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FOREWORD 

This study has been undertaken in the framework of the study programme of 

the Directorate Generalfor Agriculture of the Commission of the European 

Communities. 

The report was prepared by the ECOlfOMIST IlfrELLIGEICE UlfiT (EUROPE) S·A·, 

Avenue Louise, 137, Botte 5, B-1050 Brussels. 

The Division "Reports, studies, statistical information, documentation" 

of the Directorate-General for Agriculture participated in the work. 

Original language English 

The present study does not necessarily reflect the views of the Commission 

of the European Communities in this area and in no way antici~tes the 

Commission's future attitude towards this matter. 



INTRODUCTION 

The EIU undertook a study for the European Commission in 1974 on the 

implications of the energy crisis for Community agriculture. At the 

request of the European Commission, the EIU has undertaken the present 

study which was conceived as an updating and elaboration of the earlier 

study. 

The earlier study provided statistical data for 1972 or 1973, depending 

I 

on the sources used : the description and analysis of energy utilisation 

was essentially static. In the present study, the EIU has endeavoured to 

trace the trends in the period since 1972/73, depending on the availability 

of statistical data, and to identify energy utilisation in agriculture by 

source of energy, sector of activity and by region. 

The first chapter provides a summary of the main findings of this study. 

More detailed reports for the Member States of the Community <excluding 

Greece) are contained in the subsequent chapters. The summary chapter 

contains a series of tables which are made up from data extracted from 

the national studies. The tables and accompanying commentary have been 

designed to provide an outline of the information in the main dimensions 

of the subject of the study : 

- agriculture's share of national energy consumption 

- energy input to agriculture, both direct and indirect 

-direct energy input by fuel type 

- consumption of petroleum-based fuels 

- indirect energy 

- direct energy input by application. 

In most instances, it has been possible to provide comparable data for 

the countries of the Community, and in this respect the present study 

has produced more comparative data than did the earlier study undertaken 

in 1974. 



The EIU is of the opinion that the data set out in the summary tables are 

broadly comparable. In the commentary which precedes each table, attention 

is drawn to situations where comparisons are implicitly made between 

figures which are incorporated in a table but which are not directly com

parable with figures relating to other countries, because of differences 

in methods of evaluation. 

To make broad spectrum comparisons in the Summary, categories have been 

grouped to overcome the problems of comparison arising from Member States 

adopting different definitions to categorise fuels and their uses. 

Again, the EIU is of the opinion that such categories provide an overall 

picture of energy utilisation which is comparable in outline if not in 

every detail. 

The sources of information approached by the EIU in the course of the 

study are identified in the Appendix on Sources of Information. The EIU 

has preferred certain sources on the grounds that the data they provide 

are more comprehensive and reliable : these preferred sources have been 

used in compiling the summary tables contained in this report. 

Where the EIU felt that it could put forward reasonable estimates to fill 

gaps in data available from recognised sources, this has been done. EIU 

estimates are placed between brackets. 

II 
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Abbreviations and Symbols 

The main abbreviations used in the report are explained below 

Kilo 103 

Mega 106 

Gig a 

Tera 

Tonne 

Ha 

m2 

m3 

L 

HL 

TOE 

Kw 

KWH 

MWH 

GWH 

J 

MJ 

GJ 

Cal 

Kcal 

Teal 

GER 

ESD 

Eo 

Et 

Cp 

Cf 

Cs 

FU 

DERV 

SMD 

metric tonne 

hectare 

square metre 

cubic metre 

Litre 

hectolitre 
7 tonne oil equivalent= 10 Kcal 

Kilowatt 

kilowatt-hour 

megawatt-hour 

gigawatt-hour 

joule = 0.2388 Cal 

megajoule = 238.8 Kcal 

gigajoule = 238,800 Kcal 

calorie 

kilocalorie 

teracalorie 

gross energy requirement 

energy specific demand 

energy necessary to obtain raw product 

energy necessary for transformation 

calorific value of Losses 

calorific value of final product 

calorific value of by-products 

food unit (feed value of 1 kg of barley) 

diesel engine road vehicle (fuel) 

Standard-Man-Days 

3 



ADAS 

AI 

BSL-ESB 

CBS 

CEREN 

CNEEMA 

CPP 

CRISP 

DEF 

DL 

DS 

EFGF 

ENEL 

EN! 

ERL 

ETSU 

EUROSTAT 

FAO 

FMA 

Groupe EDEN: 

lAM 

lEA 

INS 

INSEE 

I STAT 

LEI 

MAFF 

NBST 
NFU 

NIAE 

OECD 

PTOM 
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Agricultural Development and Advisory Service (UK) 

Agricultural Institute CIRL) 

Electricity Supply Board (IRL) 

Centraal Bureau voor de Statistiek 

Comite d'Etudes et de Recherches Economiques 
sur l'Energie 

Centre National d'Etudes et d*Experimentation 
de Machinisme Agricole 

Comite Professionnel du Petrole 

Centre de Recherche et d'Information Socio
Politique 

Danske Elvaerkers Forening 

De Danske Landboforeninger 

Danmarks Statistik 

Electricite de France Gaz de France 

Ente Nazionale Energia Elettrica 

Ente Nazionale Idrocarburi 

Energy Resources Limited 

Energy Technology Support Unit 

Statistical Office of the European Communities 

Food and Agriculture Organisation 

(FR) 

(FR) 

CFR) 

(BELG.) 

(OK) 

(OK) 

(OK) 

CFR) 

CIT) 

CIT) 

(UK) 

Fertiliser Manufacturers' Association (UK) 

Groupe Interdisciplinaire Ecologie, Developpement 
et Energetique CFR> 

Institut fur Agrarpolitik und Marktlehre (FRG) 

Institut Economique Agricole 

Institut National de Statistique 

Institut National de La Statistique et des 
Etudes Economiques 

Istituto Nazionale Statistica 

Landbouw-Economisch Instituut 

Ministry of Agriculture, Fisheries and Food 

National Board for Science and Technology 
National Farmers Union 

(BELG.) 

(BELG.) 

(FR) 

(IT) 

(NL) 

(UK) 
(UK) 

National Institute of Agricultural Engineering 

Organisation for Economic Cooperation and Development 



ss 
SER 

UKASTA 

UMA 

UNA COMA 

WRR 

n/a 

Statistisches Bundesamt 

Service d'Economie Rurale 

United Kingdom Agricultural Supply Trade 
Association 

Utenti Motori Agricoli 

Unione Nazionale Costruttori Macchine 
Agricole 

Wetenschappelijke Raad voor het Regerings-
beleid 

not available 

not applicable 

nil or marginal 
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CFRG) 

(BELG.) 

(UK) 

CIT> 

CIT) 

(NL) 
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Conversion Factors 

For ease of comparison, in the national studies quantities are expressed 

in units appropriate to an energy source and in a standard unit. Energy 

is expressed in terms of tonnes oil equivalent (TOE) : a tonne oil equi

valent being equal to 107 kilocalories. In the summary chapter energy 

inputs are expressed in tonnes oil equivalent. 

In converting to tonnes oil equivalent, the EIU has adopted the conversion 

factors applied by the Organisation for Economic Cooperation and Development 

(OECD) in compiling the statistics published in Energy Balances, and the 

national conversion factors commonly used, as appropriate. The differences 

between the OECD and the national conversion factors are small, the OECD 

conversion factors are generally accepted as a standard, and they are set 

out below for reference. 

Gas is expressed in Teal, gross calorific value, and the following factors 

are used to convert gross Teal to net tonnes oil equivalent : 

Natural gas ••••••••••••••••••••••••••••••••• 

Town gas/coal gas ••••••••••••••••••••••••••• 

TOE net/Teal gross 

91.7 

91.7 

Electricity in final consumption is converted into tonnes oil equivalent at 

109 kilowatt-hours (KWH) = 0.086 MTOE 

The primary energy equivalent of electricity is converted into tonnes oil 

equivalent at 

-3 1 kilowatt-hour (KWH)= 0.222 x 10 TOE 

Solid Fuels, Crude Oil and Petroleum Products are converted from physical 

units into net tonnes oil equivalent by applying the following OECD factors.: 

TOE net/tonne 

Solid Fuels 

Hard coal (anthracite and bituminous) •••••• 0.70 

Lignite ••••••••.•.••••••••••••••••••••••••• 0.20 



BKB ••••••••••••••••••••••••••••••••••••••• 
Coke oven coke •••••••••••••••••••••••••••• 

Gas coke •••••••••••••••••••••••••••••••••• 

Patent fuel ••••••••••••••••••••••••••••••• 

Crude Oil and Petroleum Products 

Crude oil ••••••••••••••••••••••••••••••••• 

Liquefied petroleum gas ••••••••••••••••••• 

Gasoline# naphtha •••••••••••••••••••••••••• 

Kerosene, gas/diesel oil, fuel oil, jet fuel 

Residual fuel oil ••••••••••••••••••••••••• 

Non-energy products (other than naphtha> ••• 

Appropriate National Conversion Factors 

TOE net/tonne 

0.48 

0.67 

0.67 

0.70 

1.007 

1.140 

1.073 

1.045 

0.969 

0.950 

For the UK, Italy and Germany, Solid Fuels, Crude Oil, and Petroleum 

Products are converted by applying the following factors. 

1) Germany (Ministry of Economic Affairs) 

Solid Fuels : 

Hard coal (applied to t.c.e.) ••••••••••••• 

Patent fuel ••••••••••••••••••••••••••••••• 

Coke oven coke •••••••••••••••••••••••••••• 

Gas coke •••••••••••••••••••••••••••••••••• 

Brown coal •••••••••••••••••••••••••••••••• 

B.K.B. 

Liquid Fuels : 

Crude petroleum 

L.P.G. 

Motor gasoline •••••••••••••••••••••••••••• 

Kerosene •••••••••••••••••••••••••••••••••• 

Gas/diesel oil •••••••••••••••••••••••••••• 

Residual fuel oil ••••••••••••••••••••••••• 

Naphtha •••••••••••••••••••••••••••••••••••• 

Other non-energy fuels •••••••••••••••••••• 

TOE net/tonnes 

0.70 

0.75 

0.68 

0.67 

0.19 

0.48 

1.010 

1.096 

1.040 

1.020 

1.020 

0.980 

1.040 

0.930 
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Note : The data used for hard coal in Germany is already converted 

into coal equivalent and is therefore not the same as the figures 

expressed in metric tonnes published in "Energy Statistics 1974-

1978". 

The conversion factors Listed above relate to fuels in final consumption. 

The Institute for Farming Policy and Marketing (Institut fur Agrarpolitik 

und Marktlehre) has used conversion factors which take into account total 

energy input, including energy expended in producing the energy product 

available for final consumption. The conversion factors applied by the 

Institute for Farming Policy and Marketing are set out below : 

Electricity 

1000 KWH = 14.4 103 MJ 

Solid fuels and petroleum products 

Coal tonne 

Gas/diesel oil 

Lubricants 

1,000 Litres 

1,000 Litres 

32.6 103 MJ 

43.3 103 MJ 

46.6 103 MJ 

These conversion factors can be used to convert primary energy equivalents 

into tonnes oil equivalents. 

2) Italy (Italian Ministry of Industry) 

Solid Fuels TOE net/tonne 

Hard coal imported •••••••••••••••••••••••••••• 0.740 

Hard coal indigenous •••••••••••••••••••••••••• 0.3657 

Lignite ••••••••••••••••••••••••••••••••••••••• 0.250 

B.K.B. •••••••••••••••••••••••••••••••••••••••• 0.430 

Coke oven coke •••••••••••••••••••••••••••••••• 0.700 

Gas coke •••••••••••••••••••••••••••••••••••••• 0.640 

Liquid Fuels 

Crude oil ••••••.•••••••••••••••••••••••••••••• 

L.P.G • •••••••••••••••••••••••••••••••••••••••• 

Gasoline 

Kerosene 

1.000 

1.100 

1.050 

1.030 

8 



TOE net/tonne 

Gas/diesel oil ..................................... 
Residual fuel oil 

Naphtha ••••••••••••••••••••••••••••••••••••••••••••• 

Petroleum coke ••••••••••••••••••••••••••••••••••••• 

Lubricants, bitumen, paraffin waxes, others •••••••• 

3) United Kingdom (Department of Energy) 

1.020 

0.980 

1.040 

0.830 

0.5506 

TOE net/tonne 

Solid Fuels 

Hard coal 

Coke oven coke ••••••••••••••••••••••••••••••••••••• 

Patent fuel •••••••••••••••••••••••••••••••••••••••• 

Liquid Fuels 

Crude oil 

LPG •••••••••••••••••••••••••••••••••••••••••••••••• 

Gasoline ........................................... 
Kerosene ••••••••••••••••••••••••••••••••••••••••••• 

Gas/diesel, distillate fuel oil •••••••••••••••••••• 

Residual fuel oil .................................. 
Non-energy products •••••••••••••••••••••••••••••••• 

0.6640 

0.6362 

0.6362 

1.0226 

1.1263 

1.0650 

1.0556 

1.0344 

0.9849 

1.0349 

The following factors were used to convert original units of liquid fuels 

into tonnes before conversion into tonnes oil equivalent, where necessary 

Lit res/tonne 

White spirit ••••••••••••••••••••••••••••••••••••••• 

Burning oil (including vaporising oil) ••••••••••••• 

Derv fuel .•••.•.•.•.......••........••••••••••.•••. 

