings 
exist are kept. We thus miss 6% of the new dwellings sold during the 
period, i.e. for them no “clone” second‑hand dwelling is sold. To check 
the effect of the selection of the non‑missing triplets, we re‑compute 
the index leaving out those 6%. The annual index does not differ by 
more than 0.6 index point over the period. Then, for each triplet, a 
sample of “clones” of new dwellings among the corresponding 
second‑hand dwellings is randomly drawn (with replacement). This 
“clone” population has the same municipality distribution as the new 
dwellings. For each triplet (year; type of dwelling; municipality), the 
number of “clones” is equal to the number of new dwellings. An index 
for the “clones” population is computed over the period 2006‑2010 

using the same adjacent two‑period time dummies hedonic model as 
that used for new dwellings. To get a better estimation of the annual 
growth rate of the “clone” index, 50 different samples of “clones” 
dwellings are drawn. Thus, we focus on the mean and the standard 
deviation of the annual growth rates of 50 “clone” indices. However, 
to simplify, we speak of the “clone” index. Two indices are computed: 
one for “clones” houses, another for “clones” flats. The year is now the 
elementary time level.

We concentrate, for houses and flats, on the annual growth rates of the 
three following indices: the “clone”, the “time dummy” and the new dwel‑
lings indices (recomputed separately for houses and flats) (see table 3). 

For flats, the “clone” index growth rate is very close to that of the 
second‑hand “time dummy” index. The difference in absolute value 
between the annual growth rates of these two indices is on average 
less than 0.70 percentage points over the 2006‑2010 period (0.68 
percentage points, Figure A2.I). If we put aside year 2009, the gap 
falls below 0.50 percentage points, even if, again, the crisis year is 
less marked in the “clones” locations. 

APPENDIX 2 ___________________________________________________________________________________________

CONSTRUCTION OF THE GEOGRAPHICAL “CLONE” INDICES FOR THE SECOND‑HAND DWELLINGS

Figure A2.I
Annual growth rates: new flats, “clone” second‑hand flats and “time dummy” indices, 2006‑2010
(In %) 
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The weights w L
A

r_
−1

 are the share (in %) of the expenses for plots in region r in the total expenses of year A – 1 :
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(In %)

Region 2006‑2007 2008 2009 2010 2011 2012 Mean

ÎLE‑DE‑FRANCE 13.64 11.94 11.74 9.36 5.09 6.38 10.26

CHAMPAGNE‑ARDENNE 1.93 2.02 2.20 2.11 1.53 1.46 1.88

PICARDIE 2.23 2.16 1.93 2.69 2.71 3.08 2.43

HAUTE‑NORMANDIE 2.42 2.95 2.69 3.22 3.70 3.56 2.99

CENTRE 3.82 3.79 3.52 4.38 5.09 4.18 4.09

BASSE‑NORMANDIE 2.17 2.43 2.34 2.47 2.74 3.02 2.48

BOURGOGNE 1.67 1.84 1.60 1.88 1.88 2.07 1.80

NORD‑PAS‑DE‑CALAIS 3.67 3.90 3.32 3.50 3.62 3.82 3.64

LORRAINE 2.33 2.00 1.88 2.12 2.27 2.39 2.19

ALSACE 2.47 2.60 3.04 2.33 1.64 1.95 2.36

FRANCHE‑COMTÉ 1.44 1.41 1.41 1.52 2.00 1.77 1.57

PAYS DE LA LOIRE 11.71 11.13 12.87 11.80 11.24 10.08 11.51

BRETAGNE 7.06 6.64 6.88 7.14 8.14 8.21 7.30

POITOU‑CHARENTES 3.08 5.22 6.20 4.70 4.03 3.76 4.30

AQUITAINE 6.01 6.14 6.51 7.04 8.39 8.11 6.89

MIDI‑PYRÉNÉES 5.81 5.37 5.03 5.41 7.15 6.40 5.85

LIMOUSIN 0.64 0.73 0.68 0.76 0.90 0.87 0.75

RHÔNE‑ALPES 11.19 12.28 12.60 11.93 13.17 13.51 12.27

AUVERGNE 1.47 1.54 1.70 1.72 1.91 1.85 1.66

LANGUEDOC‑ROUSSILLON 6.93 6.47 6.23 7.32 7.13 6.61 6.80

PROVENCE‑ALPES‑CÔTE D’AZUR 8.31 7.42 5.64 6.62 5.67 6.90 6.98

All 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Note: 2006 and 2007 have the same weight because 2006 is the first year for which data are available.
Sources: EPTB; authors’ computation.

