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Purchasing Power Parities for Non-market Services:

An Assessment of Alternative Methods

Most economists would agree with the statement that we do not know how to measure output for many services. *  This statement is correct for many reasons, not least because we do not have a clearly defined concept of output for many services.  International comparisons of prices and outputs of many services are even more difficult to measure.  We should be exceptionally modest about any claims we might make for such international comparisons. 

This paper attempts to assess the present state of our knowledge as to the best methods of providing international comparisons of output and prices of three non-market services (NMSs), health services, education, and the collective consumption of government.  The objectives of the paper are to review the major methods that have been used for estimating price parities and comparing volumes of these three services; to suggest some variants of these approaches as well as new approaches; and to discuss the merits and shortcomings of these methods.  Judgments will be offered as to the best methods to use in the next round of the International Comparisons Program.

Past international comparisons of prices and output of the three services—health services, education, and the collective consumption of government—have usually treated each of the three services separately.  This paper also allows for the separate treatment of each service.  The paper emphasizes, however, a general examination of the estimation problems that these services present. 

_______________________________________________________________

* The author would like to thank Paul Armknecht, Alan Heston, Michel Mouyelo-Katoula, George Psacharopoulos, Larry Rosenblum, Serguei Sergueev, Gyorgy Szilagyi and Michael Ward for very useful comments on a preliminary detailed outline of this paper and/or on the preliminary version of the paper presented at the March 2002 World Bank Conference on the International Comparison Program.  The current (May 2002) version of the paper has benefited from these comments.  None of these people is responsible for any errors remaining in this version.  

The estimation methods

The international comparison of prices and output can be approached either from the price side or the output side.  The estimation of price parities of detailed goods and services underlies the computation of more aggregate Purchasing Power Parities (PPPs) which can then be used to deflate nominal GDP (or its components) to provide real output comparisons.  Alternatively, outputs can be measured in real units and compared directly.  The former approach, which is more feasible, has been dominant.  The methodologies for the comparison of the three non-market services that are examined in this paper focus on the price side as well as the output side.

This paper examines nine approaches to the estimation of price parities or outputs.

1. Direct collection of price data for detailed services (referred to below as “direct pricing of outputs”).

2. Direction collection of data on outputs of the non-market service sectors (referred to as “direct output measurement”).

3. Adoption of price parities computed for services in the market sector as the price parities for similar services produced in a non-market sector (the “borrowed price parities” approach). 

Three of the remaining six approaches have been used in several past international comparison studies.  These three are:

4. The approach to indirect price estimation described in Kravis, Heston and Summers (1982) and used for Phase III (1975) of the International Comparisons Project (the “KHS 1982” method).

5. An approach described in OECD (1998) and used for Group I countries (mostly, OECD countries) in the 1996 European Comparison Programme, as well as earlier ECP comparisons (the “ECP Group I” method).

6. An approach described in OECD (1998) and Sergueev (1998) and used for Group II countries (about a dozen eastern and central European countries) in 1993 and several earlier ECP rounds (the “ECP Group II” method).

Three additional approaches are examined.  These approaches have not often been used, and two of them are suggested here for the first time, as far as can be determined.  In all three methods, indirect price comparisons are made by dividing expenditures by output; output, in turn, is estimated from input data.
 These are:

7. Estimation of output ratios, for a non-market sector, in two countries by adjusting the ratio of labor inputs in the sector by a labor productivity ratio taken from outside that sector (the “labor productivity indicator” approach).

8. Estimation of output ratios for a sector by weighting labor inputs with labor compensation weights (the “compensation weights approach”).

9. Estimation of output ratios by using labor inputs and coefficients from wage equations (the “wage equation approach”).

Indirect price comparisons: a focus on productivity adjustments

Several of the indirect price comparison approaches listed above proceed by dividing expenditures by output, and output—because it is not directly observed—is estimated from input data.  Because some countries use inputs more productively than others, equal levels of inputs do not necessarily yield equal levels of outputs.  So indirect price comparisons commonly involve estimates of the relative productivity of two countries, and productivity adjustments are then applied to input ratios.  

An understanding of these methods requires some introductory discussion of productivity measurement.  This discussion will also assist the reader in understanding the differences between the methods that adjust for estimated productivity differences and the methods that do not make such adjustments.

To provide the background for assessing these differing methods, assume

a production function, for a specific service in a particular country, as follows:
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where Q is gross output, K is capital input, L is labor, and M is intermediate purchased inputs.  All of these variables are per capita variables.  Then the marginal product of labor is the partial derivative of output with respect to labor:
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The average product of labor is:

 (3)
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Suppose that there are indicators of the relationship, in the service sector under consideration, between production, i.e., f (K,L,M), and labor, L.  Suppose also that there is no direct estimate of output.   Then we could estimate output by multiplying the labor input by the indicator of the ratio of output to input, as follows:
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The left-hand side variable, Q, represents the data that we are trying to estimate.  The sector to which it applies—collective consumption of government or medical services, for example—will be termed the “target” sector.  The ratio between the brackets on the right-hand side is the “indicator” that we are trying to use in making the estimation.  In what follows, this information comes from another sector, and when it does we will term this the “indicator” sector.  The indicator sector might be, for example, the total market services sector, a specific market service, a group of market services, or the total market sector. 


It follows from the above that for two countries, A and B, it is possible to form the following ratio:
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We may abbreviate the ratio of the two expressions in square brackets to 
[image: image6.wmf].
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 This variable, then, is an indicator of the ratio of labor productivity—output per hour or output per employee—in the two countries in the service sector under consideration. The expression above then becomes:
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Suppose, alternatively, that we have reliable information on all inputs in the indicator sector, capital, labor, and intermediate inputs (K, L, and M, respectively).  This might allow us to develop an indicator of the relationship between output, f (K,L,M) and all inputs, I, i.e., an indicator of multifactor productivity (equivalently, total factor productivity)
.  To estimate the output ratio between two countries, a and b, in a particular service sector, we would then compute the following:
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where MFPa,b is the estimated ratio of multifactor productivity between countries a and b, in the particular service sector.