Gas oil ............................................ 
Marine diesel oil 

Fuel oi l light 

.................................. 

Fuel oil 

Fuel oil 

medium •••••••••••••••••••••••••••••••••• 

heavy ••••••••••••••••••••••••••••••••••• 

1,280 

1,260 

1,185 

1,185 

1,175 

1,075 

1,055 

1,035 

9 
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Furthermore, conversion factors commonly used in Denmark, France and Ireland 

differ from the conversion factors adopted by OECD for the following categories 

of fuels : 

Light fuel oil 

DERV fuel 

Gasoline 

Residual fuel oil 
(heavy fuel) 

Liquid petroleum 
gas 

Solid fuels except 
wood 

Wood 

Residual fuel oil 

Gas/diesel oil 

Gasoline 

Propane and butane 

Denmark 

35.9 MJ/Litre equivalent to 
0.858 TOE/litres '000 

36.8 MJ/Litre equivalent to 
0.879 TOE/Litres '000 

31.6 MJ/Litre equivalent to 
0.755 TOE/Litres '000 

40.6 MJ/kg equivalent to 
0.97 TOE/tonne 

46 MJ/kg equivalent to 
1.099 TOE/tonne 

France 

0.667 TOE/tonne 

0.14 TOE/m3 

1 TOE/tonne 

835 10-6 TOE/litre 

735 10-6 TOE/litre 

11.05 10-4 TOE/kilo 

OECD 

1.045 TOE/tonne 

1.045 TOE/tonne 

1.073 TOE/tonne 

0.969 TOE/tonne 

1.14 TOE/tonne 

OECD 

Several factors 
according to type 
of fuel 

None provided 

0.969 TOE/tonne 

1.045 TOE/tonne 

1.073 TOE/tonne 

None provided 

Data on consumption of petroleum products obtained from the Comite Professionnel 

du Petrole have been converted from tonnes of product into tonnes oil equivalent 

by applying OECD conversion factors. The returns made by the Comite Professionnel 

du Petrole are very comparable to the statistics compiled by OECD. As the OECD 

statistics are expressed in tonnes oil equivalent, it seems appropriate to 

convert the Comite's figures expressed in tonnes into tonnes oil equivalent 

by using the same conversion factor. 

Ireland OECD 

Liquefied petroleum 1.1263 TOE/tonne 1.14 TOE/tonne 

Kerosene 1.0556 TOE/tonne 1.045 TOE/tonne 

Gas/diesel oil 1.0344 TOE/tonne 1.045 TOE/tonne 

Residual fuel oil 0.9849 TOE/tonne 0.969 TOE/tonne 
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Data on consumption of petroleum products derived from data prepared by 

the Agricultural Institute were converted from volume units into calorific 

units by applying Irish conversion factors. 
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SOURCES OF INFORMATION : A COIOIElfT • 

The main sources of information used by the EIU in compiling the statistical 

data presented in the national studies are listedin &pJendix 2. 

Major problems in evaluating the consumption of energy in agriculture are: 

- the diversity of sources and the wide variances between the 

figures put forward by sources 

-the absence of comprehensive and regular evaluations of the consump

tion of energy in agriculture, derived from surveys which have the 

specific objective of measuring energy consumption in agriculture 

- the lack of a generally accepted definition of the activities which 

constitute the agricultural sector, and the identification and 

isolation of energy uses for professional agricultural purposes and 

energy uses for private household purposes on the farm 

- the lack of a generally accepted definition of those products and 

activities which should be taken into account in assessing indirect 

energy inputs to agriculture, and the diversity of methods followed 

in evaluating indirect energy contents of products and services. 

A problem presented by much of the documentary material on the subject of 

energy use in agriculture is that the material treats the efficiency of 

energy in sectors of agriculture, rather than detailing actual national 

consumption of energy in agriculture. Thus 'energy budgets' are given 

for particular crops or categories of livestock, but methods of pro~cing 

a given item vary so much from one farm and one year to another that 

grossing up from individual energy budgets to arrive at national energy 

consumption is frequently misleading and invalid. Also, energy budgets 

or energy inputs are calculated in various ways. For example, some give 

the energy value of fuel used in different field operations separately; 

others include this in their evaluation of each stage of cultivation and 

harvesting, making comparison of the constituents difficult. Again, some 



energy inputs are calculated on the basis of a tonne of output, others per 

hectare of land used. 

13 

A further difficulty exists in that authors frequently refer to one another's 

calculations in their own papers, and it is not always possible to identify 

the origin of certain data. 

The best informed persons approached by the EIU were aware of the main 

sources of data on energy consumption but few were able to comment in any 

detail on the methodology and calculations which lay behind the findings. 

Moreover, while respondents were often familiar with national sources of 

data on energy consumption in agriculture, they were rarely aware of attempts 

made in other countries tc• measure energy inputs to agriculture: this situa

tion does not facilitate international comparisons. 

A prime source of comparative international data on energy consumption in 

agriculture is the OECD statistics published in Energy Balances and Energy 

Statistics. The value of OECD statistics is that they allow the identifi

cation of national consumption of energy and of consumption in agriculture 

on a comparative basis, and also provide a historical series which allows 

the tracing of trends. 

While OECD statistics on energy consumption are reliable at the aggregate 

national level, the breakdown of national totals to identify energy consump

tion by end-use sectors is subject to a wide margin of error. OECD breaks 

down estimates of aggregate national consumption of energy by type of fuel 

so as to identify the main consuming sectors and sub-sectors of the economy. 

Adjustments have to be made to align consumption with estimates of produc

tion, foreign trade and changes in stocks. Consequently, it is believed 

that the margin of error in evaluating consumption in agriculture, which is a 

relatively small end-use sector, can be appreciable. 

OECD statistics on energy consumption in agriculture are often partial in 

that they cover only a limited range of fuels. For example, OECD statis

tics exclude the use of natural gas in the Netherlands, are limited to 

petroleum products for Belgium and to electricity for Ireland. 
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For these reasons, OECD statistics often diverge from national sources. 

Criticism of the coverage and reliability of OECD statistics is made in the 

national studies. 

In each national study, the EIU has identified the sources which have been 

used in assessing the situation. 

The companies and organisations approached by the consultants are listed 

in alphabetical order by country in appendix 1. 
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STRUCTURE OF AGRICULTURE 

As a background to tbe analysis of energy cons~ptio~ in agriculture, the· 

structure of the agricultural sector .has been sketched in terms of area 

under cultivation', number of holdings, number employed and·· co.ntributiQn to' ' 

·the national economy. 

Salient features of agriculture in the Europea~ Comm\lnity have .. b.een the ,•,' 
I 

contraction of the area cultiva~.ed, ·and the declin~. in the· number of: · · · · 
,\ 

holdings and share of the actlve· population finding employment in _agricul- .' ·. 
' ' ' or. '. 1,, ' 

ture, forestry and fishing. - ~ ··: 

'' 
',ot ,.- : ~ 

Tablel.l shows that in the period 1975 to 1978 the area cul.tiv~t~d . .'con~racte4 .·.~ :: ,,. 

by 1 to 2 per cent in most co,untries. Ireland is the excepti-On..:·· in. ~h~ ~ . :: .. :.: 
' ' . . ' ' ' ~ . . ' . \ 

five-year period from 1970· to 1975 the area under cultivation· in I:rel.and i~. ).· ·:,-·. 
believed to have increas~d by some 12 per cent,, with't~e·incre4s.e'being .. :· ·:· ,. 

' ' 
most evident in the area devoted to permaneD:t pasture and•·meadow.. ·:····, · ·1-: 

• ' '·' ' <c ,\' ' 

. ~ '. 
' • '.4 .'' 

• 1 •• , 

The number of agricultural holdings fell by. 6-7 per cent in most. count~ies , .. · .( .. 
' ' ,' • .: ' ' ', •,i. 

in the period 1975-1978. The reduction in·'·.tbe. numb.er of holdinas. wa$, parti.-·<:·· 
cularly marked in Belgium (-8 per cent) and .LuXemburg·; (-ll' pe~ ce~~) t' .Q\lt·r.,:·. :. . . 

the number of holdings fell .by only 4 per een~ i~ the.·U~it'ed 'King·d~~· •.·· · ·-,:) ;< ,·:~ 
. ~ ~ ; . '' ~ ~ :- .... -

t' •; ' 

~ I ' • ' I • , ' 

A particular feat~re of agriculture !n Italy' is ·th.e :large ·:number .of ·s~·~}/:.~ .\: .·. ·. 
. . • •• ' #,' .... 

holdings. The area ·under cultivation in Italy i• .sotu.e 5Cf p~r e.ent SJ;Dall~r:.' .·:: 
than the area cultivated in Frat:tce, .. but-the nuinber of hol'dings, is nearl;·{~. ··~~: .. ~ ... \ 
twice as great. Only 2 p~~ cent of Italian farms are Qf over· $,0 hect~res ... ·:. ,,.··~ ·;: 

but these farms account fot a third of. the .. tot~l area. un.~er 'cultiva~io~. ~ ~:_,· ·.·:-· 

. ·'•, :··." 

The average size of farms rang,es from 66 he~tare·s·· in ~h~ .. Unite_d_ Ki~gdotn ~·a:,:.·.' 
6-7 hectares in It;aly. Iri the·. period· 1975-19'78 the avEd··age·· size ··:Of. bold{ng·~ · ·. 

increase<! by 6-7 per cent in moet countries~ but by oltly .l pet c~nt·in'-t,:he :.:. ; 

United Kingdom and by as much as 16. per cent in Ireland 'i~ the:perfod :197~ :· ·,, · .. 
' i •• J .' ' ·,,.. • ... , • I 

\· 

1975. 
' ' ·.· ... ;::. 

'·' .· 

'. 
". " r, 

' ·. •., 



The proportion of the active population engaged in agriculture varies 

appreciably, from 24 per cent in Ireland to 3 per cent in the United 

Kingdom and Belgium. Agriculture provides employment for some 9 per cent 

of the active population in France and Denmark; for some 6 per cent in 

Germany, the Netherlands and Luxemburg. 

16 

Agriculture's contribution to the national economy {l) in ternsof gross value 

added at factor cost in 1979 ranged from 14 per cent for Ireland to some 

2 per cent for Germany, Belgium and the United Kingdom: 

Belgium 2.4 per cent 

Denmark 4.7 per cent 

France 4.7 per cent 

Germany FR 2.1 per cent 

Ireland 13.7 per cent 

Italy 7.5 per cent 

Luxemburg 2.8 per cent 

Netherlands 3.7 per cent 

United Kingdom 2.2 per cent. 

{1) Source EUROSTAT - AGRICUUTURAL ACCOunTS. 



T
ab

le
 1

.1
 

S
tr

u
ct

u
re

 o
f 

A
g

ri
cu

lt
u

re
 

P
o

p
u

la
ti

o
n

 
A

re
a 

N
um

be
r 

o
f 

A
ve

ra
ge

 S
iz

e 
E

ng
ag

ed
 
in

 b
 

C
ou

nt
ry

 
Y

ea
r 

C
u

lt
iv

at
ed

 
H
o
l
d
i
n
~
s
 a 

o
f 

H
o

ld
in

g
s 

A
g

ri
cu

lt
u

re
 

(h
a 

'o
oo

) 
<'

oo
o)

 
(h

a)
 

(%
) 

B
el

gi
um

 
19

75
 

1
,4

6
2

 
10

6 
1

3
.8

 
3

.6
 

19
78

 
1

,4
3

3
 

97
 

1
4

.8
 

3
.2

 

D
en

m
ar

k 
19

75
 

2,
 9

36
 

13
0 

2
2

.6
 

9
.8

 
19

78
 

2
,9

2
7

 
12

2 
2

4
.0

 
9

.0
 

F
ra

nc
e 

19
75

 
29

,4
26

 
1 '

2
0

9
 

2
4

.3
 

1
0

.2
 

19
78

 
2

9
,1

5
0

 
1

' 1
26

 
2

5
.9

 
9.