APPENDIX 3 ___________________________________________________________________________________________

WEIGHTS FOR THE RESIDENTIAL LAND PRICE INDEX
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APPENDIX 4

WEIGHTS FOR THE STRUCTURE PRICE INDEX

The weights w SA
r_ −1 are the share (in %) of the construction expenses in region r in the total expenses of year A – 1 :

w S
p S

p S
A
r

i A
i

nb obs A r

i A
i

nb obs A r_
_

_

,

_ ( , )

,

_ ( , )−

−
=

−

−
=

−=
∑

∑
1

1
1

1

1
1

1

rr =
∑

1

21

(In %)

Region 2006‑2007 2008 2009 2010 2011 2012 Mean

ÎLE‑DE‑FRANCE 6.70 6.00 6.29 4.70 2.81 3.48 5.24

CHAMPAGNE‑ARDENNE 2.85 2.78 3.01 2.70 1.94 1.77 2.56

PICARDIE 2.66 2.43 2.23 3.00 2.86 3.19 2.72

HAUTE‑NORMANDIE 3.04 3.22 2.74 3.37 3.66 3.76 3.26

CENTRE 4.64 4.46 4.17 5.02 5.53 4.74 4.74

BASSE‑NORMANDIE 3.55 3.84 3.66 3.59 3.74 3.95 3.70

BOURGOGNE 2.51 2.74 2.22 2.63 2.38 2.63 2.52

NORD‑PAS‑DE‑CALAIS 4.02 4.06 3.53 3.58 3.76 3.97 3.85

LORRAINE 3.38 3.11 2.74 2.92 2.98 3.11 3.09

ALSACE 2.70 2.82 3.13 2.50 1.70 2.03 2.51

FRANCHE‑COMTÉ 2.52 2.46 2.29 2.32 2.98 2.62 2.53

PAYS DE LA LOIRE 13.98 13.10 14.51 13.76 13.07 11.83 13.46

BRETAGNE 9.73 8.85 8.85 9.17 10.54 10.74 9.66

POITOU‑CHARENTES 4.55 7.52 8.95 6.89 5.53 5.03 6.15

AQUITAINE 6.17 6.15 6.47 6.75 7.62 7.49 6.69

MIDI‑PYRÉNÉES 5.88 5.49 5.36 5.65 6.96 6.59 5.97

LIMOUSIN 1.50 1.63 1.45 1.51 1.58 1.61 1.54

RHÔNE‑ALPES 8.50 8.79 9.09 8.90 10.11 10.50 9.20

AUVERGNE 2.54 2.55 2.76 2.74 2.69 2.78 2.65

LANGUEDOC‑ROUSSILLON 4.39 4.14 3.75 4.74 4.64 4.58 4.38

PROVENCE‑ALPES‑CÔTE D’AZUR 4.19 3.85 2.79 3.57 2.92 3.58 3.58

All 100.00 100.00 100.00 100.00 100.00 100.00 100.00

Note: 2006 and 2007 have the same weight because 2006 is the first year for which data are available.
Sources: EPTB; authors’ computation.
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APPENDIX 5

COMPARISON OF THE “NEW STRUCTURE” PRICE INDEX AND THE CONSTRUCTION COST INDEX

To check the validity of our “new structure” price index we compare 
it to the BT01 index of construction cost (Indice national du bâtiment, 
tous corps d’état). The two profiles are strikingly similar (Figure A5). 
The rates of evolution differ by as much as 2 percentage points in 2008, 

but less than 1 pct point in the other years. Even with a far from prefect 
hedonic model, we seem to recover a plausible structure price index 
from the EPTB survey covering only single‑family homes. What drives 
the construction costs evolution is left for future research.

Figure A5
Growth rates of the “new structure” price index and the BT01 index
(In %) 
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Sources: Insee; authors’ computation from EPTB.




