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Summary: In 1992, Statistics Netherlands published the first results of a major revision of
national accounts statistics. Part of this revision was the introduction of an alternative method to
estimate the volume change of government output. This paper briefly describes this alternative
method and the results of the revision with respect to the volume change of government services.
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1. Introduction

In 1992 Statistics Netherlands published the first results of a major revision of the national accounts (CBS,
1992). Part of the revision was the implementation of an alternative estimate of the production volume
change of government services. In Kazemier (1991) three alternative methods are described: the output
indicator method, the structural determinants method and the deflator method.

In the output indicator method the government output volume is estimated from production indicators like
the number of fires extinguished, number of crimes resolved and the number of people on social benefits.
The structural determinants method is an econometric method in which a Cobb-Douglas production
function is estimated. It is assumed that the variables that affect the parameters of the Cobb-Douglas
production function are sector independent and that differences in labour productivity between sectors can
be explained by differences in the mix of those variables. The deflator method is described in the next
section. It turned out that all three methods yielded almost the same results. The last method was adopted
and a slightly modified deflator method was implemented.

When implementing this method, some practical problems became evident. Firstly, in compiling estimates
of the production volume change of government services, one can not dispose of all data required.

Another complication arises, when government is split up into more than one service category. In that case,
separate estimates for all categories distinguished not necessarily sum up to the estimates arrived at without
disaggregation. The differences can be significant. Further, the volume growth of social charges no longer
need to be equal to the volume growth of salaries and wages. This seems a contradiction with the ‘rules’ of
the deflator method, but that is not the case. These topics, and the topic mentioned in the paragraph above
are the subjects of section 3. Section 4 summarises the main conclusions.

2. The deflator method

The gross value added (factor costs) of government services can be split into (1) wages and salaries, (2)
social charges and (3) consumption of fixed capital. To compute the volume growth of value added of
government services, each component has to be deflated. The deflator method described below applies to
the first two categories. A more detailed description of this method can be found in Kazemier (1991).

Founded on Kendrick (1985), who refers to the service sector, it is assumed that in government services as
well, labour income and wages rise in line with labour productivity. In that case, the long run wage rate
change per full-time worker equivalent can be divided into (1) compensation for inflation and (2)
compensation for productivity changes. The latter part also includes changes in the wages and salaries due
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to changes in the composition of labour, for example because of changes in the average level of education
or the average number of years of experience. These kind of changes are assumed to affect labour
productivity.

A proxy for the compensation for inflation is the change in the index of basic wage rates according to
collective agreements (CAO-wages). However, sometimes changes in CAO-wages are also meant to
compensate for increased labour productivity. On the other hand, one may question whether the difference
between the actual wage rate changes per full-time worker equivalent and the CAO-wage rate changes is
only caused by increased labour productivity. Nevertheless, the CAO-wage rate is considered as a valid
deflator of government wages and salaries. The same proxy, multiplied with an index for changes in social
security premiums, can also be used to deflate the total amount of social charges, paid by the government.
In short, it is assumed that the change of the total amount of wages and salaries paid by government can be
decomposed into three factors: a change in the number of employees, changes due to collective agreements
as a proxy for the compensation for inflation, and changes due to changes in labour productivity:

L A C Pt t t t= × ×  [1]

Lt : Chain-index (/100) of the total amount of wages and salaries in year t

At : Chain-index (/100) of paid employment in year t

Ct : Chain-index (/100) of CAO-wage rates in year t

Pt : Chain-index (/100) of labour productivity in year t.

