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 Estimating Dwelling Services in the Candidate Countries:  Theory and Application of the User Cost of Capital Measure

by Arnold J. Katz

Historical Application of the User Cost of Capital Measure 

by U.S. Statistical Agencies
1.
The so-called “user cost of capital” measure is based on the fundamental equation of capital theory.  This equation, which applies equally to both financial and non-financial assets, has been known since at least the middle of the 19th century.  It states that in equilibrium, the price of an asset will equal the present discounted of the future net income that is expected to be derived from owning it.  For non-financial assets, the net income consists of the net rental income that would be obtained from renting out the durable.  When durables are used by their owners rather than rented out, the value of their services represent costs that are implicitly incurred by their owner-users, i.e., they represent the opportunity costs of forgoing the receipt of the rental income.  As shown in the appendix to this report, the fundamental equation can be easily manipulated to obtain the traditional user cost of capital measure, which expresses the implicit rental value of a durable good as the sum of depreciation, a real net operating surplus, and various operating costs.

2.
In conjunction with a number of collaborators, Dale Jorgenson has shown how the user cost measure could be employed to develop a set of capital accounts for each vintage of asset.  The most complete exposition of how such accounts could be integrated into a national accounting framework is found in [1].  The Bureau of Labor Statistics (BLS) of the U.S. Department of Labor adopted a variant of the user cost measure of capital services in its work on measuring multifactor productivity, see [9].  In this work, capital services are measured only at constant prices.  This finesses the problem of having to develop a theoretically appropriate current-price measure of these services that does not suffer from excessive year-to-year volatility.  In the mid 1970's, the BLS attempted to develop a measure of dwelling services based on the user cost measure for use in its consumer price index.  This attempt was unsuccessful.  The large changes in the real own rate of return for dwellings in the 1970's undoubtedly played a major role in the inability to obtain a current-price measure that was not excessively volatile.

3.
The Bureau of Economic Analysis (BEA) of the U.S. Department of Commerce explored the possibility of employing a user cost measure in measuring the services of consumer durables.  Arnold J. Katz [5] examined the theoretical and empirical issues involved in developing an appropriate measure.  Katz [4] examined how sensitive user cost estimates of the services of consumer durables were to alternative assumptions about expected rates of inflation and patterns of depreciation.  Earlier, BEA published a de facto satellite account for the services of consumer durables in Katz and Peskin [6] that was based on a crude version of the user cost measure that was termed an “opportunity cost measure.”

Empirical Implementation for Measuring Dwelling Services

4.
When dwelling services are estimated with the user cost measure, exactly what costs should be counted?  The answer to this basic question is straightforward.  The user cost computation is actually the converse of the usual imputation for dwelling services based on the “stratification” method.  With that method the value of dwelling services is measured by the rents charged for comparable dwellings that are actually rented out.  Various associated dwelling costs are then subtracted from this rent to obtain a net operating surplus.  With the user cost measure, this calculation is reversed.  The net operating surplus is imputed using the opportunity cost principle, i.e., on the basis of what owner-occupiers could have earned on alternative investments.  Then, the dwelling costs that are subtracted in the stratification method are added to the imputed net operating surplus to obtain the rent.  The costs include: consumption of fixed capital (CFC) for dwellings, expenditures on ordinary maintenance and repair of dwellings, net premiums on insurance for dwellings, and taxes paid less subsidies received on dwellings and their associated land.

5.
The final recommendations to the Task Force were that a real net operating surplus be estimated by multiplying an assumed real rate of return of 2.5 percent per annum to the value of the net stock of dwellings and associated land.  This would be summed with estimates of CFC on dwellings and other operating expenses.  If the required estimates of CFC were already estimated elsewhere in the accounts, these would be used.  Otherwise, they would be estimated using a simplified perpetual inventory method (PIM) based on geometric deprecation.   To utilize this methodology, initial estimates of the net stock of dwellings are required.  It was recommended that this could be done either with a simplified PIM or with a physical inventory of dwellings utilizing information of a kind that is usually obtained in a census of dwellings.