1 

G
er

m
an

y 
FR

 
19

75
 

12
,4

62
 

90
5 

1
3

.8
 

7
.4

 
19

78
 

12
,3

05
 

84
4 

1
4

.6
 

6
.5

 

Ir
el

an
d

 
19

70
 

4
,7

3
2

 
26

7 
1

7
.7

 
19

75
 

5
,3

2
5

 
26

0 
2

0
.5

 
2

4
.0

 

It
a
ly

 
19

70
 

16
,8

07
 

2
,1

7
3

 
7

.7
 

1
8

.5
 

19
75

 
16

,0
97

 
2

,0
5

3
 

7
.8

 
1

6
.8

 
19

77
c 

16
,5

17
 

2
,6

3
4

 
6

.3
 

1
4

.7
 

L
ux

em
bu

rg
 

19
75

 
13

2 
6 

2
2

.0
 

6
.1

 
19

78
 

13
0 

5 
2

5
.9

 
5

.6
 

N
et

h
er

la
n

d
s 

19
75

 
2

,0
7

4
 

14
4 

1
4

.4
 

6
.6

 
19

78
 

2
,0

3
8

 
13

4 
1

5
.2

 
6

.2
 

U
ni

te
d 

K
in

gd
om

 
19

75
 

17
,4

51
 

27
2 

6
4

.2
 

2
.7

 
19

78
 

17
' 1

63
 

26
0 

6
6

.0
 

2
.7

 

a 
o

f 
1 

h
e
c
ta

re
 a

nd
 

o
v

er
; 

b 
a
g

ri
c
u

lt
u

re
, 

fo
re

st
ry

 a
nd

 
fi

sh
in

g
; 

c 
Is

ti
tu

to
 N

az
io

n
al

e 
S
t
a
t
i
s
t
i
c
~
 

S
ou

rc
e:

 
E

u
ro

st
at

 -
Y

ea
rb

oo
k 

o
f 

A
g

ri
cu

lt
u

ra
l 

S
ta

ti
s
ti

c
s
 1

98
0 

.....
. 

-.
.J

 



AGRICULTURE'S SHARE OF NATIONAL DIRECT ENERGY CONSUMPTION (OECD) 

Statistical data compiled by OECD, and published in Energy Balances 

of OECD Countries and in Energy Statistics, provide a common source 

which attempts to record and compare consumption of energy in the countries 

of the European Community. OECD statistics also provide an historical 

series which can be used to trace trends both.in national and agri

cultural consumption of energy. 

The EIU considers that OECD statistics on national consumption of 

energy are reliable and a valid source of comparative data. The 

statistics on energy consumption in agriculture are less reliable for 

the reasons given in the chapter on Sources of Information. Moreover, 

in some instances OECD provides only a partial coverage of energy 

consumption in agriculture: data on Belgium are confined to petroleum 

products, data on Ireland are confined to electricity for 1977 and 1978, 

and data on the Netherlands exclude natural gas. 

In the analysis of the relative importance and trend in consumption of 

energy in agriculture, the EIU has drawn on OECD data in the first 

instance, and used other sources either for supplementary data or as 

an alternative and, in the view of the EIU, more reliable measure. 

The EIU suggests that the share of national consumption of direct energy 

taken up by agriculture in the Member States is as follows: 

Belgium 2-3 per cent 

Denmark 5-6 per cent 

France 3-4 per cent 

Germany FR 2-3 per cent 

Ireland 5-6 per cent 

Italy 2-3 per cent 

Luxemburg 0.5-1 per cent 

Netherlands 4-6 per cent 

United Kingdom 1-2 per cent 

EUR 9 2-3 per cent. 

18 



The trend in the input of energy to agriculture in the five-year 

period 1973-1978 has been assessed in terms of average annual rates 

of increase or decrease in the period: 

Belgium + 3 per cent 

Denmark - 3 per cent 

France + 2 per cent 

Germany FR + 4 per cent 

Ireland + 7 per cent 

Italy + 4 per cent 

Luxemburg +3-4 per cent 

Netherlands + 4 per cent 

United Kingdom - 4 per cent. 

Tables 1.2 and 1.3, set out at the end of this chapter, provide a comparative 

summary of statistical data extracted from OECD sources referring to 

national consumption of direct energy and consumption of direct energy 

in agriculture. 

The stat{stics should be interpreted in the light of the commentary 

which precedes the tables. Comment is made, country by country, 

on the scope and reliability of OECD statistics and other sources as 

bases for assessing the position of agriculture within the context of 

national energy requirements and for determining trends. 

Belgium 

OECD statistics on consumption of energy in agriculture are partial in 

that they are confined to petroleunt products. Moreover, OECD puts 

consumption of petroleum products far lower than the two sources which 

are preferred by the t:IU- E. Van Hec.ke and J.P. Lebailly. OECD 

statistics are used to illustrate the share of national energy consumption 

accounted for by agriculture and the trend in consumption. 

19 



On the basis of OECD statistics, it is estimated that agriculture 

accounts for about 2 per cent of total national energy consumption, 

with agriculture taking up about 3 per cent of national consumption 

of petroleum products. Estimates based on data compiled by E. Van 

Heeke would raise agriculture's share of total national energy 

consumption to close on 3 per cent. 

Between 1973 and 1978, consumption of petroleum products in agriculture 

rose from 461,000 TOE to 527,000 TOE, an increase of 14 per cent, 

equivalent to an average annual rate of increase of 3 per cent. 

Denmark 

OECD statistics on consumption of energy in agriculture take into 

account petroleum products and electricity (since 1974). OECD puts 

consumption of energy in agriculture appreciably higher than the two 

sources preferred by the EIU - S. Rasmussen and Danmarks Statistik. 

The main reason for this variance appears to be inclusion of household 

consumption on the farm irt OECD statistics. 

From OECD statistics it is estimated that agriculture accounts for 

close on 8 per cent of total national energy consumption, with agri

culture taking up rather more than 8 per cent of national consumption 

of petroleum products. On the basis of data compiled by Danmarks 

Statistik, the share of national energy consumption attributable to 

agriculture (excluding household farm consumption) is of the order 

of 5 per cent. 

Between 1973 and 1978, OECD shows consumption of energy in agriculture 

remaining constant at 1,250,000 TOE. In the same period, Danmarks 

Statistik records a decline of 13 per cent in energy consumption for 

professional agricultural purposes to 826,000 TOE. 

20 



France 

OECD data on consumption of energy in agriculture takes into account 

petroleum products and electricity. OECD puts consumption of 

petroleum products in agriculture in 1977 at some 30 per cent below 

the estimates of the two sources preferred by the EIU - Ministry of 

Agriculture and Centre National d'Etudes et d'Experimentation de 

Machinisme Agricole (CNEEMA). 

OECD statistics show agriculture accounting for 2 per cent of total 

national energy consumption in 1978, with agriculture taking up 3 per 

cent of national consumption of petroleum products. On the basis 

of data obtained from the Ministry of Agriculture and CNEEMA relating 

to 1977, agriculture's share of total national energy consumption 

would have been 3-4 per cent in 1977. 

Between 1973 and 1978, OECD shows consumption of energy in agriculture 

rising by 9 per cent to 3,159,000 TOE, equivalent to an average annual 

growth rate of 2 per cent. 

Germany FR 

OECD statistics show agriculture accounting for close on 1 per cent of 

national energy consumption in the period 1973 to 1978. This is 

considered to be a serious underestimation of the share of national 

energy consumption attributable to agriculture. 

If OECD statistics are a reliable measure of national energy consumption, 

OECD's assessment of energy input to agriculture is believed to be far 

too low. If direct energy consumption in agriculture as measured by the 

Institut fur Agrarpolitik und Marktlehre (lAM) is compared with OECD's 

evaluation of national energy consumption, agriculture's share is 

21 



seen to be 2.5 per cent in 1978. This is believed to be a more 

reliable indication of the relative importance of input of direct 

energy to agriculture. 

lAM shows that between 1973 and 1978 direct energy consumption in 

agriculture rose by some 25 per cent, an average annual rate of 

growth of 4.5 per cent. OECD statistics show no growth in energy 

consumption in agriculture in the period. The EIU suggests that 

the trend which emerges from lAM statistics is the more reliable. 

Ireland 

OECD cannot be used as a source for determining agriculture's share 

in national energy consumption or for tracing trends in consumption 

of energy in agriculture, as the data on agriculture compiled by 

OECD are confined to electricity in 1977 and 1978. 

Data obtained from the Agricultural Institute (AI) can be used to 

evaluate the share of agriculture in national energy consumption 

in 1974 and 1978: 

National 
energy consumption 
(OECD) 

Agriculture 
(AI) 

- share % 

1974 
(TOE '000) 

5,700 

290 

5 

1978 
(TOE 'OOO) 

6,440 

377 

6 

The evaluation of energy consumption in agriculture in 1974 and 1978 

by the Agricultural Institute also provides an indication of the trend 

in consumption of energy in agriculture. In the four years, consumption 

increased by 30 per cent, equivalent to an annual growth rate of 7 per cent. 

22 



Statistics compiled by OECD and by the Ministry of Industry are close 

in their evaluation of the consumption of energy in agriculture. 

Both sources show agriculture accounting for 2 per cent of national 

energy consumption in 1978, and agriculture's share has remained steady 

in the period 1973-1978. 

Between 1973 and 1978, OECD shows consumption of energy in agriculture 

rising from 1,940,000 TOE to 2,310,000 TOE, an increase of 19 per cent 

equivalent to an average annual rate of growth of 3.5 per cent. 

The growth in consumption of energy in agriculture recorded by the 

Ministry of Industry for the same period is somewhat lower, from 

1,940,000 TOE in 1973 to 2,168,000 TOE in 1978, an increase of 12 

per cent. The Ministry of Industry puts consumption of energy in 

agriculture at 2,362,000 TOE in 1979: an increase in consumption of 

22 per cent in six years is equivalent to an average annual rate of 

growth of 3.3 per cent. 

Luxemburg 

OECD statistics are the only source available from which to determine 

the consumption of energy in agriculture, and the source is considered 

to provide a reliable assessment of the situation, at least in recent 
I 

years, even though OECD identifies only the use of petroleum products 

and electricity in agriculture. 

Agriculture's share of national energy consumption is relatively low 

at under 1 per cent: in 1978 agriculture's share of total national 

consumption is estimated at 0.6 per cent, with agriculture taking up 

1 per cent of national consumption of petroleum products. 

23 



In the period 1973-1978, OECD statistics show energy consumption in 

agriculture rising from 13,000 TOE to 21,000 TOE, an increase of 62 

per cent. Most well-informed observers discount this trend, and 

attribute the apparent growth to massive underestimation of energy 

input to agriculture prior to 1977. In the five years from 1973 

to 1978, energy consumption in agriculture is likely to have increased 

by 15-20 per cent, equivalent to an annual growth rate of 3-4 per 

cent. 

Netherlands 

Natural gas accounts for close on 46 per cent of national energy 

consumption. In 1973, natural gas was the second largest source 

of energy after petroleum products, accounting for 39.6 per cent of 

total energy consumption. In 1978, natural gas was the largest 

single source of energy, accounting for 45.6 per cent of total 

energy consumption: petroleum products had fallen to second place 

with a 42 per cent share. 

As far as agriculture is concerned, OECD statistics are partial 

and their use is limited by the fact that consumption of natural 

gas in agriculture is not broken out separately. As a consequence, 

the OECD statistics show agriculture accounting for a share of 

national energy consumption of no more than 0.6 per cent to 0.8 

per cent in the period 1973 to 1978. If consumption of natural 

gas in agriculture is taken into account, the share rises to 4-6 

per cent of national energy consumption. 

OECD figures show that in the period 1973 to 1978 consumption of 

petroleum products and electricity in agriculture rose by 21 per 

cent, equivalent to an average annual rate of growth of 4 per cent. 

24 



/ 

United Kingdom 

OECD and the Department of Energy compile detailed statistical series 

on energy consumption in agriculture, which are very comparable, although 

the Department of Energy (Energy Statistics) gives a slightly higher 

value for energy consumption in agriculture. 

Agriculture's consumption of energy has fallen in recent years, and 

agriculture's share of national energy consumption has also declined, 

if only marginally. Department of Energy statistics give agriculture 

a 1.4 per cent share of national energy consumption in 1973: the 

Department of Energy and OECD are agreed that agriculture's share 

had fallen to 1.2 per cent in 1978. 

Consumption of all fuel sources in agriculture declined between 1973 

and 1978, with the exception of electricity. Department of Energy 

statistics show consumption falling from 2,216,300 TOE in 1973 to 

1,839,500 TOE in 1978, a decline of 17 per cent equivalent to an annual 

rate of decline of 4 per cent. 

25 
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DIRECT AND INDIRECT CONSUMPTION OF ENERGY IN AGRICULTURE 

In determining direct and indirect energy consumption in agriculture, 

the EIU has looked to the recognised national sources of information 

There are no more than one or two organisations or individuals in 

each country who have undertaken comprehensive surveys into the con

sumption of energy in agriculture, and the majority of these surveys 

are essentially static, referring to the situation in the year selected 

for the exercise. 

The main surveys are relatively recent, and describe the situation in 

1977 or 1978. Given the moderate pace of change in the utilisation 

of energy in agriculture, it seems reasonable to compare data drawn 

from two consecutive years. Moreover, the margin of error inherent 

in such an exercise is far greatE!r than variations in energy utilisation 

from one year to the next. 

The Summary chapter serves to bring together the findings of the most 

reliable and complete surveys on direct and indirect consumption of 

energy in agriculture. Other sources of information are identified 

in the national studies. 

The EIU has taken the findings of the more comprehensive surveys as 

being the most reliable. These surveys were undertaken with the 

specific objective of evaluating energy inputs to agriculture, 

whereas other sources of information are partial, in that they deal 

with a particular fuel or activity, or treat agriculture as a residual 

category. For a number of countries, it has been possible to compare 

the findings of two or more surveys which are sufficiently close to 

be considered as confirmatory • 

29 



The EIU has put forward estimates to fill gaps in the findings where 

it was felt that a meaningful figure could be estimated. The EIU 

would not claim that these estimates are more than a broad indication 

of the true value. 

