
Ida J. Terluin Onderzoekverslag 69 

COMPARISON OF REAL OUTPUT, PRODUCTIVITY 
AND PRICE LEVELS IN AGRICULTURE IN THE EC 
A reconnaissance 

August 1990 

^'iEUAÂt * ^ SIGN: L X f l ' 6 9 i [ S HAH "•* 

2 JSJ '§ EX. NOi _B 
IIBL10IUEEK « 1IBL10IHEEK ,. « ^ 

V' 

Agricultural Economics Research Institute LEI 
The Hague 
The Netherlands 



ABSTRACT 

COMPARISON OF REAL OUTPUT, PRODUCTIVITY AND PRICE LEVELS IN 
AGRICULTURE IN THE EC; A RECONNAISSANCE 
Terluin, I.J. 
The Hague, Agricultural Economics Research Institute LEI, 1990 
Onderzoekverslag 69 
ISBN 90-5242-086-6 
114 p., 47 tab. 

Comparisons of agricultural output, productivity and price 
levels in the EC Member States can be made after values in 
national currency have been converted into a common currency unit 
by using the official exchange rate or a Purchasing Power Parity 
(PPP). 

This study investigates whether an agricultural PPP, which 
is based exclusively on agricultural prices, can be used in such 
comparisons. First a review is given of the methodology for 
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national expenditures. Next a design for calculating agricultural 
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Preface 

This study is a revised edition of the MA thesis by 
Ida J. Terluin, which was written at the Faculty of Economics of 
the University of Groningen. 

It reports on the findings of the first phase of the re­
search project "A comparative study of real output, productivity 
and price levels in agriculture in the EC and its major trading 
partners". The aim of the project is to calculate purchasing 
power parities (PPPs) for the EC, the US, Canada, Japan and Aus­
tralia, which are based only on agricultural prices. These agri­
cultural PPFs can be used for converting values in national cur­
rencies of final output, intermediate consumption and gross value 
added in agriculture into a common currency unit. As a next step 
price level indices can be calculated as the ratio of the speci­
fic PPPs and the official exchange rate. 

The research project consists of three phases. In the first 
phase a design has been made for a comparison of real output, 
productivity and price levels in the EC on a trial basis. In the 
second phase a full-scale intra-EC comparison in agriculture will 
be carried out. In the last phase the comparison will be extended 
to the USA, Canada, Japan and Australia, the major trading part­
ners of the EC. Preparations for the second and third phase are 
made by Agricultural Economics Research Institute LEI. 

The director, 

The Hague, August 1990 / J. de Veer 
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Summary 

Introduction 

International comparisons of agricultural output and produc­
tivity can be made after values in national currency have been 
converted into a common currency by using the official exchange 
rate. A more suitable convertor in making international compari­
sons is the Purchasing Power Parity (PPP) as the official ex­
change rate does not necessarily reflect the real purchasing 
power of the national currency. PPPs are calculated in the scope 
of the International Comparisons Project and are based on price 
ratios of national expenditures. 

These PPPs are used as a conversion factor in comparisons of 
agricultural aggregates. This is useful in comparing the purchas­
ing power of these aggregates, but not the right way of comparing 
real productivity. The result would be the same if the PPP based 
on national expenditures was a reliable indicator of the relative 
prices in agriculture. 

The aim of the present study is to design a method for cal­
culating PPPs which are based exclusively on price ratios of ag­
ricultural products. These agricultural PPPs can be used as con­
version factors in comparisons of agricultural output and produc­
tivity, in price comparisons and for assessing differences with 
PPPs based on expenditures. 

Methodology 

Chapter 2 gives an overview of methods used for obtaining 
PPPs based on price ratios of national expenditures. The calcula­
tion process can be divided into two steps: 
(1) Calculation of price ratios at the commodity level. 
(2) Aggregation of these price ratios to the output level. 

The choice of methods depends on the statistical and econo­
mic properties that have to be satisfied. The main conditions are 
transitivity, base country invariance, the factor reversal test, 
transactions equality, internal consistency and characteristi-
city. 

In international comparisons of expenditures the Elteto-Kö-
ves-Szulc method or Country Product Dummy method are used side by 
side at the commodity level. Disagreement exists about methods 
applied at the aggregation level: the Geary-Khamis method or the 
Implicit Prices method. In 1982 Hill decided this discussion in 
favour of the Geary-Khamis method, as this method has a single 
set of objective and meaningful international prices. Recently 
the discussion was reopened by the Expert Group on ICP Methodol-
oy. Criticism of the Geary-Khamis method concentrated on four 
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points: the Gerschenkron effect, the lack of sectoral indepen­
dence, prices/quantity asymmetry and the lack of proportionality. 
Supporters of the Geary-Khamis method rely mainly on the follow­
ing points: the Gerschenkron effect, consistency with national 
accounts principles and the partioning test. 

In this study methods for estimating agricultural PPPs are 
used that have been developed in the scope of the expenditure ap­
proach of the ICP. These methods can be applied as the same prob­
lem has to be solved: the calculation of a PPP that is used as 
convertor of values in national currency. However, these PPPs are 
based on different baskets of goods. PPPs in an expenditure ap­
proach are based on price ratios of all expenditure items, while 
agricultural PPPs are based on agricultural prices. Each of these 
baskets has its own specific shortcomings and possibilities, 
which should be taken into account in switching over from an ex­
penditure approach to an agricultural PPP. 

We calculated two agricultural PPPs: one for output and one 
for intermediate consumption, as we assumed that the price struc­
ture of output and intermediate consumption differs. The 
Elteto-Köves-Szulc method has been applied at the commodity 
level. Agricultural output and intermediate consumption are 
therefore classified in 21 groups (basic headings) of rather ho­
mogeneous products. The more controversial Elteto-Köves-Szulc ag­
gregation procedure has been used at the aggregation level. 

Values of output and intermediate consumption in national 
currency are converted with the agricultural PPPs into real 
values. Real values for output are expressed in a currency unit 
referred to as Agricultural Standard for Output (ASO); real 
values for intermediate consumption in Agricultural Standard for 
Intermediate Consumption (ASI). Real values for GVA can be 
obtained by deducting real values for intermediate consumption 
from real values for output. These real values for GVA are 
related to the labour and land used in the production process in 
order to assess factor productivity. 

Price level indices are obtained as the ratio of the speci­
fic PPP to the official exchange rate. Price level indices of 
output and intermediate consumption are indicators of the nominal 
rate of protection; the implicit price level index of GVA is an 
indiator of the effective rate of protection. 

Data, benchmark years and countries 

Data on prices and values are derived from Eurostat's CRONOS 
databank, PRAG and COSA domain. Data on labour and land are ob­
tained from the EC Farm Structure Surveys (Eurostat, 1987a). The 
comparison has been made for the EC countries for the years 1975, 
1980 and 1985. Luxembourg and Portugal are omitted for lack of 
data. Spain is omitted for that same reason for 1975. 
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Results 

Differences between the official exchange rate, the FFF 
based on expenditures and the FPF based on agricultural products 
as convertors of values in national currency are discussed in 
chapter 4. Succesively attention is paid to the exchange rate 
deviation index, real values for output, intermediate consumption 
and GVA, price level indices and volume indices of labour and 
land productivity. 

