
Linking the regions: the case of housing  

 

1- Introduction 

The calculation of inter-regional PPPs, or linking factors, for housing services is complicated 
by three factors: 

• the various ICP regions have employed different approaches to calculating their 
regional PPPs for housing. 

• for Eurostat/OECD countries, no rents data is available that is comparable to those of 
the ICP regions. 

• generally, the quality of the collected rents and housing quantity data is weak. There 
are many inconsistencies between expenditures, rents and quantities and many gaps 
in the data. 

Various approaches to the linking of housing services were tested and this short note 
describes predominantly the method chosen at the end. Section 6 also described other 
alternatives tested. 

 

2- Overview of methods used by various regions 

The operation material on the ICP website describes in detail the data collected from all ICP 
countries. In broad summary, it consists of: 

• average annual rents for a global list of dwelling types. 

• dwelling stock data (numbers of dwellings, usable surface area in m2, 3 quality 
indicators) 

in addition, through the questionnaire on national accounts data, the expenditure on actual 
and imputed rents by households and general government was collected. 

Not all countries were able to report rents and/or dwelling stock data, and some were able to 
provide, for example, rents for only a subset of dwelling types or limited stock data.  

Each region decided subsequently on the best way of using the collected data for their 
region: 

• Africa, Latin America and Western Asia calculated their regional PPPs on the basis 
of the rents collected for the global list of dwelling types, following the same CPD 
method as used for the rest of household consumption (but without importance 
indicators). 

• Asia, after in-depth analysis of the available data, resorted to using a “reference 
volume” approach. This implies that the PPPs for housing are determined in such a 
way that the resulting relative volumes of housing services are equal to the relative 
volumes of household expenditure excluding rents. 



• Eurostat/OECD is using a mix of rents and dwelling stock data. Generally, for 
countries that have a well developed rental market the PPPs are determined on the 
basis of the rents data, while for other countries dwelling stock (quantity and quality) 
data is used. 

Note that CIS, Caribbean and Pacific regions are not included here, as they are not part of 
the global linking process. 

 

3- Description of input data used for linking and data limitations encountered 

In the adopted method, the data used for the linking of Africa, Latin America and Western 
Asia are the same as those that entered the calculation of their regional PPPs. Linking 
factors for these three regions were calculated using the same CPD method as used for the 
linking of the rest of household expenditures. 

For Asia and Eurostat/OECD the method chosen was to link them to each other and to the 
rest of the world by using the dwelling stock data.  

The dwelling stock data provided by the countries was carefully analysed. It turned out that 
the preferred measure of housing quantity – usable surface area in m2 – could not be used 
as there were too few countries with reliable data. Hence, the basic quantity information 
used is that of numbers of dwellings, for which a sufficient number of countries within each 
region provided an estimate. It was not possible to make further distinctions within total 
dwellings, which would have enriched the estimations. 

The plausibility of each country’s estimate of number of dwellings was evaluated by 
calculating its ratio to the total population. Countries with very high or very low ratios were 
not included in the linking process.  

For each country with a plausible estimate of number of dwellings1, the data on the housing 
quality were reviewed. Three quality indicators were available: 

• Share of dwellings with electricity 

• Share of dwellings with inside water 

• Share of dwellings with private toilet 

Only countries for which a plausible estimate for all three indicators was available or could 
be imputed2 were included in the linking process. The selection process led to the following 
number of countries included in the linking for each region: 

 

                                                            
1 As it was considered to be desirable (because of its size) to include China in the linking calculations, the 
number of dwellings in China was estimated from the given usable surface area in m2 multiplied by the average 
size of dwellings for Asia. Please note that this estimation has no impact on the position of China within Asia and 
only a small impact on the position of China within the world. 

2 For example, for the USA all shares were imputed to be 100%. 



Table 1 Number of countries in linking 
process 

Total number of 
countries in region 

Africa 28 50 
Asia 15 23 
Eurostat-OECD 42 47 
Latin America 14 17 
Western Asia 12 12 

World 111 149 
World ex Eurostat-OECD 69 102 
World ex Eurostat-OECD and Asia 54 79 

 

Note that, as indicated above, for Africa, Latin America and Western Asia, these dwelling 
stock data were used only to link these three regions to Asia and Eurostat/OECD, but not to 
each other. 

 

4- Procedures and steps applied for linking 

Note: all data here correspond to the version of preliminary results circulated to the Board in 
January 2014 and may not be final. 