A particular problem encountered in assessing direct energy consumption 

in agriculture is the extent to which household consumption of energy 

on the farm has been identified and excluded. In all countries 

this has been attempted, but the degree of sucess is uncertain. 

It has been especially difficult to identify private and professional 

use of petrol and diesel oil. 

A valuable source of data on direct energy consumption is the farm 

accounts which are prepared for their members by professional organ

isations representing farmers. Another useful source is the claims 

for the refund of excise duties and other taxes levied on certain 

fuels. For reasons of confidentiality, these sources were not 

available to the EIU. The European Commission collects and analyses 

farm accounts, but again these could not be made available to the 

consultants. 

Few attempts have been made to evaluate indirect energy inputs to 

agriculture. The energy containing products which have been the 

subject of greatest attention are fertilisers. 

There is considerable confusion on the definition and measurement 

of indirect energy. 

- There is little agreement on the products and services 
which should be taken into account. 

- The products themselves are often difficult to appraise, 
in particular the volume/area of farm buildings, the 
rate of use and depreciation of agricultural machinery, 
and the incidence of transport 

- Methods of evaluating indirect energy contents are various. 
It is usual to refer to a recognised authority, often British, 
French or American, and make ad hoc adjustments to allow for 
local conditions. 
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Indirect energy consumption is an area of uncertainty where a wide 

margin of error must be accepted. The persons interviewed by the 

consultants were often unaware of the detailed work which went into 

assessments of indirect energy, and they were reluctant to criticise 

sources which were put forward as the best or only source of inform

ation on the subject. Few respondents could comment critically on 

comparisons with other countries. 

Tablel.~set out at the end of this chapter, has been compiled to 

show in a comparative form the extent of direct and indirect energy 

consumption in agriculture in Member States. The evaluations 

were made for 1977 or 1978, and the sources of the data are ident

ified in the table. 

Where possible, information obtained from two sources is provided 

to illustrate the extent to which one confirms the other. 

The statistical data are broadly comparable across the nine countries, 

but should be interpreted in the light of the comments which precede 

the table. 

Direct energy accounts for 20-30 per cent of total direct and indirect 

energy consumption in five countries: 

- Belgium 

- Ireland 

- Italy 

- Luxemburg 

- United Kingdom. 

The comparatively low share of 20 per cent attributed to direct energy 

in Luxemburg is suspect, as the evaluation of indirect energy is an 

estimate arrived at by the EIU and may well be on the high side. 

The importance of direct energy input rises to 38 per cent of total 

energy input in Denmark. Indirect energy consumption in the form of 

the energy content of agricultural machinery, farm buildings and 

transport and services provided by third parties, was excluded in the 
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survey of indirect energy input undertaken by S. Rasmussen. The 

EIU has partially filled the gap by estimating the energy content of 

agricultural machinery. 

The relatively low share of indirect energy in Germany is partly 

attributed to the exclusion of animal feedstuffs, other than imported 

feedstuffs, from the evaluation of indirect energy input. 

Data provided on the Netherlands are very approximative: the high share 

of direct energy (46 per cent) probably reflects the importance of horti

culture, but estimates of indirect energy consumption are very tentative. 

Belgium 

Comprehensive studies on energy consumption in agriculture (direct and 

indirect energy) have been undertaken by J.P. Lebailly and E. Van Heeke. 

Lebailly's evaluations are based on averages for the three years 1974-

1976, and Van Heeke's analysis relates to 1977. 

The findings of the two studies are broadly similar. Direct electricity 

consumption accounts for much of the difference between the evaluations 

of total direct energy input, with Lebailly putting annual consumption 

19 per cent higher than Van Heeke. Lebailly and Van Heeke are broadly 

in agreement in their estimates of total indirect energy consumption, 

although they diverge in the breakdown of indirect energy by source of 

input, particularly in their respective evaluations of the indirect 

energy content of agricultural machinery. 

Direct energy consumption accounts for some 25-30 per cent of total 

energy consumption in agriculture, and petroleum products account for 

80 per cent of direct energy input. 

The findings of both studies are set out in detail in the chapter on 

Belgium. In the Summary Chapter comment is restricted to the findings 

of Van Heeke as this is the more rPcent of the two studies. 
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Denmark 

At the request of the EIU, Danmarks Statistik carried out an analysis 

of energy consumption in agriculture based on national input/output 

data. The analysis is confined to direct energy input, but provides 

an h~storical series for the period 1967 to 1978. While an important 

source of data, the findings of the analysis should be treated with 

caution as they are the outcome of rational calculations and not of 

statistical returns relating specifically to the agricultural sector. 

The most comprehensive study of energy input to agriculture is that 

undertaken by S. Rasmussen. The study is static, referring to 1978, 

but direct and indirect inputs are evaluated. S. Rasmussen based 

his analysis of direct energy consumption on data extracted from 

farm accounts and on data obtained from the Danish Energy Board. 

Danmarks Statistik and S. Rasmussen are close in their estimates of 

direct energy consumption in 1978 - 826,000 TOE and 759,000 TOE 

respectively. Danmarks Statistik includes consumption of petrol 

(motor gasoline) for private purposes, and direct consumption of 

energy for fur production, bee rearing, forestry and agricultural 

services. Rasmussen confined his analysis to arable cultivation, 

livestock rearing and horticulture. 

OECD's estimate of total direct energy consumption in agriculture 

in 1978 is 52-65 per cent greater than the figures put forward by 

S. Rasmussen and Danmarks Statistik. It is assumed that the 

difference is largely accounted for by the inclusion of private 

and household energy consumption in the OECD statistics. If 

Rasmussen's estimates of direct energy consumption for professional 

and household purposes are aggregated, the total of 1,234,000 TOE 

in 1978 comes very close to the figure put forward by OECD for 

total direct energy consumption in agriculture • 
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S. Rasmussen puts indirect energy consumption at 1,060,000 TOE in 1978 

but this estimate takes into account only fertilisers, agrochemicals 

and feedstuffs. The EIU has estimated that the energy content of 

agricultural machinery used in 1978 could be of the order of 200,000 TOE. 

France 

Studies undertaken by the Ministry of Agriculture and by the Centre 

National des Etudes et d'Experimentation de Machinisme Agricole (CNEEMA) 

provide a detailed analysis of energy input to agriculture. The 

analyses are confined to a single year but are recent - 1977. The 

study undertaken by CNEEMA is the more complete in that its scope 

covers both direct and indirect energy consumption. 

The findings of the Ministry of Agriculture and of the CNEEMA for 1977 

are broadly similar, evaluating direct energy consumption in agriculture 

at close on 5 million TOE. A significant difference between the 

findings of these two studies lies in the evaluation of the consumption 

of electricity: this is largely due to the use of different conversion 

factors in expressing electricity in terms of tonnes oil equivalent. 

Germany FR 

The lnstitut fur Agrarpolitik und Marktlehre (IAM) has undertaken a 

detailed study on direct and indirect energy consumption in agriculture. 

For ease of comparison, the EIU has converted direct energy expressed 

in primary consumption to final consumption. 

Direct energy consumption at 43 per cent of total energy input to 

agriculture is high in comparison to other countries, where direct 

energy takes a 20-30 per cent share of total energy input. 
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The apparently high share of total energy input attributed to direct 

energy is probably due to an underestimation of indirect energy input. 

The LAM has confined its evaluation of the energy content of animal 

feedstuffs to imported feedstuffs alone, arguing that some.50 per 

cent of feedstuffs consumed in Germany are produced on the farm. 

Ireland 

The studies undertaken by the Agricultural Institute (AI) provide a 

detailed analysis of direct and indirect energy input to agriculture. 

The studies refer to two years - 1974 and 1978. In both years, direct 

energy consumption was estimated to account for 26 per cent of total 

energy input to agriculture, a proportion which is close to the norm 

for the European Community. 

There are two sources of statistical data on direct consumption of 

energy in agriculture - the Ministry of Industry and OECD. The 

analysis provided by the Ministry of Industry is the more detailed 

but the two sources are broadly in line. 

Indirect energy consumption has been estimated by the EIU, taking 

into account fertilisers, agro-chemicals, animal feedstuffs and 

agricultural machinery. 

Luxemburg 

Data presented by OECD are the main sources of information on con

sumption of direct energy in agriculture, and the origin of the data 

processed by OECD is the Ministry of Energy. OECD statistics 
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identify petroleum products and electricity only, but these fuels 

would account for well over 90 per cent of direct consumption of 

energy in agriculture. Respondents at the Ministry of Agriculture 

accepted OECD statistics as being reliable for recent years - since 

1977. 

Estimates of indirect energy consumption in agriculture are tenuous, 

and are made up of an estimate of the energy content of fertilisers 

arrived at by Energy Research Limited, and the EIU's estimate of the 

energy content of feedstuffs and agricultural machinery. 

The relative importance of direct energy - 20 per cent of total direct 

and indirect consumption - appears low, but this may be more apparent 

than real as when dealing with small quantities the effect of statis

tical error is magnified. 

Netherlands 

There is a lack of reliable statistical data on direct consumption 

of energy in agriculture. The margin of error in estimates of direct 

energy consumption is probably wide, but some reassurance can be drawn 

from the closeness of estimates put forward by OECD, Landbouw-Economische 

Instituut (LEI) and Wetenschappelijke Raad voor bet Regeringsbeleid (WRR). 

The EIU is of the opinion that the data prepared by WRR is the closest 

to reality. 

It appears that l~ttle attempt has been made to assess indirect energy 

consumption in agriculture. 

United Kingdom 

The official sources of statistical data on direct consumption of 

energy in agriculture are the OECD statistics on the Energy Balances 
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of Member States, and the Digest of United Kingdom Energy Statistics. 

The latter is produced by the Department of Energy, which also prepares 

the energy balances presented by the OECD; the two sources provide 

comparable figures. 

Dr. D.J. White has undertaken studies on the use of direct and indirect 

energy in agriculture. In these studies, data on direct energy 

consumption derived from the Digest of United Kingdom Energy Statistics 

have been expressed in terms of primary energy equivalents. As it is 

more customary to express direct energy in terms of final consumption, 

the EIU has brought together estimates of direct energy arrived at by 

OECD and the Department of Energy with the evaluation of indirect 

energy consumption calculated by Dr. White. 

The relative importance of direct energy consumption, at 25 per cent 

of total direct and indirect energy consumption in agriculture, is in 

line with the situation found in other Member States of the Community. 
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DIRECT ENERGY CONSUMPTION BY TYPE OF FUEL 

It is evident from the breakdown of direct energy consumption by type 

of fuel that petroleum products predominate in all countries, with 

the exception of the Netherlands where natural gas accounts for 

over 80 per cent of direct energy input to agriculture. In other 

Member States, petroleum products represent 80-90 per cent of direct 

energy input. 

Belgium 

Petroleum products, solid fuels and natural gas are grouped into a 

single category by E. Van Heeke, and represent energy inputs to 

animal rearing, horticulture and the powering of tractors and farm 

machinery. 

Fuel consumption has been assessed on the basis of farm accounts 

prepared by the Belgische Boerenbond, from claims for refund of 

excise duty levied on fuel oil, and from information'provided by 

gas distribution companies. 

It is est~ated that of the 750,000 TOE classified by Van Heeke under 

the heading 'fossil fuels' some 48,000 TOE are natural gas utilised 

in horticulture. Petroleum products account for close on 80 per 

cent of direct energy input to agriculture. 

Denmark 

s. Rasmussen shows that in 1978 petroleum-based fuels accounted for 

90 per cent (682,000 TOE) of direct energy consumption in. agriculture. 

39 



The main usage sector is horticulture which takes up 51 per cent of 

petroleum-based fuel supplies to agriculture, mainly for the heating 

of glasshouses. 

Electricity, which accounted for 10 per cent of energy consumption in 

agriculture in 1978, is mainly used to power ventilation systems in 

the rearing of animals. 

France 

Petroleum products are estimated to account for over 80 per cent of 

direct energy consumption in agriculture: the Centre National d'Etudes 

et d'Experimentation de Machinisme Agricole (CNEEMA) puts the share 

of petroleum products at 89 per cent in 1977, while the Ministry of 

Agriculture puts the share of petroleum products at 83 per cent in the 

same year. The figure of 175,000 TOE shown under gas comprises 

mainly liquefied petroleum gas, and its inclusion in the category of 

petroleum products would increase the relative importance of that 

category to over 90 per cent of all direct energy inputs. 

The category of 'other' fuels consists mainly of coal and wood. It 

is the practice in some countries to treat wood as a 'non-commercial' 

source of energy, and to exclude non-commercial fuels from evaluations 

of energy input. 