The difference between the FFF of an aggregate and the offi­
cial exchange rate can be described by the exchange rate devi­
ation index, which is the ratio of the FPF to the exchange rate. 
These indices have been calculated for ASO, ASI and FPS (values 
in national currency which are converted with a FFF based on ex­
penditures are expressed in a currency unit refered to as Fur-
chasing Fower Standard (PPS)) and are presented in graph 4.1. 
There are quite sizeable differences between the deviation indi­
ces of PPS, ASO and ASI. Deviations of PPS, ASO and ASI from the 
official exchange rate are sometimes in an opposite direction. 
These differences confirm our expectation that the PFP based on 
expenditures is not a suitable convertor of values for agricul­
tural output and intermediate consumption in international com­
parisons of real productivity. Moreover, deviations of ASO and 
ASI demonstrate the difference in price ratios for agricultural 
output and intermediate consumption and justify our decision to 
calculate two separate FPFs for agriculture. 

Real values for agricultural output and intermediate con­
sumption differ proportionally to the appropriate exchange rate 
deviation index from values in ECU. Converting values in national 
currency into real values can have consequences for the sequence 
of countries' shares in total EC output and intermediate consump­
tion. In all years France is the major producer of agricultural 
output when values are expressed in ECU or ASO. However, when 
values are given in PPS, Italy is the biggest producer in 1975 
and 1980. 

GVA in ASO is the difference between agricultural output in 
ASO and intermediate consumption in ASI and is therefore deter­
mined by both the FFP for output and the PPP for intermediate 
consumption. GVA is consistently higher than GVA in ECU in the 
Netherlands, Belgium, the United Kingdom and Ireland, and lower 
in FR Germany and Italy in the three benchmark years. For all 
years GVA is biggest in France when values are expressed in ASO 
and biggest in Italy when values are given in PPS. 

The relation between prices in a Member State and prices in 
the Community can be described by the price level index. The 
group of EC countries can be divided into a group of the original 
founder members of the EC in 1958 and a group of countries which 
joined the EC later. The first group has price level indices in 
ASO and ASI above the Community average in 1975, while price 
level indices in ASO and ASI of the latecomers are below it in 
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1975. In the course of the years 1975-1985 price level indices in 
ASO have tended towards the Community average. Price level indi­
ces in ASI do not show such a movement. 

The distinction between the original Member States and coun­
tries which joined later can also be made with regard to the 
implicit price level index in ASO for GVA. Price level indices 
for GVA in the original Member States are close to the Community 
average. Price level indices for GVA in 1975 are rather low in 
the group of latecomers, but they tend to converge to the Commun­
ity average. 

Price level indices in PPS show another pattern. Price level 
indices in FR Germany, France, the Netherlands, Belgium and 
Denmark are consistently above the Community average, while those 
in Italy, Greece and Spain are consistently below it. 

Labour productivity in the Netherlands is highest in all 
cases, no matter whether values are given in ECU, ASO or PPS, 
followed by Belgium in 1975 and 1980, and by Denmark in 1985. In 
Italy, Ireland, Greece and Spain it is consistently below the 
Community average. The Netherlands has also the highest land pro­
ductivity in all cases, alternately followed by Belgium, Greece 
and Italy. 

Assessment of this research project 

The basic assumption in this study is that neither the offi­
cial exchange rate nor the PPP based on expenditures are reliable 
convertors of nominal agricultural values in international com­
parisons of real productivity. The results of our calculations of 
agricultural PPPs confirm this assumption. Differences between 
deviations of ASO and ASI from the official exchange rate justify 
our decision to calculate separate PPPs for agricultural output 
and intermediate consumption. 

Our conclusion is that the findings of the first phase, in 
which an intra-EC comparison has been carried out on a trial 
basis, are promising and justify continuation of the research 
project in the future. Methods for calculating agricultural PPPs 
have to be refined, especially in the field of weightings by pro­
duct and the introduction of zero-value basic headings. Euro­
stat 's CRONOS databank can be supplemented by alternative databa­
ses such as SPEL and FADN. When these databases offer reliable 
data for Luxembourg, the problem of the inclusion of Luxembourg 
in the comparison can be solved. When the US, Canada, Australia 
and Japan are added in the third phase of the project to the 
group of EC countries, it is worth considering the fixity prin­
ciple, which means that intra-EC comparisons are not influenced 
by countries outside the EC. 
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1. Design of this research 

1.1 Introduction 

International comparisons of national aggregates that are 
converted into a common currency by using the official exchange 
rate can give distorted results as the official exchange rate 
does not necessarily reflect the real purchasing power of the 
currency on the national territority. On the one hand the ex­
change rate is determined by the demand and supply of foreign 
currency needed to pay for goods and services traded between 
countries. On the other hand it depends on factors such as capi­
tal flows, whether or not a country belongs to a monetary system 
(for example the European Monetary System), speculation, infla­
tion and the political and economic situation in the country. 

A more appropriate conversion factor for values in national 
currencies in making international comparisons is the purchasing 
power parity (PPP), which does reflect differences in real pri­
ces. PPPs are calculated by the International Comparisons Project 
(ICP) of the UN, the Statistical Office of the European Communi­
ties (Eurostat), and the OECD for purposes of comparing national 
accounts data of different countries. They are especially con­
cerned with revaluing Gross National Expenditure (GNE) per capita 
and its main components, i.e. final consumption of households, 
collective consumption and gross fixed capital formation. The 
resulting real values of GNE per capita can be used as an indica­
tor of the real standard of living. 

However, the ICP expenditure approach is not the only way of 
making international comparisons. An alternative is a breakdown 
of GDP in terms of products originating in different economic 
sectors. Paige and Bombach applied such a product-originating 
approach in a comparison between the United Kingdom and the 
United States (1959). Real values for output and productivity 
provide information on the economic performance of a country. A 
product-originating approach places greater demands on data 
availability relative to an expenditure approach, as a double 
deflation procedure has to be followed. That is, comparisons must 
be made of output prices as well as input prices for each sector 
or industry. Recently researchers of the Faculty of Economics of 
the University of Groningen have made comparisons of output and 
productivity between the industrial sectors of the USA, Brazil 
and Mexico (Maddison and Van Ark, 1988), and the USA, Japan and 
S. Korea (Szirmai and Pilat, 1988). Comparisons have also been 
made for agriculture. A binary comparison of the agricultural 
sector of Japan and the Netherlands has been undertaken by Van 
der Meer, Tamada and Egaitsu (1987) and Van der Meer and Yamada 
(1988, 1989). Multilateral comparisons of agriculture have been 
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made by Van Ooststroom and Maddison (1984), the FAO (1986) and 
Goossens (1986). All these studies in agriculture, except for 
that of Goossens, concern both output and input. The studies 
undertaken by Van Ooststroom and Maddison and by the FAO are 
based on FAO data sources. Goossens based his study on Eurostat 
data, which have a broader coverage than the FAO data. 

1.2 The present research project 

The aim of our research project is to make an international 
comparison of real output, productivity and price levels in agri­
culture in the EC and its major trading partners. The conversion 
factor used for revaluing agricultural aggregates expressed in 
national currency is a PPP which is based exclusively on price 
ratios of agricultural products. Our research belongs to the 
group of studies which apply the product-originating approach. In 
this study, which forms the first phase of the project, this com­
parison will be made on a trial basis for the EC countries, and 
an assessment will be given of the feasibility of a full scale 
exercise. 