The task of estimating the two countries’ relative outputs, then, reduces to the tasks of accurately estimating inputs and to finding an estimate of relative productivity.  We will put aside, for this paper, the task of estimating inputs and concentrate on finding indicators of labor productivity or multifactor productivity.  A caution is needed, however: the estimation of inputs for two countries, even labor inputs, is often a difficult task and measures of PPPs can fail because accurate, comparable, input data may not be available. 

Recall that our objective is to estimate PPPs in the service sectors of the two countries.  In the “indirect price comparisons” approach, the statistician must first estimate expenditures in the “target” non-market sector, in the currencies of both countries; next, output is estimated by adjusting input ratios for productivity differences; and finally PPPs are estimated by dividing expenditure ratios by output ratios.  It is in this context that we are interested in finding indicators of labor or multifactor productivity: they are a means to estimating relative outputs.

The nine methods: explanation and assessment

We may now build on this background to examine and assess each of the nine approaches to NMS comparisons listed above.

1. Direct pricing of outputs.

Some analysts have reasonably proposed that, to the greatest extent possible, price parities should be computed using actual prices, directly collected for each service.  These prices should be collected as part of the regular ICP price collection procedures.  It is true that few prices for non-market services are likely to be available, for the obvious reason that they are not marketed.  However, there are exceptions in most countries: drugs, some doctors’ services, hospital services and other medical services are sometimes purchased directly.  Some educational services may also be purchased: prices are often charged for private schools, including some schools operated under religious auspices, and a variety of training programs.  While the effort to collect prices for these services will be hampered by differences in the character and the quality of these services in different countries, the same problem arises in the collection of prices for many marketed services.  The pricing of autos, machinery and appliances in different countries is difficult.  Priced services such as cell phone charges are not obviously subject to less error than education and other medical services.  The bottom line, it is suggested, is to price as many services as possible so as to reduce the residual expenditure as much as possible.  And when prices are collected, the characteristics of the service should be noted—the location where the service is performed, whether the customer goes to the shop, and so on—so that adjustments for differences in these characteristics can be made.

There is surely merit to these suggestions.  To the greatest extent possible, prices for these services should be collected.

It is unlikely, however, that a sufficiently comprehensive or satisfactory set of price parities of education and health services can be collected in this way.  The quality of a tonsillectomy or a visit to a medical specialist, for example, is likely to vary immensely between countries.  One tonsillectomy cannot be said to be the same service as any other tonsillectomy.  Similarly, university educations and medical tests of all types differ between countries.  It would be exceptionally complicated to try to list all characteristics of such services so as to permit subsequent quality adjustments.  Also, observed prices have entirely different meanings in different countries.  In some countries, the consumer may pay the full market price for a drug; in other countries the price may be subsidized by the government or jointly paid for by a medical insurer and the consumer; and in a third category of countries, all of the above pricing procedures may be followed.

2.  Direct output measurement

International output comparisons, it has been suggested, may be made by directly comparing output quantities between countries.  A closely related suggestion is to adjust input ratios for quality differences, where the quality differences are observed in output data.

KHS (1982) provides an interesting brief discussion of the adjustment of input data using output information.  These authors estimate regression equations involving variables such as life expectancy and infant mortality as dependent variables and medical inputs such as hospital beds and doctors per capita as independent variables (KHS, p. 147). They briefly consider, but reject, the use of coefficients from these regressions to adjust input data.  Similarly, Szilagyi (2002) and Sergueev (1998) offer interesting ideas on the use of outcome or output data.

A series of studies by U.S. economists associated with the National Bureau of Economic Research supports the idea that output or outcome information can be used to adjust price indexes.  For example, Cutler, McClellan, Newhouse and Remler (2001) examined improvements in heart attack treatments and found that the probability of survival and the quality of life following a heart attack both have improved in the U.S.  Berndt, Busch and Frank (2001) aim at “constructing CPI- and PPI-like medical price indexes that deal with prices of treatment episodes rather than prices of discrete inputs, that are based on transaction rather than list prices, that take quality changes and expected outcomes into account, and that employ more current expenditure weights in the aggregation computations” (p. 496).  Results from studies of this type have been incorporated by the U.S. Bureau of Labor Statistics in medical price indexes.

The U.S. Bureau of Labor Statistics also published, for many years, data on trends in output and productivity of government services (Dean 1996).  Output was computed using data on service units delivered and on inputs into government services.  Sweden’s Ministry of Finance sponsored similar studies for a number of years (Murray 1992).

The methods of the enquiries by Cutler, Berndt and their colleagues are not appropriate for use by the ICP.  These methods are extremely econometrician-intensive and require especially rich data sets. And international comparisons of counts of government services would have to make an unrealistic assumption of constant quality, across countries, of these services. These efforts, nonetheless, have promise for future research in international comparisons.

3.  Borrowed price parities

This method is to adopt price parities computed for specific services in the market sector as the price parities for similar services in a non-market sector.  These borrowed price parities are sometimes referred to as “proxy price parities” or “reference price parities”.  It can be argued, for example, that price parities for specific market sector services should be good predictors of parities for similar non-marketed services.  Further, use of private sector price parities avoids the need to make a hazardous assumption that must be made when using the productivity adjustment method, namely, that productivity in a private “indicator sector” is a good predictor of productivity in the “target” non-market sector.  Finally, this approach is inexpensive: private price parities already estimated for international comparisons of private sector output can be used, without further cost, for non-marketed output.