Germany FR 

Petroleum products account for 85 per cent of direct energy input 

to agriculture, and electricity takes a somewhat higher share than 

in most other countries at 11 per cent. Close on 2 per cent of 

direct energy is attributed to lubricants which are classified under 

the 'other' category in Table 5. 
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Ireland 

The values arrived at by the Agricultural Institute for direct 

consumption of energy are reasoned estimates for the whole country 

based on partial data and observations on energy consumption in 

selected samples of farms. The input of petroleum-based products 

is made up of four categories of fuel: DERV fuel for powering tractors, 

fuel oil for heating animal rearing premises, heavy fuel oil for heating 

glasshouses and liquefied petroleum gas. Petroleum products account 

for over 90 per cent of direct energy input to agriculture. 

The Agricultural Institute has assessed electricity consumption, in 

terms of final consumption, at 21,000 TOE in 1974 and 32,000 TOE in 

1978, an increase of over 50 per cent. These estimates are based 

on observations which show a steady increase in the use of electricity 

as farming has become increasingly mechanized, in particular with 

the wider use of cooling and refrigeration equipment and of electrically 

powered pumps. 

Italy 

The main fuels used in agriculture are petroleum products w~ich account 

for 90 per cent of direct energy input. Electricity accounts for 

9 per cent of energy input: in the period 1972 to 1978 the consumption 

of electricity doubled. 

Luxemburg 

In 1978, direct consumption of petroleum products and electricity 

in agriculture was put at 21,000 TOE, equivalent to 0.6 per cent 

of total national consumption. Petroleum products are credited with 
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71 per cent of the total, and this would seem to be a low estimate 

although it is generally accepted as being realistic. 

Netherlands 

In recent years, natural gas has accounted for 80-90 per cent of direct 

energy consumed in agriculture. 

It is evident that natural gas has increased in importance as a source 

of energy, both at the national level and in agriculture. On the basis 

of the WRR estimates, natural gas accounted for 81 per cent of energy 

consumed in agriculture in 1977, and data obtained from the Ministry 

of Agriculture show natural gas with a share of 76 per cent in 1978. 

United Kingdom 

The main energy source for agriculture is petroleum fuels, which accounted 

for nearly 80 per cent of direct energy consumption in the 1970s. Three

quarters of this is taken up by gas/diesel oil. Solid fuels account for 

less than 2 per cent at present (4.3 per cent in 1972) and electricity 

makes up the remainder with a share of about 20 per cent. 
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DIRECT CONSUMPTION OF PETROLEUM PRODUCTS 

The preceding table (Tablel.5)has served to highlight the predominance 

of petroleum products in all Member States, with the exception of the 

Netherlands. 

In Ireland, Italy and Denmark petroleum products account for at least 

90 per cent of direct energy consumption in agriculture. In France, 

Germany, Belgium and the United Kingdom the share of direct energy 

input taken up by petroleum products lies between 80 and 90 per cent. 

In Tablel.6 petroleum products are broken down into five sub-categories 

to show the importance of particular petroleum-based fuels. 

Belgium 

The breakdown of the 702,000 TOE of petroleum products consumed in 

1977 by type of product has been estimated with reference to the relative 

importance of products identified by OECD. 

Denmark 

Residual fuel oil is the largest category of petroleum-based fuels, 

accounting for 56 per cent of total consumption of petroleum products 

in agriculture. This reflects a situation where horticulture takes 

up 51 per cent of petroleum-based fuels for the heating of glasshouses. 

Tractors and machinery used for the preparation of the soil account for 

17 per cent of consumption of petroleum-based fuels in agriculture. 
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France 

The Centre National d'Etudes et d'Experimentation de Machinisme Agricole 

(CNEEMA) puts the direct consumption of petroleum-based fuels (diesel 

oil, heavy fuel oil and petrol) at 6-7 per cent higher than does the 

Ministry of Agriculture. The CNEEMA makes an allowance for petrol 

consumption by collective organisations, an item which the Ministry 

of Agriculture excluded. The CNEEMA has redistributed consumption 

of oil products, giving far greater importance to heavy fuel oil. 

\ihereas the Ministry of Agriculture assumed that consumption of oil 

by collective organisations could be classified as consumption of 

diesel oil, the CNEEMA is of the opinion that heavy fuel oil accounted 

for a high proportion of the total. 

The 3,130,000 TOE shown under the heading 'diesel oil' in Table 1.6 
can be further broken down between 2,930,000 TOE of domestic grade 

diesel oil and 200,000 TOE of diesel-engine road vehicle fuel. 

Germany FR 

The Institut fur Agrarpolitik und Marktlehre (lAM) identifies two cate

gories of petroleum-based fuels - petroleum products, mainly for heating, 

and fossil fuels for powering tractors and machinery. 

Petroleum products for heating make up the largest category of energy, 

accounting for 61 per cent of all petroleum-based fuels and for 52 per cent 

of all direct energy consumption. Consumption has increased year by 

year, except for a fallback in 1974. 

Consumption of fossil fuel for machinery accounted for 33 per cent of 

all direct energy consumption in 1977, and for 39 per cent of consumption 

of petroleum-based fuels. 
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-- --- . . ... -- --- . . -- -- --------------------------------

Ireland 

The most important single category of direct energy is diesel fuel for 

tractors. Consumption of diesel fuel in 1978 was assessed on the basis 

of information on average consumption per tractor extracted from the 

1978 Farm Management Survey, and on an estimated tractor park of 120,000 

units: the calculation resulted in an estimated input of DERV fuel for 

tractors of 232,000 TOE for 1978, an increase of 38 per cent on 1974. 

The second largest category of petroleum products is heavy fuel oil 

for heating. On the basis of sample observations, national consumption 

of heavy fuel in the heating of glasshouses was assessed at 63,000 TOE 

in 1974. For 1978, input of heavy fuel for heating glasshouses was 

estimated at some 53,000 TOE, a decrease of 16 per cent. 

Fuel for heating animal rearing premises is mainly used in oil-fired 

central heating systems installed in pig breeding units. A problem 

encountered here is that it has not been possible to assess separately 

input for farming purposes and input for heating domestic premises. 

The es~imates of 33,000 TOE of fuel input for heating farms (excluding 

glasshouses) in 1974 and 49,000 TOE in 1978 include both the use of 

fuel for pig breeding and for domestic use. 

Although accounting for a small part of energy input, liquefied petro

leum gas has become more widely used since 1974. The Agricultural 

Institute has put input of liquefied gas to agriculture at 5,000 TOE 

in 1974 and 11,000 TOE in 1978, an increase of 120 per cent. 

Petroleum products represent 90 per cent of direct energy input to 

agriculture. Of these, diesel oil accounts for 72 per cent and 

fuel oil for 15 per cent. The upward trend in consumption of diesel 
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oil was broken only in 1975. While fuel oil is the second largest 

source of energy input to agriculture, consumption has remained very 

steady. 

Agriculture's share of national consumption of diesel oil has tended 

to decline, but agriculture's share of diesel oil consumption is 

relatively high at about 6 per cent. 

Luxemburg 

Residual fuel oil was the most important source of direct energy input 

in agriculture in 1978: 11,000 TOE of residual fuel oil accounted for 

52 per cent of direct energy input in agriculture, and for 2.4 per cent 

of total national consumption of residual fuel oil. Consumption of 

residual fuel oil in agriculture doubled since 1976 when OECD recorded 

consumption in agriculture for the first time. 

Small amounts of kerosene continue to be used in agriculture, although 

usage has fallen and OECD has not recorded consumption in agriculture 

since 1974 when 1,000 TOE were consumed. Motor gasoline consumption 

in agriculture is also low, and OECD last recorded consumption in 1973 

when 2,000 TOE were consumed. 

Netherlands 

Petroleum products account for a relatively low share of direct energy 

input to agriculture compared with other countries - 15 per cent in the 

Netherlands compared with 70-90 per cent in other Member States. This 

is due to the predominance of national supplies of natural gas as an 

energy source. 
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Unit~d Kingdom 

By far the largest use of energy in agriculture takes the form of 

petroleum fuels which account for 80 per cent of total direct energy 

consumption in agriculture. The most important areas of usage are 

tractors and self-powered machinery which together account for 50 per 

cent of consumption of petroleum fuels. The heating of glasshouses 

would account for 25 per cent of total consumption of petroleum fuels. 
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INDIRECT ENERGY CONSUMPTION 

The problems inherent in attempting an evaluation of indirect energy 

input to agriculture were commented on in the chapter on Direct and Indirect 

Consumption of Energy in Agriculture. The problems are essentially 

associated with definition and methodology. 

The EIU has attempted to bring into an evaluation of indirect energy con

sumption fertilisers, animal feedstuffs, machinery and agrochemicals. It 

is generally agreed that these are the main items and they are identified 

in mo~t countries. Fertilisers and animal feedstuffs are by far the main 

forms of indirect energy, and together account for some 70 per cent of 

total indirect energy consumption. 

Some countries extend the definition to include the energy content of farm 

buildings, packaging materials, fencing, irrigation, transport and services. 

These items are grouped in the 'other' category in Table 1.7, but oan often 

be identified more precisely in the national chapters. 

Belgium 

Indirect energy consumption in the form of fertilisers and animal feed

stuffs have been evaluated by the methods put forward by G. Leach, adapted 

to Belgian conditions by E. Van Heeke. 

The energy content of tractors and mobile agricultural machinery was 

evaluated by applying the conversion factors suggested by the Food and 

Agriculture Organisation (FAO), but allowance was made for the lighter 

weight of tractors used on Belgian farms. An arbitrary 20 per cent 

was added to cover energy expended in the form of repairs and 

maintenance. 

Miscellaneous items include farm buildings, agro-chemicals and maintenance 

products. The energy content of these has been taken as an arbitrary 

10 per cent of total energy input to agriculture .• 



By comparison with other countr~s, the importance of animal feedstuffs 
i 

in total indirect energy consumption seems high. The evaluation 
) 

of E. Van Heeke is, however, confirmed by J.P. Lebailly who arrives at 

a figure 12 per cent greater (1,639,000 TOE) as the annual average in 

the period 1974-1976. 

By contrast, the energy content of fertilisers appears to be low in 

comparison with other countries. E. Van Heeke and J.P. Lebailly 

arrive at broadly comparable estimates, and a third evaluation of the 

energy content of fertilisers based on a study by Energy Research 

Limited (ERL) tends to confirm the estimates of Van Heeke and Lebailly, 

even though the estimates based on ERL data are some 13-15 per cent 

lower than those of Van Heeke and Lebailly. 

Denmark 

Indirec·t consumption of energy in agriculture in Denmark is comparatively 

low at 62 per cent of total energy consumption. S. Rasmussen did not 

take into account indirect en~rgy•consumption in the form of agricultural 

machinery, farm buildings and transport and services provided by third 

parties. 

The EIU has made a broad estimate of the indirect energy content of 

agricultural machinery, which is put at 200,000 TOE in 1978. 

Fertilisers account for the largest indirect input to agriculture, 

representing 55 per cent of indirect energy and 34 per cent of total 

energy taken up by agriculture. S. Rasmussen's estimate of indirect 

energy input from fertilisers is close to an estimate of 676,000 TOE 

(1978/79) arrived at by Energy Resear~h Limited. 
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France 

The Centre National d'Etudes et d'Experimentation de Machinisme Agricole 

(CNEEkA) estimated total indirect energy consumption at 8.8 million TOE 

in 1977, of which the largest.item was fertilisers accounting for 44 per 

cent (3.9 million TOE) of total indirect energy input. 

Confirmation of this estimate can be found in an earlier and separate 

study undertaken by the Groupe Interdisciplinaire Ecologie, Developpement 

et Energetique (Groupe EDEN). The Groupe EDEN evaluated indirect energy 

consumption in agriculture at 8.7 million in 1975, of which the main 

constituents were: 

- fertilisers 
- feedstuffs 
- agro-chemicals 
- machinery 
- buildings 
- others 

3,880,000 TOE 
1,898,000 TOE 

500,000 TOE 
961,000 TOE 
95~,000 TOE 
552,000 TOE. 

The 'others' category includes such items as packaging materials and 

fencing, and the energy consumed in their utilisation, and irrigation. 

These are items which are not usually taken into account when evaluating 

indirect energy input. 

A third confirmation of the importance of fertilisers as a source of 

indirect energy input to agriculture comes from Energy Research Limited 

which puts the energy content of fertilisers at 4,037,000 TOE in 1978/79. 

Germany FR 

The lnstitut fiir Agrarpolitik und Markt.lehre (lAM) has eval.uated con

sumption of energy in agriculture for the period 1970 to 1978, although 

the evaluation of indirect energy input in 1978 was only partial. in 

that no evaluation was made of the energy content of agricultural 

machinery. In the period 1970 to 1977, indirect consumption of energy 

in agriculture has increased by 12 per cent, compared with a 40 per cent 

increase in direct energy consumption. 

52 



!A}1 takes into account four items when eva~uating indirect energy 

input to agriculture- fertilisers, agricultural machinery, imported· 

feedstuffs, and agro-chemicals. Of the four items, fertilisers 

is the most important, accounting for 52 per cent of total indirect 

energy input. 

~gricultural machinery is define-d to include tractors and self-propelled 

machinery p6wered by engine fuel. 