In this study we firstly explain why a specific purchasing 
power parity for the agricultural sector should be calculated, 
and what our expectations are concerning the use of such a par­
ity. Next we define the agricultural sector, the countries in­
volved in our study and the years for which an agricultural PPP 
will be calculated. In the second chapter a general review is 
presented of the methodology for calculating PPPs and real values 
in international comparisons of expenditure. Some attention is 
paid to the disagreement on methodology. The calculation process 
in our research is described in chapter 3. Methods used in the 
expenditure approach are applied and adjusted in our product-ori­
ginating approach of agriculture. The suitability of Eurostat 
data on prices and values of agricultural final output and inter­
mediate consumption, on which our calculation is based, is exten­
sively explored. We also use Eurostat data on labour and land for 
obtaining indices of factor productivity, but no attention is 
paid to the composition of these data. Real values for agricultu­
ral output, intermediate consumption and gross value added (GVA), 
price level indices and indices for labour and land productivity 
are presented and discussed in chapter 4. As we are interested in 
the differences between the official exchange rate and the PPP as 
convertors of data in national currency, we are not concerned 
with underlying agricultural symptoms, which can explain some 
aspects of the data. In the last chapter an assessment of the 
research project and its prospects is given. 

If the results of the first phase are promising, a full 
scale intra-EC comparison will be carried out in the second phase 
of the project. Finally, in the last phase of the project, simi­
lar data will be added for the USA, Canada, Australia and Japan, 
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the major trading partners of the EC, to enable more than 90Z of 
OECD agricultural production to be included in the study. 

1.3 Why specific agricultural PPPs? 

The PPPs which are calculated for GNE are based on price 
ratios of domestic final expenditure. When an aggregate is con­
verted into a common currency unit by using the PPP, that curren­
cy unit is called purchasing power standard (PPS). Values ex­
pressed in PPS are referred to here as real values. This concept 
of real value should not be confused with the concept of real 
value that refers to a value in current prices, that is deflated 
by an intertemporal price index. Our real value is deflated by a 
spatial price index. The PPP of GNE is also used as a conversion 
factor for national aggregates of parts of the GDP. For example 
in the EC's Economic Accounts for Agriculture (EAA), gross value 
added (GVA) in agriculture, final agricultural output, intermedi­
ate consumption and gross fixed capital formation are expressed 
not only in national currency and ECU, but also in PPS. This is 
useful in comparing the purchasing power of these aggregates, but 
not the right way of comparing real production and productivity. 
The result would be the same if the PPP of GNE was a reliable 
indicator of the pattern of relative prices in agriculture. 

The PPP of GNE between country A and country B is a weighted 
average of all the price ratios of expenditures 1...N in coun­
tries A and B. As the price ratios of each pair of products be­
tween the two countries are normally not the same, the PPP be­
tween countries A and B is sensitive to the price ratios it is 
composed of. If the structure of price ratios in agriculture 
deviates from the structure of price ratios in the other sectors 
of the economy, the agricultural PPP (i.e. PPP based only on ag­
ricultural price ratios) does not equal the expenditure PPP of 
GNE. In that case, conversion of national agricultural aggregates 
with the PPP based on GNE will give distorted results in compari­
sons of real production. Therefore a calculation of a specific 
agricultural PPP seems justified. 

In this study we are interested in both real values for out­
put, intermediate input and GVA in agriculture. If we assume that 
relative price structures for output and input will differ, we 
cannot use one single agricultural PPP for converting both na­
tional output and input data, for the same reason as mentioned 
above. We will therefore calculate two PPPs for agriculture: one 
for output and one for input. 

1.4 Expected use of agricultural PPPs 

Converting national agricultural aggregates into real values 
with agricultural PPPs can serve several economic and political 
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purposes in agriculture, of which the following are of signifi­
cant importance. 
(a) Aggregation of data. 

Real values for each member state can be aggregated to ob­
tain real EC totals. These aggregated figures for the Community 
as a whole can be used to derive the relative shares of the 
various countries in the real EC totals. In the same way each 
country's share of total EC value expressed in ECU can be obtain­
ed. It is interesting to compare the real shares with the ECU 
shares to note the difference vis-a-vis the official exchange 
rate. The countries' shares may play a role in the distribution 
of funds and budgetary affairs (Eurostat, 1982:19-20). 
(b) Comparing real values for output and intermediate input for 

each member state. 
(c) Income analysis. 

Indicators of agricultural income, such as GVA in agricultu­
re at market prices divided by total labour input in agriculture, 
can also be converted into PPS to eliminate differences in price 
levels between the various countries. In the series Agricultural 
income, Sectoral income index analysis Eurostat publishes income 
indicators expressed in the PPS of GNE, remarking that this con­
version is made in the absence of a specific PPS for agriculture 
(Eurostat, 1989a:p.63). However, both convertors can be used in 
income analyses, depending on the aim pursued. Agricultural in­
come converted by the PPP of GNE is an indicator of farmers' real 
income, as it reflects their purchasing power outside the agri­
cultural sector. On the other hand, agricultural income converted 
by an agricultural PPP is a standard for real productivity in 
agriculture. In this case only the price structure in agriculture 
is relevant for obtaining volume ratios. 

(d) Price comparisons 
A price index for an aggregate can be obtained by dividing 

the specific PPP of that aggregate by the official exchange rate. 
When these indices are related to the Community average, price 
levels can be compared directly between countries. 
(e) GVA 

Real values for GVA can be obtained by deducting real values 
for intermediate consumption from real values for final agricul­
tural output. This real GVA can be related to factor inputs of 
labour and land to obtain indices of labour and land productivi­
ty. Implicit price indices can be calculated as the ratio of GVA 
in national currency and GVA in real values. These indices equal 
one plus the effective rate of protection relative to the EC. 

It should be noted that PPPs have to be regarded as instru­
ments for carrying out volume comparisons. This implies that any 
interpretation and use of the PPPs other than as deflators of 
national accounts aggregates calls for caution. 
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1.5 Definition of the agricultural sector 

So far we have indicated the problems of international com­
parisons of national aggregates and the usefulness of specific 
agricultural PPPs. Now we turn to a further investigation of the 
aggregates in agriculture that will be compared. No attention is 
paid here to prices at which these aggregates are valued, as this 
will be extensively done in section 3.3. 

Firstly let us define the agricultural sector as consisting 
of all those units which produce, either uniquely or in conjunc­
tion with other, economic activities 1) (Eurostat, 1987b:8, 17): 
(i) crops and crop products, whether cultivated or not. 
(ii) animals and animal products of agriculture and hunting, 
(iii) grape must and wine, 
(iv) refined olive oil. 

Units which supply machinery, material and operating staff 
for carrying out contract work at the agricultural producer stage 
(for example fertilizing, liming, ploughing, sowing, weed and 
pest control, plant protection, reaping, threshing and sheep 
shearing) are also treated as part of the agricultural sector. 
Production of butter, cheese and other manufactured dairy pro­
ducts is regarded as an industrial activity and does not belong 
to the agricultural sector. In defining the agricultural sector 
in this way, we follow the production branch concept which is 
used in the EAA. 

Agricultural products can be divided into two groups depen­
ding on their use (Eurostat, 1985:62): 
(i) products for human use (direct consumption or consumption 

after processing) or for export, 
(ii) products to be sold within the agricultural sector as means 

of agricultural production, such as feedingstuffs, seeds or 
breeding animals. 