Before introducing this alternative estimation method, the main users of the national accounts statistics
were consulted. Their general opinion was in favour of the suggested alternative. They advised, however,
to modify the method in such a way that the resulting labour productivity change component of the annual
wage rate change equals the three-years moving average of the original (unmodified) estimate of this

component. So they advised to use a deflator Ct , such that

L A C Pt t t t= × ×  [2]
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Now, by replacing Pt −1 , Pt  and Pt+1 in [4] by expression [5] the new deflator Ct  can be written as a kind

of ‘weighted harmonic moving average’ of the original deflator:
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3. The implementation

As in many countries, the final estimates of the national accounts in the Netherlands are published several
years later. In the Netherlands, the gap is about 2½ year. In the meantime, provisional accounts are
compiled. The first provisional national accounts become available after about six months, revised but still
provisional national accounts after 1½ year. So, each year t, provisional accounts of year t–1, revised
provisional accounts of year t–2 and final national accounts of year t–3 are published.

The compilation of national accounts statistics is organised in three stages. First, the final accounts of year
t–3 are compiled. They are part of the input in the production of the revised provisional accounts of year t–
2, which are subsequently compiled. The latter on their turn are input for the provisional accounts of year
t–1. As soon as a stage is finished, the results are not altered any more. In general, this order of compilation
does not raise any problems. However, for the alternative volume measurement of government output it
does. Table 1 shows the availability of data at the moment that the final and (revised) provisional accounts
are constructed.

Table 1. The availability of data at different stages in the compilation process of national
accounts statistics in the Netherlands

At the compilation of the accounts of:

Year

t–3

Final

t–2

Revised provisional

t–1

Provisional

t–4 Final Final Final

t–3 × Final Final

t–2 Provisional × Revised provisional

t–1 - - ×

t - - -

Note: t is the current year

Due to the rather complicated deflator of government wages and salaries (see equation [6] in section 2), for
each year under consideration one needs data for the previous and the next year. However, as illustrated in
columns 2 and 3 of table 1, for the provisional and revised provisional accounts, data on the next year are
not available. There are two solutions. The first solution is to construct a price deflator for government
services, such that the resulting labour productivity growth equals the two-years moving average of the
unmodified annual growth of labour productivity: years t–3 and t–2 for the revised provisional accounts,
and t–2 and t–1 for the provisional accounts. The second solution is to assume that the unknown
unmodified labour productivity change equals the known unmodified labour productivity change of the
year before. The second solution has been chosen.
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During the compilation of the final national accounts of year t–3 one can not dispose of the revised
provisional estimates of government labour volume and the amount of wages and salaries paid by the
government in year t–2, not to mention the final estimates for that year. Only provisional data are
available. As a consequence, the final estimate of government labour productivity change does not
necessarily equal the average of the final unmodified labour productivity change of years t–4, t–3 and t–2.

In equation [6] it is assumed that the production activity government services is not subdivided, or more
precisely, that a shift in the shares of each of the government services distinguished, does not affect the
overall average price change of government services. However, in fact it does. Therefore, it will be no
surprise that results arrived after disaggregating government services and treating each category separately,
differ from those arrived without disaggregation. If a shift occurs from categories with ‘lower’ price
changes to categories with ‘higher’ price changes, disaggregation leads to a lower average price deflator of
wages and salaries, and consequently to a higher estimate of total labour input volume change. A shift to
categories with lower price changes leads to a higher deflator and lower labour input volume change.

Since the major revision of the national accounts, referred to in the introduction, government services are
split into four subcategories: ‘General administration’, ‘Defense’, ‘Education’ and ‘Other government
services’. Table 2 shows estimates for 1993 with and without disaggregation. Estimates for the
governments services as a whole, based on separate calculations for each of the four service categories are
placed in column 1. Estimates without disaggregation are put in column 2.