Similarly, prices of marketed goods can be borrowed in order to estimate price parities for goods used as intermediate inputs in NMS.   For example, if PPPs for government services are being estimated by developing estimates of price parities for the inputs to these services (see methods 5 and 6 below) then price parities for commodity groups used by government can be borrowed from parities for similar marketed goods.  In fact, this procedure has sometimes been followed in past ICP exercises.

There are also disadvantages of a strategy that rests on borrowed price parities:

· Many outputs in the non-market sector may have no close counterpart in the market sector.

· The selection of a specific market sector output as similar to a specific non-market sector output will be somewhat subjective or arbitrary.

· There may be difficult-to-measure quality differences between marketed and non-marketed outputs.

· Even if a market service were identical to a non-market service, there is reason to believe that production of services by government and non-profit organizations may be less efficient, and hence more costly, than private production; shadow prices may be higher in the government sector. (This possibility is examined further below.)  And these cost differences are likely to be greater in some countries than in others.  Hence the use of borrowed price parities may be faulty.  In essence, the use of borrowed price parities makes an implicit, rather than an explicit, assumption about productivity between private and government sectors, and so it makes as many assumptions as the productivity adjustment approach does.

· This approach requires data on detailed expenditures in the target NMS.  The price parities may be costless, but the computation of the expenditure data to which these parities will be applied may be costly.

Nonetheless, the attractions of using borrowed price parities should not be ignored.  It is suggested, below, that it should be used if other approaches prove too costly or unfeasible because of data unavailability.

4.  Indirect price estimation used in Kravis, Heston and Summers (1982)

The KHS (1982) study, which is a comprehensive and exceptionally useful study of all aspects of international comparisons, explains the methods used for Phase III (1975) of the International Comparisons Project.  KHS describe the methods they actually implement to compute indirect price parities as well as methods that they considered, but rejected.  For medical services, they discuss six methods that could conceivably be used and they explain why they selected their final method.  For all three services, they estimate output ratios from input data.  For most of the detailed services,
 they estimate output by adjusting input ratios for estimates of differences in productivity (or differences in quality).  In the case of physicians’ services, for example, they apply the method of equation (7), above, where Qa is output of physicians’ services, Ia is inputs, as measured by the number of physicians and associated capital, and MFPa is the productivity of capital and labor inputs.  (KHS do not use the term MFP; they refer instead to a “productivity correction”.)  In all comparisons, they use data for the USA as the base of their indexes.  For a number of low-income countries, including India and Kenya, the MFP is estimated at 0.42, with the USA indexed at 1.0.  The productivity correction is 0.65 or higher for other low- and middle-income countries.  The productivity correction was estimated by using data on (1) directly measured prices for some medical services (2) indirectly measured prices, computed without a productivity correction, and (3) data on real per capita GDP.  The productivity correction was obtained by regressing the ratio of direct to indirect prices on the log of per capita GDP.   The same productivity corrections, for example, 0.42 for very low-income countries, are applied for estimating output ratios for other medical services.  The accuracy of these regression results depends on the absence of any systematic quality differences among the directly priced medical services.

These productivity corrections may be too “mild”.  It is tempting to guess that in 1975 the productivity of medical inputs in very low-income countries might have been lower than 42 per cent of the U.S. level.  KHS conclude that real per capita GDP in both Kenya and India, for example, was 6.6 per cent of the U.S. level.  Assuming similar employment/population ratios in the three countries, this 42 percent estimate implies that medical services inputs in Kenya and India were roughly 6 times as productive as the inputs in the balance of the economy, relative to the U.S. productivity levels.  KHS are careful not to claim that these results are above reproach; nonetheless, it would seem reasonable to ask for evidence confirming the dramatically smaller differences in productivity between low- and high-income countries for non-market services, relative to market output.

4. The “ECP Group I” method. 
This is the method used by the OECD and Eurostat for NMS for Group I countries in the 1996 European Comparisons Programme.  A very useful paper, OECD (1998), describes the methods used to prepare PPPs for NMS.  Group I countries consisted of almost all OECD member countries plus 4 other countries, a total of 32 countries.  The method is described, and a shortcoming of the method is noted, as follows:

The input-price approach was used for non-market services in Group I.  This requires expenditure to be broken down by cost components: compensation of employees, intermediate consumption and consumption of fixed capital.  Proxy PPPs are used for intermediate consumption and consumption of fixed capital.  (The proxy PPPs are based on related products priced for household consumption or capital formation.)  For compensation of employees, PPPs are based on data collected on the compensation of employees for sets of selected occupations—18 for collective consumption, 11 for education, and 12 for health.

The PPPs [for compensation of employees] are calculated in the same manner as the PPPs for any product group for which prices are collected.  For each pair of countries, the prices (compensation of employees) for each product (a selected occupation) in the product group (collective consumption or education or health) are ratioed.  A geometric average is then taken of these ratios or price relatives to obtain a set of intransitive bilateral PPPs for the product group.  Product group PPPs are made transitive and multilateral using the . . . EKS procedure.

The problem with using the input-price approach is that the PPPs for non-market services do not take into account differences in labour productivity between countries.  Hence, the PPPs (and the volume indices) for GDP do not take into account these productivity differences either.

This ECP Group I method presents several important advantages.  In some respects, it corresponds neatly with the productivity adjustment perspective described above: the cost data are comprehensive and fit neatly with the use of the K, L and M variables discussed earlier.  The PPPs estimated for each of the three cost components are designed to convert the three inputs to internationally comparable volume terms.  If output data cannot be directly observed then at least this method attempts to value comprehensive input data in common units.