In this research we will use the national farm concept, in 
which the whole agricultural sector is treated as a single hold­
ing producing the total output of agricultural products of a 
country's economy. This implies that only products sold, which do 
not return to the national farm, are recorded as output. So when 
cereals are sold by one farmer to another, these cereals are not 
considered as output. But when those cereals are sold to a manu­
facturer, they are included in output. 

Comparisons of agricultural final output can give biased 
results, as prices and quantities of intermediate consumption are 
not taken into account. The share of these inputs in final output 

1) Two types of unit can be distinguished in the agricultural 
sector: the one type exclusively produces agricultural prod­
ucts, while the other type is primarily concerned with the 
production of non-agricultural goods, but also produces some 
agricultural goods. 
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varies between countries, depending on the price structure, the 
product mix and input/output price relations. That is why gener­
ally the value added concept is used as a measure for assessing 
the productivity of a sector. GVA can be obtained by deducting 
intermediate consumption from output. The two national aggregates 
for which an international comparison will be made are therefore 
output and intermediate consumption. Once we have revalued output 
and intermediate consumption in PPS, we are able to estimate GVA 
in agriculture in PPS by deducting real intermediate consumption 
from real output. The next step is to relate this GVA to labour 
and land that is used in the production process for assessing the 
productivity of labour and land. Capital productivity will not be 
considered in our study, as it is very difficult to estimate the 
capital used in the production process. 

Output will be considered here as final output in agricul­
ture, in the same sense as used in the EAA. This is the output 
which remains after wastage, intrabranch consumption and the 
change in stocks are deducted from gross production 1). If final 
stocks exceed initial stocks, the difference should be added to 
gross production. Final output consists of the following en­
tries: processing by producers, sales, own consumption, own-
account produced fixed capital goods and a change in stocks (only 
if final stocks exceed initial stocks). See appendix 1 for a 
schematic representation of agricultural final output. 

Intermediate consumption comprises all goods (other than 
fixed capital goods) and market services consumed by the national 
farm in the production process in order to produce other goods 
(Eurostat, 1987b:33). Intrabranch consumption is not counted as 
intermediate consumption. Intermediate consumption includes the 
following items: seeds and plants, livestock and animal products, 
energy and lubricants, fertilizers and soil improvers, plant pro­
tection products, pharmaceutical products, feedingstuffs, ma­
terial and small tools (maintenance and repairs) and services. 

The use of the national farm concept can give distorted re­
sults in comparisons of final agricultural output and intermedi­
ate consumption between different countries. Suppose that coun­
tries A and B both produce 1000 tons of seed potatoes. Seed pota­
toes from country A are exported to country C, and are counted as 
final output in country A. In country B seed potatoes are used as 
intrabranch consumption and are not recorded as output. Final ag­
ricultural output in country A is 1000 tons and in country B 0 
tons, although the same amount of seed potatoes has been produ­
ced. The seed potatoes imported by country C are counted as in­
termediate consumption in that country. So intermediate consump-

1) Gross production includes all agricultural production which 
occurs in agricultural enterprises, in gardens other than 
farm gardens and in non-agricultural enterprises (Eurostat, 
1987b:29). 
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tion in country C is 1000 tons of seed potatoes and 0 tons in 
country B, while both countries uses the same amount of seed po­
tatoes. 

1.6 Countries, benchmark years and data in this research 

The comparison of output and intermediate consumption will 
be made for the EC countries for three years: 1975, 1980 and 
1985. However, as serious data problems exist in Luxembourg and 
Portugal as we shall see later, these countries are for the time 
being omitted. Spain is omitted for the same reason for 1975. So 
the comparison for 1975 comprises FR Germany, France, Italy, the 
Netherlands, Belgium, the United Kingdom, Ireland, Denmark and 
Greece. For 1980 and 1985 Spain is added. 

The comparison will be based on Eurostat data. Output and 
input values are published in the EAA, and are stored in the COSA 
domain of the CRONOS databank. Prices used are stored in the FRAG 
domain of CRONOS. These prices have been collected for the calcu­
lation of EC price indices. 
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2. Methods for calculating real values and PPPs 

2.1 Introduction 

In this chapter a mathematical presentation is first of all 
given of the problem of comparing aggregate values expressed in 
national currencies. The results of international comparisons can 
be subjected to a number of conditions. These conditions are dis­
cussed in the third section. Next we will describe the methodo­
logy for converting national aggregates in real values by using 
PPPs. PPPs are obtained in two separate steps: 
(1) calculation of the price ratios or basic parities at the 

commodity level; 
(2) aggregation of these basic parities to the output level and 

calculation of the corresponding real values. 
A detailed description of the various methods in both phases 

is given in sections 2.4 and 2.5. As disagreement exists about 
the methods applied at the aggregation level, some thoughts on 
this controversy are given in the final section. 

2.2 Comparison of values in national currency: a mathematical 
presentation 

Consider the case of M countries producing N commodities. 
The production of country j can be expressed as: 

N 
Y - = P i •<!, •+ P o . < l o - + • • • + P •<! • " 2 . p . . q . . j r l j M l j K 2 j M 2 j F n j M n j 1 = 1 ' l j ^ i j 

in which 
Y. = value of output of country j expressed in currency of 

country j, j = 1...M 
p.. = price of commodity i in country j expressed in curren­

cy of country j, i = 1...N 
q.. = commodity i produced in country j 

A comparison between the nominal output values of countries 
j and k is not possible as they are not expressed in the same 
currency. This problem can be solved by converting both values 
using the exchange rate: 

N 

Y* = I R.p..q.. 
J 1 = 1 J ij lj 

in which 

Y,- = value of output of country j , expressed in a common 
currency unit 

R. = exchange rate of currency of country j against the com­
mon currency unit 
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In the same way we can revalue the output of country k and 

* 
obtain Y^. Now both values can be compared with each other and 
aggregated. However, such a conversion cannot be made in this 
context, as we raised serious objections to the use of the offi­
cial exchange rate in international comparisons (see chapter 1). 
We should therefore use a PPP to convert the national aggregates 
into real values: 

** N 

YJ * ?-l Pij'lij 

PPP 
in which 

'jr 

** 
Yj - real value of output in country j, expressed in PPS 
PPPjr» purchasing power parity between currency of country j 

and currency of the reference country r 
It is precisely these real values above that we are looking 
for in international comparisons. 

2.3 Conditions for international comparisons 

The choice of methods for calculating PPPs and real values 
depends on the statistical and economic properties that have to 
be satisfied. The specialized literature mentions a number of 
conditions on international comparisons, which are concerned on 
one hand with consistency and on the other hand with representa­
tiveness. The most important conditions will be described below; 
for an extended overview see Kravis, Heston and Summers, 
1982:71-74 and Eurostat, 1983:34-38. It is impossible to meet all 
conditions simultaneously, 
(a) Transitivity 
Consider: 
PPP. . - purchasing power parity between currency of country k 

and currency of country j 
PPP. 1 - purchasing power parity between currency of country k 

and currency of country 1 
PPP.. - purchasing power parity between currency of country j 

and currency of country 1 
The transitivity condition is satisfied if PPP, . = PPP,,/ 

ki kl 
PPP... In this case PPPs do not vary with the reference country, 
whose currency is chosen as numeraire 1). 