Table 2. The volume of gross value added of government services in 1993

After

disaggregation

(1)

Without

disaggregation

(2)

Difference

(2) – (1)

(3)

1. Wages 1992 45888 45888

2. Wages 1993 47726 47726

3. Wages growth (index) ( )L 104.00 104.00

4. Modified price deflator (index) ( )C 102.52 102.64 0.12

5. Labour input volume growth (index) ( / )L C 101.45 101.33 -0.12

6. Labour productivity growth (index) ( )P 101.42 101.30 -0.12

7. Employment growth (index) ( )A 100.03 100.03

8. Wages 1993 (prices 1992) 46552 46497 -55

9. Social charges 1992 10311 10311

10. Social charges 1993 10896 10896

11. Social charges 1993 (prices 1992) 10425 10448 22

12. Social charges volume growth (index) 101.11 101.33 0.22

13. Consumption of fixed capital 1993

(prices 1992)

4755 4755

14. Gross value added of government services

1993 (prices 1992)

61732 61699 -33

Although the differences between both estimates are small in absolute terms, the relative differences can be
quite substantial. The effect of the small changes in the relative shares from ‘Education’ (price-index =
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102,00) and ‘Defense’ (price-index = 101,36) to ‘General administration’ (price-index = 102.38) and
‘Other government services’ (price-index  = 108,35), on the average price-index of wages and salaries is
0.12.1

According to the description of the deflator method, one might expect that the volume growth rates of
wages and salaries (line 5 in table 2) and social charges (line 12) are the same. This, however, is not the
case, although the differences are small. They can be explained by the same shifts that caused the
differences discussed in the paragraphs above, as the ratio between wages and social charges differ among
the government service categories distinguished. Table 3 presents the new estimates of the annual volume
growth of gross value added of government services in the Netherlands.

Table 3. Annual volume growth rates of gross value added of government services and the
change of government labour volume and labour productivity 1988-1995

Wages and

Salaries

Social

charges

Consumption

of fixed capital

Gross

value added

Employment Labour

productivity

1988 0.9% 0.9% 2.3% 1.0% -0.5% 1.3%

1989 0.8% 0.8% 2.5% 0.9% -0.5% 1.3%

1990 1.0% 0.9% 2.9% 1.1% -0.4% 1.4%

1991 0.8% 0.4% 3.2% 0.9% -0.7% 1.5%

1992 1.4% 1.1% 3.2% 1.5% -0.6% 2.0%

1993 1.4% 1.1% 4.1% 1.6% 0.0% 1.4%

1994* 1.0% 0.3% 1.1% 0.9% 0.1% 0.9%

1995* 0.0% -0.1% 3.1% 0.2% -1.0% 1.0%

*) Provisional

If the volume measurement of government value added had not been altered, the estimates of government
labour productivity would have been almost zero and the average annual growth of government value
added would have been –0.4 percent. Time series of government value added growth rates, calculated
using the pre-revision method, the simple deflator method and the currently used modified deflator method
are presented in figure 1.

                                                     
1 In 1992 the shares of ‘General administration’, ‘Defense’, ‘Education’ and ‘Other government services’ in total

government wages and salaries were 47.1, 10.9, 35.9 and 6.1 percent respectively. In 1993 these shares
were 47.3, 10.4, 35.5 and 6.8 percent.
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Figure 1 Government gross value added growth according to three different deflation methodes,
1988-1995

4. Conclusions

Since the major revision of 1987 of the national accounts (CBS, 1992), a new method is used to estimate
the volume change of the value added of government services. The price deflator for government wages
and salaries is based on the change in the index of basic wage rates according to collective agreements
(CAO-wages). The same deflator multiplied with the index for changes in the social security premium rates
is used to deflate the social charges paid by the government.

The overall price change of wages and salaries paid by the government is affected not only by changes in
CAO-wages and labour productivity growth, but also by changes in the composition of government
services. To account for the effects of such changes, government services should be split into several
categories. In the Netherlands these categories are ‘General administration’, ‘Defense’, ‘Education’ and
‘Other government services’. The effects of compositional changes are small, although, if growth rates are
low, the effects may be quite substantial in relative terms.

The introduction of the deflator method had a large impact on the estimated annual volume growth rates of
government value added. If the deflator method had not been applied, the average annual growth rate
would have been estimated at –0.4 percent. According to the revised method, the average annual growth
rate was +1.0 percent.
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