6.
The remainder of this report describes the initial recommendations to the Task Force and the reasons for them.  Because this material is complex, it should be read in conjunction with the template and associated notes for the estimates.  Note that empirical problems that surfaced during the trial calculations made by representatives of the statistical offices of the Candidate Countries made it necessary to use the assumed real rate of return.  Initially it was proposed that the real net operating surplus be estimated by subtracting an estimate of capital gains on the stock of dwellings and associated land from an estimated nominal net operating surplus.  The latter was to be estimated using financial rates of return on the best alternative investment.  
Consumption of Fixed Capital

7.
One of the most important components of the user cost measure is the expected decline (during the year) in the current-price value of the dwelling.  This decline in value is typically partitioned into CFC (i.e., depreciation) and the expected capital loss on the durable (i.e., the negative of capital gain or revaluation).  In moving from CFC for a single dwelling to that for the entire stock of dwellings, it is also necessary to take account of some complicating factors.  They consist of:  (1) dwellings that enter the stock during the year due to new investment undergo some depreciation during this year,  (2) some goods that are in the stock at the beginning of the year undergo some depreciation and are discarded from the stock before the end of the year, and (3) depreciation takes place continuously during the year rather than on one specific date.  It is because of attempts to deal with these factors that CFC in U.S. national accounting is calculated by assuming that new investment depreciates by only half the amount that it would if it had taken place entirely on the first day of the year and CFC is calculated using year-average prices (i.e., average prices during the year).
   Given this situation and to ensure consistency with the rest of the national accounts, if an estimate of CFC on dwellings is measured in another part of the accounts, that measure is also used here.  If such an estimate is not available, then some other methodology that approximates what that measure would be is used to derive the estimate of CFC on dwellings.  Capital losses (gains) on dwellings are estimated separately.  As is standard practice, it is recommended that this be done in conjunction with the measurement of the net operating surplus.  In other words, a real rather than a nominal net operating surplus is estimated.

8.
To avoid confusion, it is noted that CFC is measured by what some have recently termed  “cross-section” depreciation.  “Time-series” depreciation measures the expected decline in the current-price value of the dwelling, i.e., the sum of CFC and expected capital loss.
 

9.
If estimates of CFC on dwellings are not already available, two methods are recommended.  First, the PIM in conjunction with straight-line depreciation can be used.  In the PIM, CFC at constant prices is estimated by applying a depreciation schedule to constant-price estimates of investment of a constant quality.  CFC at current-prices is obtained by applying the appropriate price indexes to the constant-price estimates.  Schedules of straight-line declines in prices (equal values of constant-price CFC in each year of an asset’s life) are recommended as the preferred method because that appears to be the most prevalent method in Western European countries.  Second, geometric depreciation can be used with a declining-balance rate of 1.6.  With this method, the rate of depreciation is held constant over the asset’s life; in the first year of an asset’s life, it is 1.6 times what it would have been with the straight-line method.  A declining-balance rate of 1.6 is recommended because simulations have shown that with that rate, total user costs for a stock of assets are most similar to total user costs obtained using the straight-line method and an approximately normal distribution of service lives around the mean life.  The geometric method is much simpler to implement than the straight-line method because it does not require that depreciation be estimated separately for each vintage of assets.  Because the straight-line method is not easy to implement, there is little reason for requiring it, especially since the geometric method can produce results that closely approximate those obtained using it.

10.
Because the data requirements for a PIM using geometric depreciation are so meager and the equations so simple, all of the candidate countries can be expected to be able to implement the method.  All that is required is an initial value of the (net) capital stock in constant prices and series of fixed capital formation for subsequent years in both current and constant prices.  Because these series are required to estimate GDP, the only problem comes in obtaining the estimate of the initial value of the capital stock.