1) The kind of transitivity described here is in fact the weak 
form. There is also a "strong" form, if the transitivity 
condition is satisfied and if the PPPs are based on a func­
tion of prices and quantities which is the same for each 
pair of countries (Eurostat, 1983:34-35). In this study the 
transitivity concept refers to the weak form. 
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(b) Base country invariance 
All countries should be treated symmetrically, so that the choice 
of the country that serves as a reference point has no influence 
on the results. This base country is called a numeraire country. 
(c) Factor reversal test 
This condition requires that the product of price and quantity 
ratios equals the expenditure ratio. In mathematical terms this 
condition can be written as: 

** ** N N 
PPP.. * (Y, / Y, ) = I P..q.. / 2 P.,q.t 

(d) Transactions equality 
This condition is met if the relative importance of each transac­
tion depends only on its magnitude and not on the size of the 
country in which it takes place. 
(e) Internal consistency 
(e.1) Additivity 
Nominal values in the various countries at various aggregation 
levels can be converted into real values by using the PPPs speci­
fic to each aggregate. If the real value of an aggregate of a 
given country is equal to that obtained by adding the real values 
of the components at any aggregation level, the additivity con­
dition is met. 
(e.2) Average test of volume ratios 
If the volume ratio of aggregates for any pair of countries lies 
between the highest and lowest volume ratio of the components at 
any aggregation level for those countries, this part of the 
internal consistency condition is satisfied. 
(f) Char acter isticity 
This condition is based on the fact that consumption habits vary 
from country to country. In constructing price and quantity indi­
ces the sample of items should be representative of the goods 
found in the markets of the countries being compared. When a com­
parison of a group of homogeneous products between countries a 
and b involves a product that reflects the spending pattern of 
country a better than all other products of that group, the com­
parison is said to be characteristic of country a. If this com­
parison also contains a product that reflects the spending pat­
tern of country b better than other products of the group, the 
comparison is called equi-characteristic for country a and b. 
This property is easier to satisfy in a binary comparison of two 
very similar countries than in a multilateral comparison of coun­
tries with different structures. 

2.4 Calculation of basic parities at the basic heading level 

When the commodities of countries j and k in a multilateral 
comparison of M countries are compared, it will soon be found 
that commodities are often not exactly identical. For example: 
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country j produces milk with 3.5 X fat, while the milk produced 
in country k contains 3 X fat. Another problem is that some com­
modities are produced in countries j and k, but not in country 1, 
so that a price ratio for that product exists between countries j 
and k, but not between j and 1, or k and 1. In order to overcome 
difficulties like this, output can be broken down into groups of 
homogeneous products, for example a group with all kinds of milk 
or one with all kinds of wheat. These product groups are known as 
basic headings (BHs). They serve as a guide for which items of 
output prices and values have to be collected. 

As it is not always possible to collect prices for all prod­
ucts within a BH, a selection of products has to be made, based 
on the following two criteria: representativeness and identity. 
Representativeness means that the selected products must reflect 
the structure of production as faithfully as possible, and that 
they must be representative for the whole group of products. 
Identity implies that the selected products must have the same 
properties (quality, size etc.) in all countries. Only prices for 
the selected products have to be collected. However, the value of 
a BH must be the aggregated value of all the products within a 
BH, and not only the value of the selected products. 

Once the BHs are defined in a consistent way, and prices and 
quantities are collected, the calculation of basic parities (i.e. 
the price ratios between BHs of different countries) can start. 
First binary parities between each pair of countries are calcula­
ted, based on the product prices they have in common. This binary 
parity is a Fisher type parity for the following reasons. It is 
difficult to find products that are equally characteristic in all 
respects in two countries. Suppose products x and z are both re­
presentative in country a and b, but x is more representative in 
country a and z is more representative in country b. px a and 
Pz a a r e prices of x and z in country a; px j, and pz j, in country 
b. The price ratio px t,/px a will often exceed pz D/pz a, as the 
price of a characteristic product tends to be lower than a less 
characteristic one. Here the price ratio px t,/Px a *-s called a 
Laspeyres type index and pz D/pz a is called a Paasche type in­
dex. A Laspeyres type index is the ratio of the prices of the 
representative product of the country in the denominator; a 
Paasche type index is the ratio of the prices of the representa­
tive product of the country in the numerator. When the binary 
parity between a BH of countries a and b is based on a Laspeyres 
type index, the parity is more representative for country a and 
underestimates the price level in a. However, when the parity is 
based on a Paasche type index, the parity is more characteristic 
for country b and overestimates the price level in country a. In 
order to obtain equal representativeness of products between 
country a and b and to avoid an under- or overestimation of the 
price level in country a, a Fisher type parity, which is the 
geometric mean of the Laspeyres and Paasche type indices, is 
used. 

25 



In reality things are more complicated than the above ex­
ample indicates. A BH often contains more than a single represen­
tative item for country a. These are also found in country b, but 
are relatively less representative there than in country a. In 
that case binary parities are obtained in the same way as for the 
above example, but formulas are more complex. The Laspeyres type 
index with base country a is defined as: 

. ÎJa x , x ,1/Na 
LB/A • [ 5-1 ?B ' PA ] 

in which: 
x = representative item in country A, for which a 

price is also found in country B, x = 1 ... Na 
p « price of item x in country A 

x 
p » price of item x in country B 

The corresponding Paasche type index with base country a can be 
written as: 

r n b z , z ,1/Nb 
PB/A * [ 1=1 PB ' PA 1 

in which: 
z = representative item in country B, for which a 

price is also found in country A, z = 1 ... Nb 
p = price of item z in country A 

z 
p = price of item z in country B 

B 

It must be noted that these Laspeyres and Paasche type indi­
ces are unweighted geometric means of price ratios of representa­
tive products. This construction is chosen as it is difficult to 
determine the weight of each expenditure item in a BH. Weightings 
can be introduced when it is known how the total value of a BH is 
distributed according to its products (Eurostat, 1983:16-19). 

Finally the Fisher index can be obtained as the geometric 
mean of the Laspeyres and Paasche type indices above: 

FB/A = [ LB/A * PB/A ] 

The table of Fisher indices is not complete, as a Fisher 
index cannot be calculated for all pairs of countries. This ari­
ses when countries have no products in common for a certain BH. 
Suppose that BH h consists of the products: 
-A*, B, C*. D and E* in country j 
-C, D*, E*, F*. G* and H in country k 
-F, G, H*, I* and J* in country 1 
(An asterix indicates that the product in that country is relati­
vely more representative than in other countries.) 
The Laspeyres index between countries j and k is based on the 
price ratios of products C and E; the Paasche index on price ra-
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tios of products D and E. The Laspeyres index between countries k 
and 1 is based on the price ratios of products F and G; the 
Paasche index on the price ratio of product H. As both Laspeyres 
and Paasche indices exist between countries j and k and between 
countries k and 1, a Fisher index can be calculated. However, no 
Laspeyres and Paasche index can be calculated between countries j 
and 1 as they have no products in common. Hence there is no 
Fisher index between countries j and 1. 

The table of Fisher indices can be completed by making use 
of all existing Fisher indices in the following way: 

Fi/j - [ L Fi/a * Fa/j 11/T 

in which: 
a « a country in which both F,,_ and F_,. exist, a« 1 ... T 

1/a a/j 
Once the table of Fisher indices is completed in this way, there 
is still another problem in that it is not transitive. This prob­
lem can be solved by applying the Elteto-Köves-Szulc (EKS) me­
thod, which defines parities between each pair of countries as 
the geometric mean of all Fisher indices. These EKS parities are 
defined as follows: 

M i /M 
EKS. .. - [ II F4 .c * F-., ] ' 

j/k 5_i j/6 S/k ' 

in which M is the total number of countries. 
Elteto, Köves and Szulc have proved that the logarithmic of the 
least squares differences between these parities and the Fisher 
indices are minimal. 