There are several shortcomings of this approach, however.  The most important is the absence of a productivity adjustment, a shortcoming recognized quite frankly in the OECD document.  There is no reason to assume that the inputs are equally productive in all countries.  There is every reason to attempt to make a productivity adjustment.  While KHS (1982) make a productivity adjustment that seems improbably “mild”, the OECD method makes no productivity adjustment at all.  Another serious shortcoming is the use of consumption of fixed capital, rather than capital services, as the estimate of the cost of capital inputs.

Sergueev (1998) has discussed the absence of a productivity adjustment in the ECP Group I method and presented NMS data, resulting from the ECP Group I exercise, that strongly hint of the improbability of some of the ECP results.  The table below shows data, presented in Sergueev’s study, developed from the European Union 1995 comparisons, for which the ECP Group I method was used.  We have selected some of those country results that seem improbable.  Portugal’s per capita volume index for GDP was 33 per cent below the average for the EU 15, but its indexes for education and general government were 50 percent and 20 percent above the EU average.  Switzerland ranked second and Germany ranked seventh among 19 European countries in GDP per capita, but in per capita volume indexes for education and general government, their ranks ranged around 13th and 17th.  These surprising results might have been produced by a variety of statistical
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	      107.7
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      131.9

        50.3

        42.4

        36.7 
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         178.6

           78.5

           74.1

         150.3

           95.6
	         84.1

         84.6

         77.2

       109.5

       119.6

         58.8


Source: S. Sergueev (1998). “Comparison of Non-market Services at Cross Roads”,

Statistical Commission and Economic Commission for Europe, Conference of European Statisticians, page 4.

problems, but the absence of a productivity adjustment for inputs into NMS is probably among these problems.


6.  The “ECP Group II” method

This is the method used for Group II countries in 1993 and several earlier rounds of the European Comparison Programme. The method is described in OECD (1998) and Sergueev (1998).  Group II included (in the 1996 round) 14 Central and Eastern European countries, Austria, Russia and Ukraine among them.  The statistical work on this Group was organized by the Austrian Central Statistical Office (OeSTAT).  This method will be referred to as “ECP Group II”, even though the method was discontinued in 1996, in favor of the ECP Group I method.

This method was similar (perhaps identical) to the ECP Group I method, with a very important exception: a labor productivity adjustment was made to one component of the cost data, compensation of employees.
  Sergueev relates that this productivity adjustment was made as follows: (a) the average Fisher PPPs were calculated for the market portions of GDP, excluding agriculture; (b) national labor productivity data were computed for the same portion of GDP, with labor productivity measured as value added per employee; and (c) the national productivity levels were converted to a common currency by use of PPPs.
 Hence, the “indicator sector” for the productivity adjust was the whole market sector of GDP, excluding agriculture.

As an alternative, we suggest that it would have been possible to use a less aggregative indicator sector, such as the services portion of market GDP.  It would have been possible, too, to use still smaller selected components of GDP, each one selected as the appropriate “indicator sector” for a specific non-market service sector.  In fact this approach to the selection of indicator sectors would meet an objection sometimes raised to the productivity adjustment method.  The objection is that productivity differences between developed and developing countries are smaller for non-market services than for the whole of market GDP.  The use of specific market service sectors as the “indicator sectors” would allow for the possibility of smaller productivity adjustments.

The “ECP Group II” method represents a significant advance over the ECP Group I method.  All of the features of ECP Group I are valuable, with the exception of the absence of a productivity adjustment (and other less significant problems noted earlier).  The addition of the productivity adjustment results in a valuable amendment to the ECP Group I method.  Sergueev cites the impact that this adjustment makes.  For Group I countries the addition of this productivity adjustment results in a reduction of the volume index of GDP per capita, relative to the USA, of 5 to 8 percentage points.  Among Group II countries, if the productivity adjustment had been made in 1996, it would have reduced the per capita volume indexes for collective consumption of government, relative to Austria, by about 50 per cent or more.  For example, for Russia, the per capita volume index would have been reduced from 90 per cent of the Austrian level to about 43 per cent.

This method, despite its merits, leaves something to be desired.  (1) The adjustment of all elements of cost—employee compensation, intermediate inputs, and capital—using a multifactor productivity approach, would have been superior to a labor productivity adjustment of compensation alone.  (2) Input cost data can never serve as a perfectly satisfactory substitute for output data.  (3) 

The data underlying these calculations are apparently deficient in some cases.  Commentators have mentioned lack of comparable employment data and data on expenditure cost components that are unsatisfactory.  None of these three problems, however, can be readily solved.  For example, data on the services of capital are seldom fully satisfactory, as noted earlier, and country methods for compiling capital data vary widely.  Hence, in the near future we may not be able to improve on this method.

The difference between the ECP Group I and ECP Group II methods is significant and deserves emphasis.  The Group I method can be interpreted as an adaptation of equation (7) above, namely:

(8)         
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That is, input ratios are accepted as output ratios, without any adjustment at all for productivity.  The Group II method involves an adjustment for productivity differences to one major element of input costs, compensation of employees, prior to the aggregation of input costs.  The productivity adjustment used under the Group II method, for each non-market service, was labor productivity in the market portion of GDP.  Admittedly, this is a crude adjustment: the acceptance of market sector GDP labor productivity as an indicator of labor productivity in the non-market services is undoubtedly rough.  But the Group I method implicitly makes an alternative, and wholly unrealistic assumption, namely that the productivity of the inputs into non-market services is exactly equal in all countries.  That is, for each type of labor input into education, the productivity of the input in Germany, the USA and Switzerland is identical and it is exactly equal to the productivity of the same input in education in Portugal, Poland and Mexico (see OECD (1998), Table I).  It is difficult to provide a plausible rationale for this assumption.

The conclusion of the discussion of the last three alternatives—methods 4, 5 and 6—used in past ICP or ECP exercises, is simple: The ECP Group II method is the best of the three, despite several important deficiencies.  Some of the deficiencies are unavoidable, given the data presently available: as long as the indirect price comparisons approach is utilized, we cannot avoid these deficiencies.