Net Stock of Dwellings and Associated Land

11.
Several different methods of estimating the initial value of the stock of dwellings are available.  First, if a long time series on fixed capital formation for dwellings in constant prices is available, the stock estimate can be obtained using a PIM and geometric depreciation.  This method incorporates the effects of improvements to existing dwellings because these are included in fixed capital formation.  It also has the advantage of being consistent with the PIM that is used to estimate CFC.  The method has several disadvantages.  In order to be useful, the time series on CFC must be very long, i.e., it must cover at least forty years.  When there is significant war damage and sales or transfers of dwellings between sectors, the series on CFC must be adjusted for these factors.  Such adjustments may not be easy to make.   

12.
The initial value of the stock of dwellings can also be estimated using the physical inventory method.  This method requires physical data on dwellings that is usually obtained in a census.  It appears that most candidate countries have such data.  Basically, the method involves placing a value on all dwellings reported in a recent census.  The number of existing dwelling units is essentially converted into the number of equivalent new units by adjusting existing units for their age (depreciation) and for differences in quality.  All units are valued at current prices using a price index for fixed capital formation in dwellings.  Wherever such price indexes are required but unavailable, indexes of relevant construction costs can be used instead.

13.
Two variants of this method are proposed.  The first requires data from only the single recent census.  However, it also requires that the data on dwelling units be stratified by their year of construction (or age).  The requirement would be met if, for example, separate data is available on all dwelling units in the stock that are 0-10 years old, 11-20 years old, etc.  The second variant does not require such stratified data.  However, it does require data from a second census conducted at least several decades before the recent one.  By assuming constant growth rates for some of the major determinants of the stock, such as the quality and number of units, it is possible to convert the number of units in the recent census from actual (physical) numbers of units into equivalent numbers of new units.  Because this method essentially substitutes assumptions for the actual data of the first variant, it is less preferred than that method.  Both of these variants of the physical inventory method do not have the same problems of dealing with war damage as the PIM estimates do.  However, as noted earlier, the stock estimates derived from the PIM reflect the effects of improvements to dwellings while such effects would have to be made by explicit quality adjustments to the physical inventory data.

14.
In both variants of the physical inventory method, it is recommended that adjustments for the effects of age on the value of the stock be made using the same 1.6-declining-balance-rate depreciation that is recommended when the PIM is used.  By using the same depreciation rate to value the stock and CFC, the two estimates are made more consistent and estimates of total user costs are less sensitive to alternative assumptions about the service life of dwellings.

15.
As noted above, the estimates of fixed capital formation that are used in the PIM or the estimates of equivalent numbers of new units that are estimated with the physical inventory method should be adjusted for quality change.  For example, quality could be measured as a linear function of the various characteristics of the dwelling units, such as their size (in square meters), the number of inside toilets, etc.  The coefficients for each of the characteristics can be viewed as representing the marginal cost of constructing the characteristic (or amenity) in the base year.  The coefficients can be estimated on the basis of expert opinion or from statistical techniques, such as a “hedonic regression equation,” applied to micro data on the costs of constructing individual units.

16.
In addition to valuing the stock of dwellings, it is also necessary to value their associated land, i.e., the land that the dwellings sit on and which would be included in their selling price, if they were being sold.  (Land can be thought of as a fixed capital good that differs from other fixed capital goods in that it does not suffer any depreciation.)  Valuing land, however, is extremely problematical.  Even in Western Europe, land prices (per square meter) in a central city can easily exceed those in rural areas by more than a thousand fold.  Where land is taxed, it may be possible to infer the assessed value of the land.  Otherwise rough rules of thumb may have to be used, i.e., using an assumption that land is a fixed percentage of the value of the dwelling that is located on it.  It has been suggested that in Western Europe it may be typical for the land underneath a dwelling to have a value that is more than one-third and possibly even more than one-half of the value of the dwelling.  Experts from some of the candidate countries have indicated that the land in their countries may be worth considerably less than 5 percent of the value of the dwellings they are situated on.  Such assertions appear to be contradicted by the fact that even newly constructed upper-end dwellings near central cities in such countries are built on relatively small plots.  If land were so cheap, one would expect the plots for such dwellings to be much larger.  Nevertheless, the valuation of land is largely based on variables that are specific to a given locality and rules of thumb that work in one country can not be assumed to apply to other countries.  In other words, there seems to be little alternative to permitting self-assessment as an option.