Parities at the BH level are obtained in this way by 
Eurostat and the OECD. However, the UNSO applies another method: 
the Country Product Dummy (CPD) method. For the sake of complete­
ness, this method will be described here briefly. 

The UNSO uses parities between a base country b and a part­
ner country j for BH h, which are derived as the unweighted geo­
metric mean of prices of all the products b and j have in common, 
as follows: 

(PJ ' Pb >h - [ L Pej / Peb I'7" 
in which: 

e « product in BH h, e « 1 ... E 
In the same way a parity between country k and b is obtained. 
However, p./ p. is often not equal to the ratio of p./ p and 
p./ p. , as parities between each pair of countries can be based 
on prices of different items. So these parities are not transi­
tive. 

Transitivity can be obtained when one uses, for the parity 
between j and k, the ratio of the parities of each country with 
the base country: 
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However, by ignoring the original parity between j and k, prod­
ucts which are representative in both j and k but for which no 
prices are found in the base country are excluded. So the parity 
may be less characteristic for j and k. 

This problem can be solved by applying the CPD method, which 
estimates missing prices for items in BH h in such a way that 
parities p./ p , p./ p and p / p are based on the prices of the 
same items. Here country b is called the bridge country. The CPD 
method is a linear regression technique, based on the assumption 
that the price of each product depends on a factor relating to 
the country in which the product is observed, and to a factor re­
lating to the product. The regression equation takes the follow­
ing form: 

m p - ß ^ + ß2x2 • ... • ß ^ x ^ + Yl Z l • Y l z 2 + ... - YAzA + e 

in which: 
In p = natural logarithm of a price of a particular product in 

a country 
X a dummy variable that refers to a country other than the 

base country, X is 0 or 1 
Z = a dummy variable that refers to an item in the BH h, Z is 

0 or 1 
E = random error with mean zero and variance 0^ 

Each regression coefficient ß. (j= 1...M-1) is the logarithm of 
the PPP between country j and the bridge country. These parities 
are transitive. (Kravis, Heston and Summers, 1982:82-89). 

Basic parities, obtained by the EKS or CPD method, serve as 
input in the second phase of the calculation in which PPPs and 
real values are estimated. 

2.5 Aggregation of the basic parities to the output level and 
the calculation of real values 

In the first five phases of the ICP project the Geary-Khamis 
(GK) method has been used for aggregating parities at the BH 
level to the GDP level. This method will be described below. 
Attention will be also paid to alternative aggregation methods: 
the Gerardi (G) method, the EKS aggregation procedure and the 
Implicit Prices (IP) method. As the GK method has always been 
criticized, some thoughts on the arguments in the controversy 
about the methodology applied at the aggregation level will be 
given in the next section. 

By applying the GK method, international prices and a PPP at 
the GDP level are estimated simultaneously. The international 
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price for BH i is simply the ratio of the total value of all 
items in BH i in all countries and the total quantity of BH i in 
all countries. The values of BH i in the different countries are 
not expressed in the same currency, so they have to be converted 
into a common currency unit of a numeraire country by using a 
FPF. However, this FFF can only be obtained if the international 
prices of all BHs are available. This circuitous situation can be 
resolved by the following system of simultaneous equations: 

*i " [ f.l Pijqij ' PPPJo ' I U «ij 

N N 
FPP. - 2 p..q.. / 2 IT. q., 

J° i-1 »J iJ i-1 1 !J 

in which: 
Hi - international price for BH i 
PPP - purchasing power parity between currency of country 

j and the numeraire country o 
j - country, j » 1 ... M 
i - BH, i = 1 ... N 

By using PPP. , values in national currency of country j can be 
converted into real values, expressed in the currency unit of the 
numeraire country. 

The PPP. , derived according the GK method, satisfies the 
transitivity and internal consistency conditions, but does not 
pass the factor reversal test. 

Eurostat has developed the Gerardi (G) method, which has 
recently been integrated in the IP method. The main difference 
between the GK and G methods is that GK uses a set of internatio­
nal prices which are the weighted (by quantities) averages of all 
prices of the participating countries, whereas G uses internatio­
nal prices, i.e. the unweighted geometric mean of price ratios in 
national currency. So in the G method each country has the same 
weight in the calculation of international prices. This is called 
unit country weighting (UCW). 

Real values for each BH and for the aggregate are obtained 
in the G method as follows: 
-First a parity is calculated for each BH i between the national 
currencies of each of the M countries and a standard of reference 
as the unweighted geometric mean of all parities between each 
pair of countries: 

ppp* P P Q - [ n P P P ' ] 1 / M 

j PPS l <,_! ja J 

in which: 

PPP. _ - purchasing power parity between currency of 
j PPS country j and a standard of reference (PPS) for 

BH i 
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1 
PPP = purchasing power parity between currency of 

country j and currency of country a for BH i 
Q = country, d = 1 ... M 

-Next the nominal value of BH i in country j is divided by 

PPP. in order to obtain a real value expressed in PPS for BH 
i in country j. 
-Finally all real values of the BHs in country j are added, which 
results in a real value for the aggregate. These real values of 
the aggregates satisfy both the transitivity and internal consis­
tency conditions. However, equi-characteristicity is not 
guaranteed. 

The three phases described above are originally called the G 
method. Two further steps have been taken in order to arrive at 
equi-characteristicity for the comparison (Expert Group, 1989b). 
The EKS procedure, which is applied at the BH level to obtain 
transitivity for the basic Fisher parities, can also be applied 
at the level of aggregation. Starting point is now a M*M matrix 
with Fisher volume ratios between each pair of countries, which 
are obtained with the G method. Each element (j,k) can be repre­
sented as: 

J i=l ppp l—l ppp i=l ppp i=l ppp 
"j PPS j PPS k PPS k PPS 

in which: 

VR 
F., = Fisher volume ratio between country j and k 

j k J J 

An EKS volume ratio, which differs logarithmically in the least 
squares sense only minimally from the Fisher volume ratio is 
derived in the following way: 

EKS™ - [ S FVR * F™ ] 1 / M 

jk a=i Ja a k 

in which: 

VR 
EKS., = EKS volume ratio between country j and k 

jk } J 

This EKS volume ratio is transitive and equi-characteristic be­
tween countries. A disadvantage of the EKS procedure is that this 
volume ratio does not pass the internal consistency test. 

The IP method is the next step that can be applied after 
real values of the G method have been adjusted with the EKS pro­
cedure. The IP method also estimates volume ratios that differ 
logarithmically only minimally from the Fisher volume ratio by 
multiplying both the numerator and the denominator in the EKS 
volume ratio by the same scalar s1. The volume ratios of the IP 
method are defined as: 
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I P V Ü -
Jk 

in which: 

Rvj EKS 

i 
s 

N z 
i-1 

3B 

i „„i EKS . N i i E K S s RV, / Z s RV, 
i i-i k 

real value for BH i in country j, derived 
according the 6 method and adjusted by the EKS 
aggregation procedure 
scalar by which both real values of BH i in coun­
tries j and k are multiplied 

Values for the vector s are found in an iterative algorithm when 

VR VR 
the minimum distance between IF., and F.. is reached. As both 
real values of countries j and 4 are multiplied by the same sca­
lar, volume ratios between j and k remain unchanged. The advan­
tage of the IF method over the EKS procedure is not only that 
transitivity and equi-characteristicity is obtained, but that the 
average test of the volume ratios is satisfied too. Both methods 
fail to meet the additivity condition. 