In what follows, three additional methods of indirect price comparisons are discussed.  None of these three methods have been widely used.  And two of these methods—methods 8 and 9—have not been previously considered, as far as we know.  Following discussion of the three methods, it is concluded that only one of them merits further examination and possible use in the ICP.

7.  The “labor productivity indicator” approach

Output ratios can be estimated using data on labor inputs and a simple labor productivity adjustment.  The productivity adjustment, in this method, is taken from one of the non-market sectors, perhaps the market portion of GDP or perhaps total market services.  This method amounts to the adoption of equation (6) above.

(9)
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The ratio of labor inputs is taken from a specific non-market services sector (the “target sector”), such as education, and the labor productivity adjustment is based on value-added or gross output data from a sector outside the particular non-market services sector (the “indicator sector”).  The rationale for the use of gross output data would be as follows.  If, for example, the indicator sector is market services, then the ratio of gross output to employment in these services might be expected to indicate the ratio of gross output in the target non-market service sector to employment in that sector.  Under this approach, the indirect price comparisons are made by dividing the estimated output ratios into ratios of expenditures on a specific non-market service.

This approach is hardly new.  The KHS 1982 method and the ECP Group II method employ similar labor productivity adjustments, but in a more sophisticated and defensible fashion. This approach is discussed because it is simple and easy to implement and also because the discussion enables us to contrast it with other, better approaches.

The key disadvantage of this approach is that it makes very little use of data from the target sector, the non-market sector for which an estimate of output ratios is desired.  Only the employment data come from the target sector.  Use of this method implies the assumption that labor productivity in the target sector is the same as in the indicator sector.  While this is not a totally implausible assumption, it is certainly crude. 

Arguments can be made (as noted above) that labor productivity levels among countries differ less for non-market services than they do either for market services or for the total market economy.  KHS 1982 support this argument.  If that is the case, this approach will result in an under-estimate of output in low-income countries and an over-estimate of PPPs in low-income countries relative to high-income countries.  On the other hand, an argument can be made for the opposite proposition, namely, that labor productivity levels differ as much or more for non-market services than they do for the balance of the economy.  These opposing views will be discussed further below.

This method should be considered only if lack of information leaves us with no better alternative.  Even if there is no better alternative, it is arguable whether it is better to estimate non-market services output in this way or to confine the international comparisons exercise for some countries to the market sector.  Suppose that the indicator sector is market GDP.  In that case there will be no difference, in fact, between this method and the multiplication of market sector GDP for a given country by the ratio of labor inputs in the total economy to labor inputs in the market sector.  Only if the indicator sector is not market GDP, and if labor productivity in this indicator sector is closer to labor productivity in non-market services, will this method will yield a different and better result.

8. The “compensation weights” approach.

In this method, output ratios are estimated by weighting labor inputs with labor compensation weights.  These output ratios would then be divided into expenditure ratios to estimate PPPs.  To my knowledge, this method has not been previously considered for PPP work.  

Under certain assumptions,
 the contribution of a particular input to output is equal to the product of the number of units of the input and its marginal product and also to the product of the number of units of the input and its price.  In particular, the compensation of a particular type of labor—for example, a specific occupation working in a specific industry—multiplied by the number of employees will indicate the contribution of that type of labor to output.  Hence, ratios of compensation levels between two countries, for specific types of labor, should reflect the contributions to output of the labor inputs in the two countries.  The compensation levels, however, should be converted to a common currency using an appropriate PPP, prior to the use of the compensation data in developing weights.  (Because high-quality compensation data are likely to be found only rarely, the discussion below sometimes will refer to earnings or wage data.)

A simple, summary version of this method can be stated in a form analogous to equation (6) above:
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 term in equation (6), is prepared by using weights related to occupational earnings in the two countries.  The 
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 term is a weighted average of wage rates or other compensation data.

This method could be implemented as follows.  For a given country, Country A, a weighted average of wage rates would be prepared.  Let Soa be the share of one occupation, occupation o, in employment in a particular non-market sector in country A.  Let the real wage for that occupation be 
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, where Pa is the Country A price level. Then a weighted average of real wages, reflecting the contributions of the different occupations to sector output, is equal to (Soa 
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 can be computed by dividing this weighted average for Country A by a similar weighted average for Country B.  Using this adjustment factor to adjust labor inputs, we can form an estimate of the output ratio as follows:
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Note that Pa and Pb are the price levels in the two countries; we will define them as the price levels for market GDP.  Then the ratio Pa / Pb  is the PPP for market GDP.  And division of the two wage rates by the two price terms converts the wage for an occupation in Country A into the purchasing-power equivalent of the same occupational wage in Country B.  These real occupational wage rates may then be aggregated, using the occupational share weights, Soi, into the desired weighted average wage term, Wa, b. 
    (This aggregation should be performed using a technique, such as EKS, that preserves transitivity, rather than by the linear aggregation shown for the sake of simplicity in the formula above.)

The “compensation weights approach” has some advantages and disadvantages.

The advantages may be discussed first.

1.  The occupational data used in this approach will reflect the occupations actually employed in the service sector under study.  The employment share weights, Soa, , will reflect these actual occupational data—provided, of course, that this employment information is in fact available for the country under study.  This is an advantage compared with the use of the labor productivity adjustment coming from data for the aggregate market sectors; those data do not come from the target sector, the non-market sector for which the estimate is being made, and so output and employment data will be incorrect for that target sector.