Other Operating Expenses 

17.
All expenses incurred on dwellings must be reflected in the user cost measure of dwelling services.  Expenses that are capitalized and included in gross fixed capital formation, such as expenditures on improvements, will be reflected in the estimates of value of the stock of dwellings and, therefore, in the estimates of the net operating surplus.  They will also be reflected in the estimates of CFC.  All expenses that are not capitalized need to be treated as other operating expenses and explicitly added to the other components of the user cost measure.  These expenses include expenditures on intermediate goods, such as those for ordinary maintenance and repair, net insurance premiums, and taxes less subsidies.  Note, if the expenditures on maintenance and repair are of the kind that a tenant would make, they are not included here but are measured elsewhere in the accounts together with other expenditures that are not for dwellings.   

18.
Another expense is net insurance premiums on dwellings.  This expense does not include insurance on the contents of the dwelling; such insurance is of a kind that a tenant would have and is measured elsewhere in the accounts.  Insurance premiums are measured net of any payments received for incurred losses.  Strictly speaking, the losses should be measured when incurred rather they when they are paid and premiums are measured when they are earned; the losses reflect the relevant insurance company’s views about the liability it has incurred as a result of the loss (not the insured’s views about the magnitude of the loss).  The measure should also include premium supplements, which are essentially the investment income on technical reserves other than on own assets (of the insurance company); this income should exclude capital gains.
  It appears that the data required to refine the estimates of insurance may be lacking in the candidate countries and cruder estimates may have to suffice.   

19.
The final component of other operating expenses is taxes less subsidies paid.  In theory this would include taxes levied on the services of dwellings; however, very few countries levy such taxes.  Many countries do levy taxes on the value of dwellings and the land they are situated on.  These are often referred to as property taxes.  Because such taxes are costs that would not be borne by an investor in a financial asset, they represent opportunity costs that need to be included in the user cost measure.  Conversely, any subsidies that owner-occupiers receive need to be subtracted from the measure.  

Net Operating Surplus
20.
The most important and problematic component of the user cost of capital measure is the imputed real net operating surplus.  This surplus is estimated as the difference between the nominal net surplus received from an investment in an alternative asset and the expected capital gains on the durable itself.  It is clear from the derivation of the user cost measure itself that the latter gains are those arising from changes in the price of the durable (when new) and not those from general inflation.

21.
Computationally, the nominal net operating surplus is estimated as the product of an assumed nominal rate of return and the value of the net stock of dwellings and their associated land. The stock’s value is measured as the average of the beginning-  and end-of-year values of the net stock.  This incorporates the effects on the stock’s value of gross investment during the year, depreciation, and changes in the price level for (new) dwellings.  In theory, on the basis of the opportunity cost principle, the nominal rate of return is measured as the rate on the best alternative investment.  In practice, many different rates have been used in empirical work.  Almost always, however, the rates are those obtained from investment in financial assets, including rates paid on loans as well as those earned on bonds and other assets.  The most important practical problem in empirically implementing the user cost measure is the year-to-year volatility of the real own rate of return.  This is only a problem for current-price measures.  Constant-price measures utilize prices, rates of inflation, and rates of return of the base (reference) year.  Therefore, the real own rate of return for a given type of asset is a constant and there is no volatility.