• Step 1: calculation of interregional quantity index 

For each region, the unweighted arithmetic average of the number of dwellings per capita of 
each of the included countries was calculated and on that basis a quantity index with 
Eurostat/OECD = 100 was derived: 

Table 2 data based on countries included in linking 

  average dwellings/capita 
quantity index 

(Eurostat/OECD = 100) 

Africa 0.19  49 
Asia 0.22  56 
Eurostat-OECD 0.40  100 
Latin America 0.26  66 
Western Asia 0.16  39 
    World ex Eurostat-OECD 0.21  52 
    World ex Eurostat-OECD and Asia 0.20  51 

 

• Step 2: calculation of interregional quality index 

The three quality indicators were summed to get an overall quality measure for each 
included country. From this, the unweighted arithmetic average for each region was obtained 
on the basis of which a quality index was derived: 

 

 

 

 



Table 3 data based on countries included in linking 

  
average quality measure 

(%) qualiity index (OECD = 100) 

Africa 41  43 
Asia 73  76 
Eurostat-OECD 96  100 
Latin America 77  80 
Western Asia 84  88 

    World ex Eurostat-OECD 63  65 
    World ex Eurostat-OECD and Asia 60  62 

 

• Step 3: calculation of interregional volume index 

The volume index for each region was calculated as the quantity index multiplied with the 
quality index: 

Table 4 per capita volume index 
(Eurostat/OECD = 100) 

Africa 21 
Asia 42 

Eurostat-OECD 100 
Latin America 52 
Western Asia 34 

    World ex Eurostat-OECD 34 
    World ex Eurostat-OECD and Asia 32 

 

• Step 4; linking Africa, Latin America and Western Asia 

First, independently from steps 1 to 3, linking factors for the three regions that use the rents 
approach in the regional comparison were calculated using the standard CPD method on the 
rents of the global list: 

Table 5 regional 
linking factors 

Africa (base country South Africa) 11.36907 

Latin America (base country Brasil) 5.53295 

Western Asia (base country Oman) 1.00000 
 

Subsequently, the regional PPPs for housing for these three regions are linked by 
multiplying the PPPs for each region by these linking factors. The result is a set of linked 
PPPs with base country Oman = 1. With those PPPs, real per capita expenditures are 
derived and indexed to the average of the group. 

• Step 5: linking all regions 

These per capita volume indices are multiplied with the interregional volume index for the 
group of three regions (i.e. 32 in table 4 above) to obtain their linked volume indices with 
Eurostat/OECD = 100. 



The linked volume index for each of the countries in Asia is calculated as its intraregional 
volume index (based on the reference volume approach) multiplied by the Asian 
interregional volume index, i.e. 42 in table 4 above.  

 

5- Tables of results for Housing 

The results are summarised for each region in table 6. 

 
Table 6 summary by region 

price level index 
(Eurostat/OECD=100) 

per capita volume index 
(Eurostat-OECD = 100) 

Africa 32 16 

Asia 45 42 

Eurostat-OECD 100 100 

Latin America 33 47 

Western Asia 51 78 

    World 51 55 
 

 

 

6- Other approaches attempted 

• linking all regions by dwelling stock data only 

An alternative method is to link all regions through dwelling stock only. This would directly 
use the per capita volume indices from table 4. The difference between the actually applied 
method and this alternative can easily be seen by comparing the volume indices between 
tables 4 and 6. The biggest difference is observed for Western Asia.  

This alternative was rejected by the CoTaF because the actually applied method is more 
consistent with the regional approaches. 

• Linking Asia on the basis of rents 

Instead of linking Asia to the rest of the world by means of the dwelling stock data, it was 
attempted to link Asia using their rents data. It must be noted that these rents data were 
rejected for use in the regional comparison. The impact on Asia is large: instead of a 
regional per capita volume index of 42, the per capita volume index would be around 59, 
leading to implausibly high indices for a number of countries, e.g. Hong Kong and Taiwan. 
The large difference is due to inconsistencies between expenditure, rents and housing stock 
data (due to use of different data sources). The CoTaF considered that it would be more 
appropriate to use the dwelling stock data for the linking of Asia. 

 

 



• Expanding the quantity comparisons 

An exercise was carried out to use some of the plausible but sparse data on number of 
rooms and square meters of housing stock in addition to total number of housing units. A 
regression was using expenditures per quality adjusted dwellings, per square meter and per 
room. Some countries would have only one of these measures, some two, and several all 
three of these measures of price per unit quantity. This augmented CPD produced 
consistent estimates of country PPPs in that value per unit of housing was greater than per 
room, which in turn was larger than per square meter. However, the overall country 
coefficients did not produce more plausible linking factors than the method explained above. 

 

7- Conclusions 

The weakness of the rents data in Asia and the incompatibility of the rents data collected in 
Eurostat/OECD countries necessitates the use of a simple, though robust, linking method for 
these two regions. The basic measure for the quantity of housing services is the number of 
dwellings per capita, which is a crude measure that, for example, does not take into account 
the size of the dwellings. However, the low availability and plausibility of the received data on 
usable surface area leaves no other option. Also, the three quality indicators will not capture 
all aspects of the quality of housing. However, it should be considered that the data are used 
only to obtain regional averages, and have no impact on the position of countries within 
regions (following the fixity principle). The CoTaF concluded that the results obtained at 
regional level appear plausible. 

 