2.6 Disagreement about the methodology 

In 1982 the Hill report Multilateral measurements of 
purchasing power and real GDP was published at the request of the 
UNSO, the OECD and Eurostat, in which an assessment was given by 
Feter Hill of problems, principles and methods of international 
comparisons. Hill's principle is that a common method should be 
used in order to avoid differences between official figures 
published by international organizations (Eurostat, 1982:7). Dif­
ferences between these official figures are confusing for users. 

In the discussion about the GK and G methods, Hill argues 
that the main difference between these two methods is whether the 
international price is a weighted average of national prices or 
not (Eurostat, 1982:52). In a two-country case with a large and a 
small country, the GK international prices will be very close to 
those of the large country. The volume index for the small coun­
try is very close to the Laspeyres volume index based on prices 
for the large country. The use of own prices in intertemporal or 
international comparisons tends to yield volume estimates for the 
other country which are higher than those obtained by the use of 
the other's prices. So in this case the GK method tends to over­
estimate the volume of the small country relative to that of the 
large country. The extent of the overestimation depends on the 
divergence of the patterns of relative prices (Eurostat, 
1982:53-54). 

In a multi-country case it is less likely that the prices of 
one or two countries will dominate the weighted international 
prices. However, this is not true if one of the countries is 
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large in relation to the group as a whole, for example the US in 
the group of OECD countries. For this case Hill made some simula­
tions. Volume indices of the GK and G method are presented with 
alternately the US and Italy as reference country. When the US is 
taken as reference base, GK volume indices are higher than G 
volume indices for all countries, which demonstrates the tendency 
for the GK method to yield higher results. When the reference 
base is shifted to Italy, a medium-sized country, there is no 
bias in one direction of GK figures from the G figures. So Hill 
concludes that "it can be misleading to talk of one or other 
method yielding systematically higher or lower results than the 
other, unless the reference country (that is, the country with 
which the comparison is being made) is made quite explicit" 
(Eurostat, 1982:56). 

The choice between the GK and G methods is made by Hill with 
regard to which set of international prices is used. Hill prefers 
the GK international prices, which are defined as the sum of all 
values of each BH in all countries divided by the quantities of 
that BH. These prices are simple, objective, meaningful and cha­
racteristic for the group as a whole (Eurostat, 1982:59). The G 
international prices are simply a means to obtain a PPP. Then 
they disappear. 

However, Hill has a second argument in favour of the GK 
method. Another way to arrive at a set of international prices is 
to divide real values of each BH by its quantity. This set of 
international prices is identical to the GK international prices, 
but differs from the G international prices, which are used to 
calculate the PPPs. These two different sets of international 
prices of the G method are a source of confusion. So it is unnec­
essary to use the G method, as the two sets of international pri­
ces coincide in the GK method (Eurostat, 1982:61). 

The Hill report constituted the justification for using the 
GK method in phase V of the ICP (1985), but was not convincing 
enough to dispel all displeasure about the GK method. Eurostat 
continued with the development of the G method. The discussion 
about aggregation methods was reopened and resulted in two 
meetings of the Expert Group on ICP Methodology in 1988 (Luxem­
bourg) and 1989 (Paris). During these meetings criticism of the 
GK method concentrated on four points {Expert Group 1989a, d): 
(1) The Gerschenkron-effect 

The argument that in a two-country case GK international 
prices tend to overestimate volumes of the smaller country as the 
volume index is close to the Laspeyres index with the larger 
country as base, resurfaces in another form. GK international 
prices are closer to the prices of the central countries than to 
those of the peripheral countries. The underlying assumption is 
that the patterns of relative prices of central countries in the 
group differ less from each other than from those of peripheral 
countries. Hence volumes of peripheral countries are overestima­
ted and those of central countries are underestimated. This is 
called the Gerschenkron-effect. 
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(2) The lack of sectoral Independence 
GK international prices are derived after national prices of 

each BH are converted into a common currency unit by using the 
PPP of the whole GDP. This implies that volume ratios and pari­
ties at the BH level are a function not only of prices and quan­
tities of items of the BH, but of the prices and quantities of 
all other products as well. The justification for this phenomen 
is that prices are sectorally interdependent. However, from a 
practical point of view such an interdependency cannot be accep­
ted. It means that in carrying out a price and volume comparison 
for the BH bread, one needs to know not only prices and quanti­
ties of all kinds of bread in all countries, but also prices and 
quantities of all other products. International prices in the IP 
method are calculated as an equi-weighted geometric mean of 
national prices (which are not converted into a common unit) and 
are sectorally independent. 

(3) Prices/quantities asymmetry 
Parities and volume ratios are treated asymmetrically in the 

GK method. Volume ratios are close to the Laspeyres index based 
on the central country, while parities are close to the Paasche 
index. 
(4) The lack of proportionality in the volume ratios 

If one multiplies all quantities of a partner country by a 
scalar, the overall volume index with another country is not the 
same as the previous index -obtained by the GK method- multiplied 
by that same scalar. The consequences of this lack of proportion­
ality are made clear in the following example. Consider the case 
of per capita volume indices between country a and b. When these 
per capita volume indices are multiplied by the population ratio 
of the two countries, the result is not equal to the volume 
ratio, which is calculated directly from the nominal values. 

Supporters of the GK method rely mainly on the following 
arguments (Expert Group 1989a:4): 
(1) The Gerschenkron-effect 

GK international prices are simple, objective and have an 
explicit economic meaning as they are the average prices for the 
group of countries as a whole. By using this set of international 
prices the Gerschenkron-effect is accepted. The properties of the 
GK international prices are considered of more importance than 
the resulting Gerschenkron-effect (Expert Group 1989d:6). 
(2) Consistency with national accounts principles 

The GK international prices are the spatial counterpart of 
the average prices used in the national accounts of individual 
countries. Such average prices are obtained by dividing the total 
value of transactions of a commodity by the total transacted 
quantity of that commodity. 

In national accounts GDP and its components for different 
years can be revalued at constant prices so that a comparison 
between them is possible. In a matrix with real values of GDP and 
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its components in rows and countries in columns, such a compari­
son can also be made between countries, if rows and columns are 
additive. This condition is met when GK international prices are 
used to revalue national volumes. 
(3) The partitioning test 

GK international prices are not affected when a country is 
partioned in several parts, as all transacted quantities are 
treated independently of the country in which they take place. 

The arguments pro and contra the GK method are briefly sum­
marized in the above seven points. The opinion of the Expert 
Group after two meetings was against the GK method. In October 
1989 it will be decided whether the ICP will continue with the 
EKS or IP method as the aggregation method. 
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3. The calculation of PPPs and real values 
for agriculture in this research 

3.1 Introduction 

The previous chapter gives a general treatment of the metho­
dology for the calculation of real values and PPFs, without com­
menting specifically on agriculture. Now we shall describe which 
methods are used to obtain real values and PPFs for agriculture, 
and why these methods are chosen. 

The EKS method is used for calculating basic parities at the 
BH level. There is hardly any disagreement about which method 
should be used at the BH level: the EKS or the CPD method. Our 
choice of EKS is rather a pragmatic one: we spent some time 
during our research at Eurostat and EKS is the customary method 
Eurostat uses for this part of the calculation. 