2.  The wage information for each country will appropriately reflect other factors

that contribute to labor productivity in the country concerned.  The productivity of a particular type of labor—say the productivity of physicians in Country A—will be affected, positively or negatively, by the multifactor productivity in the industries in which they work.  Similarly, their productivity will reflect the factor intensities in their industries—for example, physicians will be more productive if the capital: labor ratio and related ratios in their activities are high.  If, for example, physicians in Country A have more medical equipment, hospital beds, medical technicians, and drugs to work with, per physician, than in Country B, we would expect their output per physician to be higher than in Country B.  An expectation of relatively high labor productivity in Country A leads us to expect relatively high earnings of physicians in Country A, though obviously other factors could intervene and disappoint this expectation.  The use of relative wage rates for specific occupations therefore may reflect multifactor productivity and factor intensities in an appropriate direction, for measurement of the productivity adjustment ratios.

The disadvantages of this approach must also be noted.

1.  The ECP Group II approach explicitly measures the costs of non-labor inputs.  The ECP Group II approach estimates the levels of capital costs and intermediate inputs costs, and adjusts these for price parities.  This direct approach to assessment of the levels of these other inputs is superior to the use of earnings as the only input cost, even if it is our expectation that relative earnings will reflect relative factor intensities.

2.  This approach rests, one might assert, on the assumption that average real wages equal the marginal product of labor in all countries.  There is no reason to expect that that this assumption will be met.  The agencies that deliver services are under no constraint to maximize profits or minimize losses, and we should not assume that they employ inputs according to a profit-maximization requirement, equating wages and marginal product.  However, the argument for the compensation weights method does not assume, strictly speaking, that wages must equal marginal products in all countries: it assumes only that the proportionate deviations of wages from marginal product be similar in all countries.  And arguably, this assumption might be met, in a crude fashion.

This is an appropriate point to examine further the question of the relative productivity in market output and non-market services.  We may speculate on why some portions of the economy are in the non-market sector and other portions in the market sector.  One reason may be that the private sector cannot profitably provide the level and quality of services desired by voter-consumers.  So the public sector provides a quantity of services larger than would result from market forces.  This suggests that productivity in these sectors may be low.  It does not, however, suggest the direction of bias in PPPs that might result from the use of the compensation weights approach.  If the marginal product of public-sector employees generally is below their earnings, but is proportionately lower in all countries, there would be no bias.  Further, there may be no systematic differences between low- and high-income countries in this regard.  Countries of any income level may decide that they should provide differing amounts of non-market services or that they wish to price them differently in relation to shadow costs.

As noted earlier, KHS support the idea that labor productivity levels among countries differ less for non-market services than they do for the total market economy.  This idea rests in part on the idea that technology has advanced more in goods production and relatively little in some services activities.  However, it would seem difficult to establish this idea empirically; certainly, in some non-market services productivity has advanced rapidly in high-income countries.   Further, the above discussion of countries’ differing preferences for the provision of non-market services implies that technology is not the only factor that influences the gap in non-market service productivity between low and high-income countries.

 9.  The “wage equation” approach

This method is closely related to the previous method.  This approach, too, makes use of labor input ratios and compensation information.  The only difference is that the Wo data discussed above are estimated using Mincer-type wage equations, rather than computed using information from the national accounts or earnings surveys.  This “wage equation” method is discussed because of its intrinsic interest, but is ultimately rejected.  

Mincer-type wage equations
 yield regression coefficients that estimate, by country, the effects of education on earnings.
  In some studies, these education coefficients are considered also to be estimates of the effects of schooling on output.
  These coefficients might be used to provide adjustments, varying by level of education, to labor inputs in each country to provide estimates of output of persons with specific levels of education.  For example, a productivity adjustment for doctors in a specific country might be developed using the coefficient for 13+ years of education, or better, the coefficient for physicians’ education.  This productivity adjustment would be applied to numbers of doctors to estimate, for this country, the impact of physician inputs on medical services output. 

Several alternative formulations are available for determining the effect of education on earnings and ultimately for imputing the effect of education on output.  Perhaps the most appropriate approach is the following Mincerian equation:

(12)
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where W is annual earnings, in national currency units; the D variables are dummies for completion of primary, secondary and university education; and X is the number of years of experience in the labor force.  For example, the coefficient 
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would provide the estimate of the impact of university education on earnings and hence on output.  For PPP purposes, it would be necessary to use the level of earnings associated with university education. The level of earnings, still in national currency units, would be computed by solving for the exponential:
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where the X terms are taken at the mean values for people with university education.  

The 
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 values, or more generally the Wj values, would be computed for each type of labor in each country.  For each type of labor, price parities for pairs of countries would be computed by comparing the Wj values between the countries.  These parities would then be made internationally comparable.  This might best be done by dividing the price parities by the PPP for market-sector GDP.  Finally, these “real” Wj values would be used to develop weights for each type of labor input.  For example, for health services a set of these weights would be applied to labor inputs of every type, to develop a value for weighted total labor input in health services in a particular country.

If this methodology were used, output data for each type of service would be developed using the weighted total labor input data, described above.  Indexes of total labor input per capita, using a base country as 100, would be accepted as indexes of output per capita (or a per capita volume index (PCVI)).  

The wage weights that are desired should reflect the impact of education on output; hence, we would be interested in the coefficient of the schooling variable, as in the Mincer equation above.  We would not desire data on the private or social rate of return to schooling.  Rates of return are appropriate for other purposes, including setting investment priorities, but they are not ideal for measuring the productivity of labor inputs for ICP purposes.

There are some advantages and several important deficiencies of this approach.  

Because this approach is similar to the “compensation weights” approach in some essential respects, it shares some of the advantages of that approach.  This approach makes use of econometric methods to provide the earnings data, for use as the Wo variables discussed above.  In addition, the many studies of the relationship between education and earnings show that these variables are closely related and that the close relationship has been found in many countries.  These results at least obliquely support the argument that earnings information, related to educational qualifications, might be a reasonable approach to relating labor inputs to outputs.  Finally, use of this econometric approach might, in principle, diminish the unwanted influence on the compensation data of randomly-induced outliers in survey data.