The lAM's evaluation of the indirect energy content of animal feedstuffs 

is limited to imported·feedstuffs. This procedure tends to depress 
' . ' 

the evaluation of indirect energy consumption in Germany in co~parison 

with ·other countries. Imported feedst~ffs are believed to account 

for some 45 per cent of overall cons~ption-of feedstuffs, but· of the 

remaining 55 per cent only 3 per cent takes the for:m of proce$sed 

feedstuffs. The greater part of animal feedstuffs of, German origin 

is unprocessed agricultural produce. 

Certain items which are considered as having an indirect energy input 

in some countries are excluded from I~l's analysis: these are agri• 

cultural buildings, maintenance products and packaging materials. 

Ireland 

According to the Agricultural Institute, the va.lues fo~ indirect. con

sumption of energy in the form of fertilisers and feed'processing 

are more reliable than other estimates of indirect energy cons.umption. 

These two items together account for about 50 per cent of indirect 

energy input in agriculture. Two sub-categories are grouped in the 

category 'animal feedstuffs' identified in Table 1.7 : 

- feed processing 37,000 TOE 
- imported feedstuffs 163,000 TOE. 

The values for feed processing are broad estimates based on· observations 

of energy input to milling, grinding and pelleting of feeds and to feed 

grain drying. 
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The estnnates of the energy content of imported feedstuffs, machinery, 

buildings and transport and services are regarded as broad estimates 

derived from the parameters for indirect energy consumption in agri

culture established by recognised authorities. It should be noted 

that account is taken of imported feedstuffs. 

The Agricultural Institute's estnnate of the indirect energy content 

of fertilisers is largely confirmed by separate evaluations made by 

Energy Research Limited which put the energy content of fertilisers 

at 515,000 TOE in 1978/79. 

The EIU could find no source which has systematically attempted to 

measure indirect energy input to agriculture. The EIU has collected 

data on the consumption and utilisation of the main categories of 

products which constitute a source of indirect energy. It must 

be accepted that the evaluations put forward by the EIU are broad 

estimates based on aggregate values for fertilisers, animal feedstuffs, 

plant protection products and agricultural machinery. 

Luxemburg 

The indirect energy content of fertilisers has been reliably estimated 

at 25,000 TOE in 1978. The EIU has estimated the energy content of 

agricultural machinery (tractors, harvesters and mechanical hoes) at 

20,000 TOE in 1978. Total indirect energy consumption is broadly 

assessed at 85,000 TOE, and animal feedstuffs is treated as a residual 

category. 
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Netherlands 

The EIU could find few sources of data on indirect usage of energy in 

agriculture. The leading agricultural and economic research institutes 

have not undertaken such work systematically. The Landbouwstatistiek 

Department of the Centraal Bureau voor de Statistiek confirmed that no 

systematic attempt had yet been made to evaluate indirect energy 

consumption in agriculture. 

Fertilisers are likely to be an important source of indirect energy 

consumption in agriculture, and may account for around 50 per cent 

of total indirect energy input. It is reliably estimated that the 

energy content of fertilisers in 1978 was equivalent to 751,000 TOE. 

United Kingdom 

Indirect consumption of energy in agriculture has been evaluated by 

Dr. D.J. White for a number of years, 1978 being the most recent. 

The values for fertilisers are the most reliable, and account for about 

41 per cent of indirect energy used in agriculture. The values 

given for transport and services, chemicals and miscellaneous uses 

were derived by G. Leach for 1968 and have not been updated. The 

figures for machinery, buildings and feedstuffs are open to question 

on the grounds of methodology, and may well be revised by Dr. White 

and his colleagues. 

The data for feedstuffs exclude imported products and those made on 

the farm itself. 

55 



T
a
b

le
l•

7
 

In
d

ir
e
c
t 

E
ne

rg
y 

C
o
n
s
u
m
~
t
i
o
n
 

in
 A

g
ri

cu
lt

u
re

 

A
ni

m
al

 
A

gr
o-

M
ai

n 
S

o
u

r-
F

e
rt

il
is

e
rs

 
F

ee
d

st
u

ff
s 

C
he

m
ic

al
s 

M
a
c
h
i
n
e
r
~
 

O
th

er
 

T
o

ta
l 

C
o
u
n
t
r
~
 

ce
 o

f 
D

at
a 

Y
ea

r 
TO

E 
'0

0
0

 
%

 
TO

E 
'0

0
0

 
%

 
TO

E 
'0

0
0

 
%

 
TO

E 
'0

0
0

 
%

 
TO

E 
'0

0
0

 
%

 
TO

E 
'0

0
0

 
%

 

B
el

gi
um

 
E.

 
V

an
 

H
ee

ke
 

19
77

 
39

2 
17

 
I,

 4
64

 
61

 
19

7 
8 

32
9a

 
14

 
2

,3
8

2
 

10
0 

D
en

m
ar

k 
s.

 R
as

m
us

se
n 

19
78

 
69

3 
55

 
34

1 
27

 
26

 
2 

(2
00

) 
1

6
 

(
I,

 2
60

) 
10

0 

F
ra

n
ce

 
CN

EE
M

A 
19

77
 

3
,9

0
0

 
44

 
1 '

8
0

0
 

20
 

60
0 

7 
I 

,3
0

0
 

15
 

I,
 2

00
b 

14
 

8
,8

0
0

 
10

0 

G
er

m
an

y 
FR

 
lA

M
 

19
77

 
3

,0
7

7
 

52
 

I,
 2

86
 

22
 

66
 

I 
,4

5
8

 
25

 
5

,8
8

7
 

10
0 

Ir
e
la

n
d

 
A

g
ri

cu
lt

u
ra

l 
In

st
it

u
te

 
19

78
 

49
6 

46
 

20
0 

18
 

19
5 

18
 

19
5c

 
18

 
1,

08
6 

10
0 

It
a
ly

 
EI

U
 

19
78

 
(4

, 0
81

) 
53

 
(2

,5
5

0
) 

33
 

(7
06

) 
9 

(4
14

) 
5 

(7
,7

5
1

) 
10

0 

L
ux

em
bu

rg
 

EI
U

 
19

78
 

(2
5)

 
29

 
(4

0)
 

47
 

(2
0)

 
24

 
(8

5)
 

10
0 

N
et

h
er

la
n

d
s 

EI
U

 
19

78
 

75
1 

25
 

(2
,0

00
} 

67
 

(3
0)

 
(2

00
) 

7 
(2

,9
8

1
) 

10
0 

U
n

it
ed

 
K

in
gd

om
 

D
.J

. 
W

hi
te

 
19

78
 

2
,2

2
8

 
41

 
I,

 2
54

 
23

 
20

3 
4 

95
0 

17
 

83
1 

15
 

5
,4

6
6

 
10

0 

EU
R 

9 
to

ta
l 

19
 7

7 /
7

8
d

 
(1

5
,6

4
3

) 
44

 
( 1

0,
 9

35
) 

31
 

(1
,6

3
1

) 
4 

(4
,9

3
4

) 
14

 
(2

,5
5

5
) 

7 
(3

5 
,6

9
8

) 
10

0 

a 
in

cl
u

d
in

g
 a

g
ro

-c
h

em
ic

al
s 

an
d 

b
u

il
d

in
g

s;
 

b 
in

cl
u

d
in

g
 b

u
il

d
in

g
s 

an
d 

m
is

ce
ll

an
eo

u
s 

it
em

s;
 

c 
in

c
lu

d
in

g
 b

u
il

d
in

g
s,

 
tr

a
n

sp
o

rt
 

an
d 

se
rv

ic
e
s;

 
d 

es
ti

m
at

e 
o

f 
an

n
u

al
 c

on
su

m
pt

io
n 

b
as

ed
 o

n 
n

a
ti

o
n

a
l 

to
ta

ls
 

fo
r 

19
77

 o
r 

19
78

 

S
o

u
rc

e:
 

A
s 

id
e
n

ti
fi

e
d

 i
n

 t
h

e 
ta

b
le

 a
nd

 E
IU

 
e
st

im
a
te

s 
in

 b
ra

ck
et

s 



DIRECT ENERGY CONSUMPTION BY USAGE 

By grouping usage sectors into broad categories, it is possible to 

compare the relative importance of the uses made of energy in a number 

of countries. This has been done in Table~8in which consumption 

of direct energy is broken down to identify three major sectors of 

use: 

heating in animal rearing and drying of crops 

- horticulture 

- machinery and power. 

Heating in animal rearing includes ventilation and energy expended 

in controlling the environment of rearing units. 

Machinery includes tractors and self-propelled agricultural machinery, 

and powered equipment used in dairy farming such as milking equipment 

and milk-cooling equipment. 

Belgium 

In evaluating direct consumption of fossil fuels in agriculture, 

Van Heeke has taken into account three inputs - heating in animal 

rearing, heating in horticulture, and the consumption of fuel and 

lubricants by tractors and other agricultural machinery. The EIU 

has broken down an aggregate figure for consumption of electricity 

(161,000 TOE) between the three major areas of energy usage. 

Horticulture accounts for the major part of direct energy consumption 

in agriculture, taking up 42 per cent of direct input of energy. 
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This situation is explained by the importance of cultivation under 

glass. Between 1973 and 1977, the consumption of light and heavy 

fuel oil in the heating of glasshouses declined from 374,350 TOE 

to 302,990 TOE, a fall of 19 per cent. In the same period, the 

area under glass rose marginally from 11,457,537 square metres 

to 11,515,937 square metres. 

Animal rearing accounts for about 26 per cent of direct energy input, 

mainly in the form of heating. Fuel and lubricants for powering 

agricultural machinery account for·about 32 per cent of direct energy 
consumption. 

Denmark 

Horticulture accounts for 40-50 per cent of direct energy input to 

agriculture, taking up an estimated 350,000 TOE in 1978. Agricultural 

machinery is defined as including tractors and machinery used in the 

preparation of the soil and harvesting, and machinery used in dairy 

farming. This category accounts for some 40 per cent of direct energy 

consumption. 

Heating is defined to include heating and ventilation in animal rearing, 

and drying of grain on the farm. These activities account for 10 per 

cent of direct energy input. 

France 

Estimates based on data obtained from the Ministry of Agriculture 

show that fuel for tractors and self-propelled machinery, and electricity 

used as power to drive agricultural machinery comprise the largest usage 

category, accounting for 70 per cent of direct energy input to agriculture. 



Heating, comprising mainly heating and ventilation in animal rearing 

and grain drying, takes up about 20 per cent of direct energy input. 

Germany FR 

The data on which to base an estimate of direct energy consumption 

by usage sector is scant. It is reasonable to assume that fuel 

and electricity used to power agricultural machinery accounts for 

40-50 per cent of total direct energy input to agriculture. 

Ireland 

In its analyses of the studies which it conducted on energy consumption 

in agriculture in 1974 and 1978, the Agricultural Institute arrived at 

broad estimates of the consumption of petroleum-based fuels and 

electricity by main usage sectors. 

The share of DERV fuel for tractors in total demand for petroleum-based 

fuels in direct consumption in agriculture would have risen from some 

63 per cent to about 67 per cent between 1974 and 1978, from 168,000 TOE 

to 232.000 TOE. 

The second largest category of demand for petroleum-based fuels is made 

up of heavy oil used for heating glasshouses; this category accounts 

for·about 15 per cent of petroleum-based fuels, equivalent to 53,000 TOE 

in 1978. The total area under glass in Ireland is estimated at 180 

hectares, of which 120-140 hectares are heated. 

Fuel to provide heating on pig-breeding farms would account for another 

14 per cent of total input of petroleum-based fuels to agriculture. 

However, a large proportion, which could be as high as 50 per cent 

according to some respondents, is probably accounted for by heating 

for domestic purposes. 
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Electrical machinery used in crop and livestock farming accounts 

for some 94 per cent of consumption of electricity for agricultural 

purposes. The main uses of electricity are in dairy farming where 

electricity is used for powering milk coolers. Consumption of 

electricity by farms cultivating crops under glass is relatively 

small and is equivalent to close on 6 per cent of all electricity 

consumed for agricultural purposes. 

Luxemburg 

Of total direct energy consumption in agriculture of 21,000 TOE in 

1978, OECD provides a breakdown which identifies 

gas/diesel oil 

residual fuel oil 

Electricity 

4,000 TOE 

11,000 TOE 

6,000 TOE. 

It can be assumed that gas/diesel oil and electricity are used mainly 

to power agricultural machinery, although the share of total direct 

energy consumption (48 per cent) thereby attributed to machinery 

and power appears relatively low. 

Residual fuel (52 per cent) is treated as being used in heating and 

drying. 

Netherlands 

Horticulture accounts for some 80-90 per cent of direct energy consumed 

in agriculture, and the heating of glasshouses accounts for over 90 

per cent of energy used in horticulture. In 1980. there were 28,700 

holdings engaged in horticulture, of which 42 per cent with cultivation 

mainly under glass. The number of horticultural holdings has declined 

by 22 per cent since 1971, but the number of holdings cultivating under 

glass has fallen by only 15 per cent. 
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Since the 1960s, there has been a marked increase in the number of 

natural gas burning installations in horticulture. The Dutch 

Government has been prepared to cover the cost of installing natural 

gas equipment, as part of a general energy programme aimed at encour

aging the use of a national fuel and reducing dependence on imported 

supplies of expensive petroleum products. 