At the aggregation level we applied the EKS aggregation pro­
cedure. This is contrary to the habits of the ICF, which used the 
GK method until now. However, considering the discussion about 
the GK method and the expected rejection of the use of this 
method in future calculations of the ICP, we thought it better 
to fall in with current thinking and use a method that is less 
controversial. We used the EKS aggregation procedure as this is 
less time-consuming than the IP method. It must be noted that IF 
figures differ hardly at all from EKS figures. 

Having explained our choice of method, we can now turn to 
the actual calculation. This chapter consists of five sections, 
the second of which is devoted to the definition of BHs for agri­
culture, and the third to a description of the data. The fourth 
section is divided into a number of subsections, in which the 
different steps in the calculation process are described. In the 
final section attention is paid to some related studies. 

3.2 Classification of agricultural output and intermediate con­
sumption in BHs 

A number of conditions must be satisfied for defining a BH, 
(see section 2.4): 
(1) there must be a value for each BH in each country 
(2) there must be a price for a representative product within 

each BH for each country 
(3) the selected products within the BHs must have an equal 

degree of characteristicity for all the countries 
(4) each country must have at least one price for a product for 

which there is also a price in another country 
With this list of criteria in mind, we arrived at the following 
classification of BHs: 

35 



A. OUTPUT 
CROP PRODUCTS 

(1) wheat 
(2) barley 
(3) other cereals (rye, oats, maize, rice) 
(4) potatoes 
(5) sugar beet 
(6) pulses 
(7) fruit 
(8) cauliflowers 
(9) tomatoes 
(10) other fresh vegetables 
(11) flowers 
(12) other crop products (wine, olive oil, rape, tobacco, hops) 

1) 

ANIMALS AND ANIMAL PRODUCTS 
(13) cattle 
(14) pigs 
(15) sheep and goats 
(16) poultry 
(17) milk 
(18) eggs 

B. INTERMEDIATE CONSUMPTION 
(19) fertilizers 
(20) feedingstuffs 
(21) energy and lubricants 

Appendix 2 gives an overview of which products belongs to each 
BH. 

The total value of the BHs is less than the value of both 
output and intermediate consumption, as some products are not in­
cluded in the BHs. The coverage of value of output/intermediate 
consumption by the BHs is shown in table 3.1. Coverage by the BHs 
is less for input than that for output. The reason is that the 
following input items are not included in the list of BHs: plant 
protection products, materials and small tools (maintenance and 
repairs), services and other intermediate consumption. The prob­
lem is that prices are not available for these items, as they in­
clude products which are too heterogeneous. We assume that price 
ratios of covered output and input are representative for the 
price ratios of all products in output and input. 

Probably the only BH that conflicts with the criteria is the 
BH "other crop products", which consists of a broad group of 
products. Wine is produced in only seven EC countries; in the 

1) It is not unusual to define the BH "other crop products" in 
this way; Goossens has done the same in his study. 
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rest of the countries there is neither a price nor a value for 
wine. So a separate BH for wine cannot be defined. But omitting 
wine from the list of BHs means that this list is less represen­
tative for the wine producing countries. That is why the BH 
"other crop products" includes olive oil and industrial crops, in 
order to contain prices and values for the non-wine producing 
countries as well. 

This classification of BHs was made after Luxembourg and 
Portugal had been omitted for lack of data for too many items. 
The data problem for Luxembourg consists mainly of missing pri­
ces, while for Portugal both prices and values are lacking. 
Otherwise the BHs have to be added in to bigger groups. Data for 
Spain for 1975 are not reliable, so Spain is omitted for that 
year. 

3.3 Description of the data 

The data needed in this research are values for each BH and 
prices for products within a BH. Both values and prices are ob­
tained from Eurostat agricultural statistics. A detailed descrip­
tion of these data is given below. Also some attention is paid to 
labour and land data. 

3.3.1 Prices 

Prices are obtained from agricultural price statistics sto­
red in the PRAG domain of the CRONOS databank. Orginally, these 
data on prices are collected for spatial comparisons between the 
Member States and for calculating price indices. A comparison of 
prices is only possible when prices are recorded for products 
which are representative for the production structure of the 
countries, and which are more of less identical. To guarantee 
this comparability, Eurostat has drafted target definitions for 
the characteristics of the products for which prices are collec­
ted by the national statistical offices. Some Member States are 
not able to collect price series for certain products, as those 
products are not normally available in their markets. 

In order to satisfy the characteristicity condition, it is 
assumed here that if a country has a price for a product, this 
product is representative for the production structure of that 
country. This implies that the Laspeyres and Paasche type price 
indices between each pair of countries are identical. Hence the 
resulting Fisher type index between each pair of countries has 
the following form: 

i.-.îtt.-'î-.'»'".*'"6 

F - Fisher type index between countries j and k for BH h 
pn. - price in country j of g commodity of BH h, which is 

representative in both countries j and k, g = 1 ... G 
gj 
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All prices are measured at the level at which they contri­
bute directly to farmers' income. So selling prices of agricultu­
ral products are recorded at the first marketing stage, and 
purchasers' prices of the means of agricultural production at the 
last marketing stage when the product arrives at the farm. As 
prices must be representative of what the farmer actually re­
ceives or pays, taxes and subsidies linked to production must be 
taken into account. Taxes that reduce farmers' return (such as 
coresponsibility levies) are deducted from the selling price. 
Subsidies directly linked to production are added to the selling 
price. For purchasers' prices the opposite applies. Both prices 
are exclusive of value added tax (VAT) (Eurostat, 1988:6-18). 

3.3.2 Values 

Eurostat has two series of values for output and intermedi­
ate consumption: COSA and FRAG. COSA values are published in the 
EAA, while PRAG values are used as a weighting scheme for calcu­
lating EC price indices. Both values are measured exclusive of 
VAT. The main differences between the two series are the coverage 
of products and the prices against which volumes are valued. 

COSA values cover a larger range of products than FRAG va­
lues, as COSA values reflect total final output. PRAG values con­
sist of sales by the agricultural sector and do not make allow­
ance for own consumption, processing by producers and changes in 
stocks. 

COSA output values are based on ex-farm prices. This is the 
manufacturing cost price plus the producer's profit, plus taxes 
(other than VAT) paid by the producer on the products, such as 
coresponsibility levies, less subsidies received (Eurostat, 
1987b:66-67). PRAG output values are measured at selling prices, 
which are exclusive of taxes and inclusive of subsidies linked to 
the product. FRAG values for intermediate consumption are 
measured in the same way as COSA, i.e. purchasers' prices inclu­
sive of taxes (other than VAT) and exclusive of subsidies. How­
ever, subsidies directly paid to the farmer are not deducted from 
COSA purchasers' prices. COSA volumes are valued at the unit va­
lues of products entering the market in a reference year. The 
price for a product in PRAG is the average price for all units of 
that product recorded at the market in a reference year. See 
appendix A for a schematic representation of prices in COSA and 
PRAG. 

Although PRAG values for output correspond better to the 
prices used, we do not use them for the following reasons. COSA 
values reflect final agricultural output, while FRAG values are 
limited to sales by the agricultural sector. FRAG values are not 
available for 1985. For this year we are obliged to use COSA va­
lues. As it is confusing to use two different sets of values for 
the various benchmark years, we opted for using COSA values. 
Moreover, COSA values exist for more items than PRAG values. So 
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