On the other hand, this approach shares some of the deficiencies of the “compensation weights” approach.  In particular, this approach also rests on the assumption of equality or proportionality between average and marginal products, of various occupations, in all countries.

In addition, the wage equation approach suffers from deficiencies that do not or may not affect the compensation weights approach.  First, most of the data available through the many wage equation studies are at a highly aggregate level.  Very few studies have produced coefficients for specific occupations.  In many cases, coefficients are available only for primary, secondary and university graduates.  So it would be necessary to use the same coefficients (for example, the coefficient for people with a university education) for specific labor inputs in all types of non-market services, i.e., for health services, education, and government services.

Second, to some degree the wage equations do not provide the PPP estimator with new information.  In a sense, they are simply returning to the researcher the compensation information that he or she has put into the regression equation as the independent variable.

Finally, the wage equations produced by many studies undertaken in many countries have not been handled in a uniform way.  The wage equations themselves have not been specified in a uniform way.  Also, the coefficient estimates are likely to be influenced by variations between countries in the ways that labor market data have been generated.  It is possible that country differences in the coefficients on schooling mainly would reflect this lack of uniformity in specifications and underlying data sources.

On balance, there is little reason to explore further the wage equation approach, despite its attractive theoretical and econometric features.

Assessment of the alternative methods

This paper has described and commented on nine approaches to the estimation of non-market services.  The relative merits of these approaches may now be assessed.  In addition, it is time to address this question: are the difficulties of measuring output and PPPs for non-market services so great that these services should be omitted from the next round of the ICP?

The nine approaches are:

1.  Direct collection of price data for detailed services: “direct pricing of outputs”.

2.  Direction collection of data on outputs of the non-market service sectors: “direct output measurement”.

3. Adoption of price parities for market services as the price parities for non-market sector services: the “borrowed price parities approach”. 

4. The approach to indirect price estimation described in Kravis, Heston and Summers (1982): the “KHS 1982” method.

5. An approach described in OECD (1998) and used for Group I countries in the 1996 European Comparison Programme: the “ECP Group I” method.

6. An approach described in OECD (1998) and Sergueev (1998) and used for Group II countries in 1993 and several earlier ECP rounds: the “ECP Group II” method.

7. Estimation of output ratios by adjusting the ratio of labor inputs in a sector by a labor productivity ratio taken from outside that sector: the “labor productivity indicator” approach.

8. Estimation of output ratios by weighting labor inputs with labor compensation weights: the “compensation weights approach”.

9. Estimation of output ratios by using labor inputs and coefficients from wage 

equations: the “wage equation approach”.
The first—and most obvious—recommendation is to make the maximum possible use of the first method, the direct pricing of outputs.  This means the adoption for NMS of the dominant method used for the rest of the economy.  As indicated above, though, it seems likely that only a small portion of the NMS can be priced in this fashion.

The three remaining approaches that should be used, to supplement the first method, are the borrowed price parities approach, the ECP Group II approach, and the compensation weights approach (the approaches numbered 3, 6, and 8 above).  The choice among these three approaches should depend on the availability of resources to actually perform the calculations and data availability, in specific countries and regions.  All of the other approaches should be avoided.

The great strength of the borrowed price parities approach (also called the use of “reference PPPs”) is that it requires few additional resources.  Price parities that are computed for the market sector are simply adopted for the NMS.

It is expected that these two approaches—direct pricing of outputs and borrowed price parities—will usually not provide adequate coverage of NMS.  In that case, and if adequate data are available, the best alternative appears to be the ECP Group II approach and the second best alternative the compensation weights approach.  The compensation weights approach may be considered when the ECP Group II approach is not possible because of the absence of data of high quality.

The advantages of the ECP Group II approach (number 6 above) are weighty.  It uses input cost data from the target sector, the sector for which the output estimate is being made.  So inputs enter the estimation process in the proportions in which they are actually being used.  It attempts to put these data into common units by using price parities for the inputs.  The productivity adjustment is designed to reflect the relation between inputs and outputs in some other sector of the economy.  However, the ECP Group II approach requires accurate detailed data for expenditures on inputs.  And unfortunately the productivity adjustment does not reflect conditions in the sector under consideration.

The advantages of the compensation weights approach are also considerable.  It uses labor input data from the target sector and it provides an estimate of labor productivity using data from within the target sector, unlike the ECP Group II approach.  On the other hand, this approach makes a strong and finally somewhat improbable assumption about the relationship between compensation, the marginal product of labor, and average labor productivity.  It also makes no use, unfortunately, of input cost information other than labor costs.  However, its data requirements may often be less severe than the ECP Group II approach.  It can be used in the absence of good data on non-labor costs in the target sector, provided that adequate detailed compensation data, by type of labor input, are available.  Both the ECP Group II and the compensation weights methods require good employment data.

It is theoretically possible to combine the advantages of the ECP Group II approach and the compensation weights approach.  The ECP Group II approach could be followed, but instead of using labor productivity ratios from an indicator sector, labor productivity ratios could be estimated using compensation weights. That is, it would be assumed that for each NMS sector Wab is a good estimator of LPab.  This combined approach, however, would be a considerable burden on the staff that would undertake all of these estimates and it assumes high quality data of several different types.  It is unlikely that high-quality data of all of these types will be available for many countries.

Data availability problems in fact may be so great, in many countries, that neither the ECP Group II method nor the compensation weights approach will prove feasible.  The ICP staff could make good use of a study of several non-OECD countries to shed light on data availability.