United Kingdom 

Agricultural machinery and vehicles account for some 50 per cent of direct 

energy input. Energy used in heating and drying is the second largest 

usage sector, taking up close on 30 per cent of direct energy input. 

Horticulture accounts for 20-25 per cent of direct energy input. In 

broad terms, the heating of glasshouses accounts for a quarter of direct 

petroleum fuel input into agriculture, and this fuel represents up to 

40 per cent of the costs of producing fruit, vegetables and flowers 

in glasshouses. 
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APPElrniX 1 to StiOlARY CHA.Pl'ER 

SOURCES OF Il!FORIATIOI : LIST OF COJPA1fiES 

AlfD ORGAlfiSATI<mS APPROACHED BY THE CO!SUIII'Alfl'S 

Belgium 

- Belgische Boerenbond 
- Centre de Recherche et d'Information Socio-Politique 

- Faculte des Sciences Agronomiques de l'Etat 

- Federation des Industries Chimiques 

- Ford Motor Company (Be lgitJm) 

- Institut Economique Agricole 

- Institut National de la Sta~istique 

- Katholieke Universiteit Leuven 

- J.P. Lebailly 
- Ministere des Affaires Etrangeres 

- Ministere de !'Agriculture 

. Administration des Structures Agricoles 
• Service d'Information 

- Professeur E. van Heeke 
- Union des Exploitations Electriques en Belgique 

- Universiteit Gent 

Denmark 

- Danmarks Statistik 

- Danske Gasvaerker Forening 

- Dansk Elvaerkers Forening 

- De Danske Landboforeninger 

- Det Land~konomiske Driftbureau 

- Energiministeriet 

- Energystyrelsen 
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- Jordbrugsintitut 

- Konglige Veterinaer og Landbohojeskole 

- Landboorganisationernes Faellesudvalg 

- Landbrugets Ekonomiske Statistik Udvalg 

- Landbrugsministeriet 

- Landbrugsraadet 

- Ris~ Energisystemgruppen 

France 

- Academie d'Agriculture de France 

- Agra 

- Centre National d'Etudes et d'Experimentation de Machinisme Agricole 

- Chambre Syndicale Nationale des Fabricants d'Engrais Composes 

- Comite d'Etudes et de Recherches Economiques sur l'Energie 

- Comite Europeen des Groupements de Constructeurs du Machinisme 

Agricole 

- Comite Professionnel du Petrole 

- Compagnie Fran~aise des Petroles 

- Compagnie Fran~aise des Petroles Total 

- Electricite de France/Gaz de France 

- Federation Nationale de Syndicate d'Exploitants Agricoles 

- Institut National de Recherches Agricoles 

- Institut National de la Statistique et des Etudes Economiques 

- Laboratoire d'Ecologie Generale et Appliquee, Universite de Paris VII 

- Ministere de !'Agriculture 

- Ministere de I'Industrie 

- Organisation for Economic Cooperation and Development 

- Societe Nationale Elf Aquitaine ~ 

- Societe pour !'Etude et la Diffusion de Documents Economiques et 

Sociaux 

- Sopexa 

- Union des Industries Chimiques 

- Union Laitiere Normande 



Germany FR 

- Agrarwirtschaft 

- Bayerisches Staatsministerium fur Ernahrung, Landwirtschaft und 

Forsten 

- Bundesamt fur Ernahrung und Landwirtschaft 

- Bundesforschungsanstalt fur Landeskunde und Raumordnung 

- Bundesforschungsanstalt fur Landwirtschaft 

- Bundesministerium fur Ernahrung, Landwirtschaft und Forsten 

- Bundeswirtschaftsministerium 

- Deutsche Shell 

- Institut fur Agrarpolitik und Marktlehre 

- Institut (ur Landtechnische Grundlagenforschung der Forschungsanstalt 

fur Landwirtschaft 

Institut fur Technik in Gartenbau und Landwirtschaft 

- Landwirtschaftsverlag 

- Statistisches Bundesamt 

- Vereinigung Industrielle Kraftwirtschaft 

Ireland 

- Department of Agriculture 

- Department of Energy 

- Economic and Social Research Institute 

- Electricity Supply Board 

- Irish Central Statistical Office 

- Irish Institute for Industrial Research and Standards 

- National Board for Science and Technology 

- Oak Park Research Centre 

- The Agricultural Institute 

• Headquarters 
• Kinsealy Station 
• Carlow Station 

Italy 

- Ente Nazionale Energia Elettrica 

- Ente Nazionale Idrocarburi 

- Istituto Nazionale Statistica 



- Ministero Dell Industria 

- U~ione Nazionale Costructtori Macchine Agricole 

- Utenti Motori Agricoli 

Luxemburg 

- Eurostat 

- Ministere de !'Agriculture 

- Service Central de la Statistique et des Etudes Economiques 

- Service d'Economie Rurale 

Netherlands 

- Centraal Bureau voor de Statistiek 

- Landbouw-Economisch Instituut 

- Landbouw Hogeschool 

- Ministerie van Economische Zaken 

- Ministerie van Landbouw en Visserij 

- Nationale Raad voor Landbouwkundig Onderzoek 

- Nederlandse Stichting voor Energie-onderzoek 

- Staatsuitgeverij en -drukkerij 

- Unilever 

United Kingdom 

- Agricultural Engineers' Association 

- Agricultural Research Council 

British Agrochemicals Association 

- Department of Energy 

- Electricity Council, Intelligence Section 

- Fertiliser Manufacturers' Association 

- Glasshouse Crops Research Institute 

- Harwell, Energy Technology Support Unit 

- Imperial Chemical Industries 

• Agricultural Division 
• Plant Protection Unit 

- Institute of Agriculture, Fisheries and Food 

• Agricultural Development and Advisory Service 
• Rothampsted Experimental Station 
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- Institute of Energy 

- Monsanto 

- National Farmers' Union 

- National Institute of Agricultural Engineering 

- Open University Energy Research Unit 

- Shell International 

- Shell UK 

- United Kingdom Agricultural Supply Trade Association 

- Weed Research Organisation 

Among a confusing array of sources - many providing only partial data in 

terms of prices and activities, and many showing wide variances when attempting 

to measure similar inputs of energy - the EIU has had to express an opinion 

on which sources can be considered the most reliable. The selection of 

preferred sources was made after sounding out the opinions of well-informed 

persons during an extensive programme of interviews in each country. The 

criteria for selecting the preferred sources were: 

- the data are the findings of surveys which had as their objective the 

evaluation of energy inputs to agriculture 

- the surveys are comprehensive in that they take account of direct 

consumption of the main fuels, and attempt to assess indirect energy 

consumption 

- the data can be confirmed, at least broadly, by reference to other 

sources. 

The sources which were retained by the EIU are identified below, and it is 

from these that much of the statistical data which are set out in the tables 

that follow have been extracted. 

Belgium - E. Van Heeke 

-J.P. Lebailly 

Denmark - S. Rasmussen - Jordbrugsinstitut 

- Danmarks Statistik 

France - Ministry of Agriculture 

- Centre National d'Etudes et d'Exp~rimentation de 

Machinisme Agricole (CNEEMA) 



Germany FR 

Ireland 

Italy 

Luxemburg 

Netherlands 

United Kingdom 

Institut fur Agrarpolitik und Marktlehre (IAM) 

- Agricultural Institute (AI) 

- Minis~ry of Industry 

- OECD 

- Wetenschappelijke Raad voor het Regeringsbeleid 

- Department of Energy 

- D.J. White. 

The EIU has arrived at its own estimates to fill gaps in the data obtained 

from these sources, with a view to allowing a more comprehensive interna

tional comparison. These estimates should be treated with caution; they 

are broad estimates at the best. 

Most of the preferred sources of data have undertaken comprehensive but 

static studies on the use of energy in agriculture. The studies are, 

however, relatively recent, referring to 1977 or 1978. The difference in 

time is not sufficient to invalidate an international comparison, and the 

situation in 1977 or 1978 is unlikely to have altered significantly since, 

particularly if allowance is made for an inevitably broad margin of error. 
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CONSUMPTION OF ENERGY IN AGRICULTURE IN 
THE EUROPEAN COMMUNITY 

BELGIUM 

1981 
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AGRICULTURE IN BELGIUM 

The total area under agricultural cultivation was 1,432,000 hectares at 

the time of the Census of Agriculture held in May 1979. In the seven 

years since the Census of May 1972, the area under cultivation declined 

by 6 per cent. 

The agricultural sector in Belgium is characterised by a large number of 

small holdings, although the number is declining: from 1970 to 1978 the 

number of holdings fell by 32 per cent to 125,600. The average size of 

holdings has risen from 6.2 hectares in 1959 to 11.5 hectares in 1978. 

Only 3.1 per cent of the active population is engaged in agriculture, 

compared with 4.6 per cent in 1970. 

Table 2.1 

Belsium: Number of Asricultural Holdi !!iS a 2 1970-1978 

Size of Holding 1970 1977 1978 
(Hectares) Number % Number % Number % 

No activity 4,543 2.5 3,458 2.6 3,190 2.5 

1 5 93,237 50.7 57,308 43.7 53,847 42.9 

5 10 33,059 18.0 20,911 16.0 19,895 15.8 

10 15 20,838 11.3 15,621 11.9 15,070 12.0 

15 20 12,642 6.9 11,106 8.5 10,831 8.6 

20 30 11,281 6.1 11,510 8.8 11,503 9.2 

30 50 5,808 3.1 7,552 5.8 7,604 6.1 

50 100 2,222 1.2 3,040 2.3 3,125 2.5 

100 and over 375 o. 2 530 0.4 562 0.4 

Total 184,005 100.0 131,036 100.0 125,627 100.0 

a commercial holdings producing 1 for sale 

Source: Institut National de Statistique (INS) 
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Capital investment in agriculture has increased appreciably from year 

to year, rising from BF 7,000 million in 1968 to BF 17,000 million in 

1978. 

72 

Agriculture contributed 3 per cent of Gross National Product (GNP) in 1978, 

compared with 7 per cent of GNP some 25 years ago. Close on 70 per cent 

of gross added-value derived from agriculture is attributed to livestock 

and dairy farming, and this is consequently the sector of agriculture with 

the highest energy input. The trend towards larger, more mechanised 

holdings would suggest that demand for energy in a~riculture is increasing. 

ElfERGY COSTS 

The cost of inputs to agriculture is analysed annually by the Ministry of 

Agriculture and the analysis serves to illustrate the increasing burden of 

the cost of energy and lubricants since 1973· Energy and lubricants accounted 

for 4.8 per cent of goods and services purchased by farmers in 1972 but sharp 

rises in 1974, 1978 and 1979 have taken the share of energy and lubricants 

to 8.9 per cent in 1979• Energy and lubricants now represent the second most 

important input to agriculture, after feedstuffs (60 per cent) and ahead of 

fertilisers. 

In the seven-year period from 1972 to 1979 covered by Table 2.2, the cost 

of inputs of goods and services bought in by farmers has risen by 62 per 

cent from BF. 52,468 million to BF. 84,791 million. In the same period, the 

cost of energy and lubricants has increased nearly threefold from BF. 2,781 
million to BF. 7,546 million. 
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SOURCES AND SUMMARY OF DATA 

There are three main sources of data which can be used to evaluate the consump

tion of energy in agriculture, OECD statistics on the energy balance of 

member states, and the studies undertaken by Professor E. Van Heeke and by 

J.P. Lebailly. Of these three sources, only OECD provides a historical 

series of statistics which can be used to trace trends~ Van Heeke's analysis 

relates to 1977, and Lebailly's evaluations are based on averages for the 

three years 1974-1976. OECD statistics are, however, partial in that they 

cover only direct energy consumption in the form of petroleum-based fuels. 

Each of the three main sources of data are treated separately in subsequent 

chapters of this study, but so as to identify the dimensions of the 

subject at the outset, the main findings of the three sources are compared 

in Table 2.3. 

A comparison of the estimates of ~nergy consumption arrived at by Van Heeke 

and Lebailly shows that the findings are broadly similar. In an area of 

uncertainty, the differences can be attributed to methodology. 

Lebailly puts direct energy consumption 6 per cent above that of Van Heeke, 

at 970,000 TOE a year compared with 911,000 TOE. Direct electricity 

consumption accounts for much of the difference,with Lebailly putting 

annual consumption 19 per cent higher than Van Heeke. 

Lebailly and Van Heeke are broadly in agreement in their estimates of total 

indirect energy consumption, although, as will be shown later in th~ study, 

they diverge in the breakdown of indirect energy by source of input, parti

cularly in their respective evaluations of the indirect energy content of 

agricultural machinery. 
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Both Lebailly and Van Heeke evaluate direct consumption of petrole~based 

fuels far above the figures provided by OECD. Van Heeke's estimate of 

consumption of fossil energy (mainly petroleum-based fuels) of 750,000 TOE 

is 42 per cent higher than the figure of 527,000 TOE recorded by OECD in 

Energy Balances for 1977. Lebailly's estimated average annual consumption 

of 743,000 TOE for the three years 1974-1976 is 82 per cent above the 

consumption of petroleum-based fuels recorded by OECD for the same period 

(408,000 TOE). 