22.
The different rates of return used in practice reflect differences in the analysts’ thoughts with respect to some basic questions.  These questions include: whether a before- or after-tax rate should be used, whether the same rate should be applied to the debt and equity portions of the stock, whether a borrowing or lending rate should be used, and whether the rate should reflect differences in risk.
  In the present context, a definitive answer can be given to the first question.  The objective is to approximate the rental value for dwellings obtained with the stratification method and this value is measured before taxes.  Therefore, we can definitely state that a before-tax rate should be used in the imputation.  The last question reflects the concern that the risk on the alternative financial asset should be comparable to that of the durable in question.  In the present context, this means that because investments in dwellings and land are generally done on a long-term basis and are less risky than investments in other types of goods, there is a strong case for using returns on long-term assets that are less risky, such as those on long-term government bonds.

23.
The solutions to the remaining questions center around three possible methods: (1) applying a lending rate to both the debt and equity portions of the stock, (2) applying a borrowing rate to both the debt and equity portions of the stock, and (3) applying a lending rate to the equity portion of the stock and a borrowing rate to the debt portion.  In general, the rates at which money is borrowed (on loans) are higher than those at which it is lent (by consumers to financial institutions in the form of saving accounts, bonds, or similar financial instruments).  The opportunity cost principle of using the highest rate points to using a borrowing rate.  Also, it can be argued that when owner-occupants have taken out loans on dwellings, the benefits that are expected to be received must be greater than the expected costs including any interest paid.  In many instances, borrowers have the option to pay off some or all of their loans early and thereby  “earn” the interest rates charged on the loans.  The forgoing arguments point to using the rate actually paid on mortgage loans on at least the debt portion of the stock.  Consequently, if data is available on the amount of the stock financed by debt, the return on the debt portion of the stock should be estimated by the amount of interest actually paid on the debt.

24.
This leaves the question of what rate of return should be applied to the equity portion of the stock if data to support the calculation of method 3 is available or what rate should be applied to the entire stock if this data is not available.  The principle of using the highest rate suggests the use of a borrowing rate.  However, it can be argued that the relatively high rates “earned” by borrowers do not represent true alternatives to owner-occupiers who do not have any debt.  Thus, the theoretical arguments are inconclusive and either borrowing or lending rates are permissible.

25.
Empirically, if a borrowing rate is used to make the estimates referred to in the preceding paragraph, the rate should be on newly issued loans rather than the average rate on all loans outstanding.  Regardless of which rate is selected, the rate should be smoothed by taking a moving average of past rates.  There are several reasons for such smoothing.  In the past, the volatility of interest rate series has been the biggest obstacle to employing the user cost measure.   Smoothing should mitigate this problem.  Moreover, the theoretically relevant rate is an expected rate and many have argued that the best method of estimating an expected rate is by making it a function of past actual rates.

26.
The expected capital gains on dwellings and land should be estimated in a manner similar to that employed for the return to capital.   The expected rate of inflation in land prices is estimated and applied to the average value of the stock during the year.  Both the expected rates of inflation in dwelling and land prices should be estimated as weighted averages of the appropriate past rates.  The rate for dwellings should be based on the same price index that is used to estimate consumption of fixed capital, i.e., the deflator for fixed capital formation in owner-occupied dwellings, or when that is unavailable an index of relevant construction costs.  Theoretically, the rate for land prices should be based on actually selling prices for land.  Such price indexes are not available in many countries.  When that is the case, a measure of general price inflation should be used instead.  The rates of change of the consumer price index and the implicit deflator for GDP are two examples of appropriate measures of price inflation.    

Modified Estimates of the Real Net Operating Surplus
27.
Sample calculations made by representatives of statistical offices of some of the Candidate Countries exhibited many of the problems that have turned up in past attempts to implement user cost measures.   There was extreme year-to-year volatility in the underlying real rates of return.  This, in turn, caused extreme year-to-year volatility in the estimated values of dwelling services.  In some instances, estimated real rates of return were negative.  Real rates of return for different countries differed widely.  Such results can not be theoretically justified and have little worth for practical work.