There is little reason to use the ECP Group I method.  It makes the unrealistic assumption that each input is equally productivity in all countries.  If PPPs are to be estimated from input price data, it is important to make at least a rough estimate of the appropriate productivity adjustment, as Sergueev’s data strongly indicate.  Further, for most countries that have data available to undertake the Group I method, data probably also are available for undertaking some kind of reasonable productivity adjustment.  

The “labor productivity indicator” approach is also weak.  It may yield results no better, or conceivably slightly better, than the multiplication of market GDP by the ratio of total labor inputs to labor inputs in the market sector.  This approach is useful only if there is strong reason to believe that labor productivity in the chosen indicator sector is close to labor productivity in non-market services.  

Finally, the “wage equation” approach is interesting, and the wage equation results examined by Psacharopoulos and his colleagues may serve to provide some weak support for the “compensation weights” approach.  In practice, however, its deficiencies are so serious that it merits no further consideration. 

The final question to be faced is whether it is worthwhile, in light of the problems discussed above, to cover the non-market sectors of most countries in the next ICP round.  The Ryten report (United Nations Statistical Commission, 1998) recommended that, for the near future and for most countries, the ICP should be confined to market sectors.  This recommendation is understandable in light of the difficulty of developing output and PPP data for the non-market sectors, and in light of the uncertainty that must surround the accuracy of the results.  

The foregoing analysis suggests, however, a slightly different conclusion.  Several of the above methods promise results for the non-market sectors that reasonably can be expected to improve on comparisons that simply omit the non-market sectors.  The ECP Group II method and the compensation weights method, in particular, use data that derive from the non-market sectors themselves—input and expenditures data—and a productivity adjustment that is likely to be at least in the right direction.  The use of these data should provide estimates for output and PPPs that roughly reflect reality.  It would be better to make use of these data than simply to overlook them.  Finally, the expenditure of ICP staff time in collecting the needed information may not be excessive, given the reliance of these approaches on secondary information that may already be available.  

A major caution is nonetheless in order.  The accuracy of all of the recommended methods (numbers 1, 3, 6 and 8) depends obviously on the accuracy of the available data.  When the data sets required by these methods are considered of doubtful reliability, then it may be preferable to omit consideration of the non-market sectors.  The ECP Group II method, for example, requires detailed data on expenditures on inputs, in national currency units; labor input information; and information on prices of inputs, including compensation data.  These data sets might well be unreliable: people who have worked with European data of these types have concluded that they are sometimes unreliable. 

The most reasonable conclusion to reach concerning the advisability of PPP estimation for non-market sectors appears to be this: the use of one of the recommended methods will lead to improved overall results, but only for countries blessed with reasonably accurate relevant data.  A judgment on this matter must be made from country to country, or on the basis of studies of groups of countries believed to have data of similar accuracy. 
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�  The method used for most non-market services in KHS (1982) also computes indirect price ratios in this fashion.


�  For discussions of the measurement of multifactor productivity, see Hulten, Dean and Harper (2001), OECD, Productivity Manual (2001), and United States, Bureau of Labor Statistics (1983).


�  Output of physicians’ services, hospitals, services of dentists and nurses, and services of first- and second-level teachers.  See KHS (1982), pp. 140-162.


�  On the need to use the capital services concept, in estimation of inputs into production, see OECD, Productivity Manual (2001) and OECD, Measuring Capital (2001).  Another problem is the assumption that gross output of NMS is an appropriate measure of final demand.  It would be difficult to fix the former problem and very difficult to fix the latter.  


�  Discussion of this table at the World Bank’s ICP conference in March 2002 included the follow-


ing comment: it is faulty to reach conclusions based on an ad hoc analysis of specific results.   Instead, we should develop an approach to prices for NMS based on an overall theory of the ICP and such a theory is lacking at present.  This theory should include a decision as to whether the ICP should have a consumer theory or a producer theory perspective.  The present author also believes that an underlying theory of the ICP is badly needed.





�  OECD (1998) appears to indicate that the Group II method was identical to the Group I method, with the exception of the productivity adjustment.  However, Sergueev (1998) states that, for the Group II calculations, the input price data approach used for Group I was used mainly for cross-checking of results.  Sergueev states that the main Group II method was the input quantity approach with productivity adjustments.





� Sergueev calls this the General Relative Productivity Level adjustment.  He also discusses a Special Relative Productivity Level adjustment that was made for education services in Group II countries.  The productivity of teachers was estimated using student: teacher ratios.


�  One additional, relatively minor, deficiency of this approach should be noted.  The goal of the ICP survey is to estimate, for each country, the final expenditures on non-market services, where “final expenditures” is understood in the national accounting sense.  The data available for estimating the labor productivity ratio, however, probably will be for gross output or value added.  It may not be possible to convert the estimates of output ratios in non-market services to estimates of ratios of final expenditures.  This problem, however, is likely to be small in relation to other estimation problems.  For most non-market services, the distinction between gross output and final expenditures is likely to be small and difficult to detect.  And in any case, some other methods currently in use for estimation of output and PPPs for non-market services suffer from this very difficulty.


�  A linear and homogeneous production function and competitive input and output markets.


�  Under very restrictive assumptions about the production function, the marginal products and the average products of labor will be equal.  In that case, the � EMBED Equation.3  ��� term is an estimate of the ratio of average labor productivities in the two countries.


�  I am grateful to Larry Rosenblum for bringing some of these ideas to my attention.


�  See Mincer (1974) and Becker (1975)


� See Psacharopoulos (1985) and (1994) 	


� See Bureau of Labor Statistics (1993)


� Several studies by Psacharopoulos and his colleagues provide estimates of rates of return to education for a large number of countries.  These studies were not conducted for the purposes under discussion here.  If this approach were to be applied in the ICP, either additional studies would be required or it would be necessary to adjust the Psacharopoulos data to yield estimates of the earnings coefficients rather than rates of return.  
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