28.
Many of the past practical studies employing user cost measures have resolved these problems by assuming that the real rate of return is a constant over time.  This was essentially the approach taken by the Task Force.  The members of the Task Force agreed that the best way to resolve the practical problems was to determine a real rate of return for dwellings and associated land that would be used by all countries.  This rate would be used in all estimates made during the next five years.  The rate would then be reviewed to determine if it should be modified.  As noted earlier, estimating the real net operating surplus by applying a real rate of return to the sum of the values of the stocks of dwellings and associated land simplifies the calculations because it becomes unnecessary to make a separate estimate of the capital loss (gain) component of the user cost measure.

29.
The question then is what value of the real rate of return is appropriate?  One gauge of this is found in a recent report by Erwin Diewert.  He stated [2, p. 20], “The Australian Bureau of Statistics assumes that producers face a real interest rate of 4 %.  This is consistent with long run observed economy wide real rates of return for most OECD countries which fall in the 3 to 5 percent range.”  Evidence was presented to the Task Force that suggested that, at least in Western European countries, the appropriate real rate of return for owner-occupied dwellings was lower than that for other durables, perhaps in the 2.5 to 3.0 percent range.  It was the consensus of the Task Force that given the actual situation in the Candidate Countries, real rates of return on dwellings and land should be assumed to be 2.5 percent.

Appendix

The user cost of capital measure provides an estimate of the market rental price based on costs of owners.  It is directly derived from the principle that, in equilibrium, the purchase price of a durable good will equal the discounted present value of its expected net income (or benefits), i.e., the discounted present value of its expected future services less the discounted present value of its expected future operating costs.  To see this, let Ps,t  denote the purchase price of an s year old durable at the beginning of year t; P es+1,t+1  denote its expected purchase price at the beginning of year t+1 when the durable is one year older; C es,t denote the expected value of the services of this s year old durable in year t; O es,t denote the expected operating expenses for this s year old durable in year t;  and r et  denote the expected nominal discount rate (i.e., the rate of return on the best alternative investment) in year t.  Expected variables are measured as of the beginning of year t.  Assume that the entire value of the durable’s services in any year will be received at the end of the year, and that the durable is expected to have a service life of m years.
  From the definition of discounted present value, 
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When the durable is one year older, the services it renders in year t will have been received and the operating expenses of year t already incurred.  Consequently, the expected price of the durable at the beginning of year t+1 is given by 

Dividing both sides of equation (2) by (1+ r et )  and subtracting the result from equation (1) yields
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Multiplying both sides of equation (3) by (1+ r et ) and combining terms, one obtains the standard user cost measure
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Equation (4) expresses the expected value of the durable’s services as the sum of three components: the expected nominal net operating surplus, the expected decline in the price of the durable during the year, and the expected value of operating expenses.  The expected decline in the price of the durable is usually partitioned into two components: consumption of fixed capital (i.e., depreciation) and the expected capital loss on the durable.  The expected capital loss component can be summed with the nominal net operating surplus to yield an expected real net operating surplus.  When this is done, the expected value of the durable’s services is, consequently, expressed as the sum of the expected real net operating surplus, depreciation, and the expected value of operating expenses.
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�  See [8, p.96]


�  See [2, p.22] for further discussion of this.


� This measure of insurance services was introduced in the System of National Accounts 1993 [7, p. 575].


�   For a discussion of these issues see [5]


�  Katz [5, p.47] and [4, p.408] has argued that to make the user cost measure more consistent with the principles used in national economic accounting, one should assume that equal quantities of the durable’s services are received in every fraction of the year.  When this is done, the user cost measure is approximately equal to the expression given in equation (4) divided by the square root of one plus the nominal rate of return, which is the value obtained by assuming that all services are received on the mid-day of the year.  Although Diewert [3, p.60] recently discussed some related questions, there does not appear to have been any further discussion on this point.  Given that the expression in equation (4) has become standard in the literature, there is little choice but to do all practical work with this version of the measure.   
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