On balance, and after discussing the variance with well-informed respondents 

in Belgium and with respondents representing international organisations, 

the EIU suggests that the estimates of Van Heeke and Lebailly are closest 

to reality. The assumptions on which Van Heeke and Lebailly rest their 

evaluations are explained later in the report. 

Table2Jshows that direct energy consumption accounts for some 25-30 per 

cent of total energy consumption in agriculture, and that petroleum-based 

fuels account for some 80 per cent of direct energy input. 

It should be borne in mind that a high proportion of indirect energy 

utilised in agriculture in Belgium is imported in the form of animal feed

stuffs, fertilisers and agricultural machinery. Belgium is largely 

dependent on imports for supplies of these products. 



OECD DATA: DIRECT CONSUMPTION OF PETROLEUM-BASED Flli':T.S 

OECD statistics can be used to determine total energy consumption in 

Belgium. The data set out in Table 24 have been extracted from Energy 

Balances of OECD Countries 1973-1978, which was published in 1980. 

Table 2·4 
. c . a Belgium: Nat1onal Energy onsumpt1on , 1973-1978 

1973 1976 1977 1978 
TOE Per TOE Per TOE Per =T~OE~~P-e_r __ 
(mn) cent (mn) cent (rnn) ~ (mn) cent 

Solid fuels 8.14 21.7 

Petroleum pro-
ducts 21.21 56.6 

Gas 5.19 13.8 

Electricity 2.95 7.9 

National total 37.49 100.0 

of which: 

Agriculture b 0.46 1.2 

a direct final consumption 

b petroleum products only 

5.92 

19.22 

6.81 

3.24 

35.21 

0.41 

16.8 5.43 15.6 6.10 16.9 

54.6 18.78 53.8 19.12 53.0 

19.3 7.30 20.9 7.27 20.2 

9.2 3.38 9.7 3.56 9.9 

100.0 34.89 100.0 36.05 100.0 

1.2 o. 53 1.5 0.53 1.5 

Source: Organisation for Economic Cooperation and Development 

(OECD) - Energy Balances 

The share of agriculture in national consumption of direct energy cannot 

be derived from the partial data obtained from OECD, which only identify 

consumption of petroleum-based products in agriculture. Some measure of 

agriculture's share of energy consumption in recent years can be obtained 
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by r~lating OECD figures for national consumption with figures put forward 

by Van Heeke and Lebai lly for direct energy consumption in ag.ricul ture. 

This comparison shows that agriculture accounts for close on 3 per cent 

of national consumption of direct energy: 

1974-76 (average) 

1977 

National 
Consumption 
(TOE '000) 

34,777 

34,890 

Agricultural 
Consumption 
(TOE '000) 

970 

911 

Share of 
Agriculture 
(%) 

3 

3 

Table2-5has been compiled from statistical data extracted from Energy Sta

tistics of OECD Countries published by OECD. Although the statistical 

data are partial, relating only to direct consumption of petrole~based 

fuels, and their accuracy is questionable, those figures constitute the 

only time series which can be taken as indicative of the trend in consump

tion of energy in agriculture. The studies of Professor E. Van Heeke and 

J.P. Lebailly are essentially static. 

Table2·5below shows that in tonnage terms agriculture accounted for 

2.8 per cent of Belgian consumption of petroleum and petroleum gas 

products in 1978. In 1973, agriculture had taken up 2.2 per cent of 

national consumption of petroleum and petroleum gas. 

Since 1973, total national consumption of petroleum products has tended 

to decline from 20,597,000 tonnes in 1973 to 18,462,000 tonnes in 1978: 

the trend has not been even, and consumption has stabilised at around 

18,500,000 tonnes since 1976. 

Demand for petroleum-based fuels in agriculture reached a peak of 450,000 

tonnes in 1973, declined in 1974 and remained stable at around 397,000 

tonnes until 1977 when consumption rose steeply by 30 per cent to 517,000 

tonnes. The level of consumption was maintained in 1978 at 517,000 

tonnes, 15 per cent above the level of consumption in 1973. 

There is no information on the sulphur content of petroleum-based fuels 

refined in Belgium or imported, let alone of petroleum-based fuels used 

in agriculture. 
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DIRECT AND INDIRECT ENERGY CONSUMPTION 

The only detailed analyses of the consumption of energy in agriculture 

in Belgium are these undettaken by Professor E. Van Heeke, published 

by the Centre de Recherche et d'Information Socio-Politique 

{CRISP), and by J.P. Lebailly of the Faculty of Agronomic Science at 

Gembloux. 

EVALUATION BY PROFESSOR E. VAN HECKE 

Van Heeke has made a detailed evaluation of the energy input to agriculture 

in the year 1977. The results of Van Heeke's study were published in the 

early part of 1980. Van Heeke has evaluated total energy consumption in 

agriculture in 1977 at 137,888 106 
MJ which is equivalent to 3.3 million 

TOE. Direct consumption accounted for 911,000 TOE {28 per cent) and 

indirect consumption for 2,382,000 TOE {72 per cent). 
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Table 2.6 

Belgium: Energy Consumption in Agriculture, 1977 

Direct Energy 

Fossil energy 

of which: 

- hea~ing in animal rearing 

- heating in horticulture 

- fuel and lubricants for machinery 

Electricity 

Indirect Energy 

Fertilisers 

Total Direct 

Animal feedstuffs 

Agricultural machinery 

Miscellaneous (buildings, agro-chemicals, 

maintenance products) 

Total Indirect 

Total energy input 

MJ 
1.06 

31,405 

9,359 

15,576 

6,470 

6,697 

38,102 

TOE 
'OOO 

Per 
Cent 

750 22.8 

223 6.8 

371 11.3 

156 4.7 

161 4.9 

911 27·. 7 

16,425 392 

61,315 1,464 

11.9 

44.4 

6.0 8,258 197 

13,788 329 10.0 

99,786 2,382 72.3 

137,888 3,293 100.0 

Source: Centre de Recherche et d'Information Socio-Po1itiques (CRISP) 
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Direct Energy 

Direct consumption of fossil fuels and electricity accounts for close on 

28 per cent of total energy consumption in agriculture. The use of 

solid fuel in agriculture is low and is confined to the heating of 

stables and animal rearing units. The term fossil fuel refers to 

petroleum products,natural gas and coal which accounted for 750,000 TOE 

of direct energy consumption in agriculture in 1977, representing 82 per 

cent of total direct energy consumption. 

In evaluating direct consumption of fossil fuels in agriculture, Van 

Heeke has taken into account three inputs - heating in animal rearing, 

heating in horticulture, and the consumption of fuel and lubricants by 

tractors and other agricultural machinery. 

Fuel consumption in animal rearing has been assessed on the basis of 

an extrapolation of data extracted from farm accounts drawn up on 

behalf of farmers affiliated to the Belgische Boerenbond, the leading 

agricultural association representing farming interests. The analysis 

of farm accounts suggests that the average annual consumption of fuel 

per animal for heating is as follows: 

- sows 90 litres 

- fattening pigs 33 litres 

- laying hens 4 litres 

- fattening hens 3 litres 

- fattening calves 5 litres 

- cows 20 litres 

Fuel input in horticulture has been assessed on the basis of claims for 

the refund of excise duty included in the price of fuel oil paid by 

horticulturalists cultivating plants and crops under glass. These 

returns, which are treated as confidential by the fiscal authorities and 

are not published, support an estimate of aggregate consumption of 82,600 

tonnes of gas oil and 244,674 tonnes of heavy fuel oil in 1977. 
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The consumption of natural gas in horticulture has been assessed from 

data provided by the gas distributing companies. It was estimated that 

in 1977 some 48,000 TOE of natural gas were utilised in the horticulture 

sector. 

Estimates based on fiscal returns have been adjusted upwards to allow for 

farmers who have failed to file claims for the refund of excise duty, and 

for the small number of farmers who rely on propane and coal for the 

heating of animal rearing units and glasshouses. 

Fuel consumption for the powering of tractors and other farm machinery 

has again been assessed from farm accounts drawn up by the Belgische 

Boerenbond. The analysis of farm accounts allowed Van Heeke to arrive 

at the cost of fuel per hectare, and to differentiate between agricultural 

regions. The energy units arrived at by this method of evaluation were 

increased by 5 per cent to take account of consumption of lubricants. 

In evaluating the consumption of electricity in agriculture, Van Heeke has 

again relied on data extracted from farm accounts made available by the 

Belgische Boerenbond. On average, consumption of electricity is equivalent 

to 50 KWH per annum per hectare in Belgian agriculture: consumption of 

electricity has been evaluated on the assumption that 1 KWH is equivalent 

to 9.7 MJ and that power stations achieve an output yield of 37 per cent. 

In addition, an allowance is made for consumption of electricity by large 

users - in animal rearing and in heating glasshouses. The norms used to 

estimate consumption of electricity in animal rearing are as follows, in 

terms of placements for animals maintained in a year: 

- sows 250 KWH 

fattening pigs 25 KWH 

- cows 250 KWH 

- fattening calves 107 KWH 

- laying hens 2.1 KWH 

- fattening hens 1.8 KWH 

The norm for glasshouses is 5 KWH a year per square metre. 



Horticulture accounts for the major part of direct energy consumption in 

agriculture, taking up 49 per cent of direct input of fossil fuels. This 

situation is explained by the importance of cultivation under glass. The 

heating of glasshouses alone accounted for 41 per cent of direct energy 

input and for 11 per cent of total energy input in agriculture. 

Animal rearing accounts for about 25 per cent of direct energy input, 

mainly in the form of heating, but takes up the major part of indirect 

energy consumption in the form of animal feedstuffs. 

Fuel and lubricants for powering agricultural machinery account for some 

5 per cent of total energy input in agriculture but for 17 per cent of 

direct energy consumption. 
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Indirect Energy 

Data on the consumption of fertilisers have been converted into energy 

units following the method used by G. Leach in his study entitled "Energy 

and Production". A regional analysis of indirect consumption of energy 

in the form of fertilisers rests on a comparative analysis of expenditure 

on fertilisers as extracted from farm accounts. 

Energy inputs in the production and distribution of animal feedstuffs have 

been evaluated on the basis of average inputs in the United Kingdom arrived 

at by Leach. In 1968, Leach calculated that one kilo of animal feedstuffs 

was equivalent to 9.6 MJ of energy. This energy input is the sum of three 

energy factors: 

- energy consumed in the production of raw materials 

- energy consumed in the processing of raw materials into 

finished feedstuffs 

- energy consumed in the transport of imported feedstuffs. 

In adapting the figures derived from experience in the United Kingdom to 

conditions in Belgium, the transport energy factor has been increased to 

87 

allow for Belgium's greater dependence on imported feedstuffs and raw materials 

for processing into feedstuffs locally. Moreover, as Leach's calculations are 

based on 1968 data and as it is generally agreed that there has been an appre

ciable increase in the consumption of energy in the production of raw materials 

.for animal feedstuffs, Van Heeke has concluded that the energy input in animal 

feedstuffs consumed in Belgium is of the order of 12 to 13 MJ per kilo of feed

stuffs. The calculations made by Van Heeke are based on an average energy input 

of 12.5 KJ per kilo of feedstuff. 

According to the Food and Agriculture Organisation (FAO) the average energy 

input in the production of agricultural machinery is equivalent to 86.7 MJ 

per kilo of weight of machinery, and the average weight of tractors and 

other mobile agricultural equipment in Europe is 8 tonnes. Van Heeke has 

retained the input factor of 86.7 MJ per kilo, but has concluded that the 

average weight of tractors and related agricultural machinery used in 



Belgium is only 6-7 tonnes. It should be borne in mind that Belgian 

farms are relatively small in comparison with other European countries. 

To the energy inputs required for the production of tractors and other 

agricultural machinery, 20 per cent of production input has been added to 

allow for maintenance and repair of the machinery. 

Miscellaneous items containing an energy input include buildings, agro

chemicals and maintenance products. Leach has estimated that in the 

United Kingdom such miscellaneous items account for 10 per cent of total 

energy input in agriculture, and, in the absence of any other indications, 

the same estimate has been made in Belgium. 

88 

Animal feedstuffs account for 44 per cent of total energy consumption in 

agriculture. It should be borne in mind, however, that as Belgium is a 

large importer of animal feedstuffs and of raw materials for processing 

into feedstuffs,.a high proportion of the energy consumed in the production 

of feedstuffs fed to animals in Belgium is consumed abroad. 

Indirect consumption of energy in the form of fertilisers and agricultural 

machinery represent 12 per cent and 6 per cent respectively of total energy 

input in agriculture. 



EVALUATION BY J.P. LEBAILLY 

J.P. Lebailly has attempted to calculate energy consumption in agriculture 

by applying scientifically established energy input factors to outputs of 

agricultural produce. 

Lebailly has evaluated the consumption of energy in each of the years 

1974, 1975 and 1976, and taken the average for the three years so as to 

even out distortions. 

Lebailly has estimated that in the three years from 1974 to 1976 total 

energy consumption in agriculture averaged 3,267,000 TOE of which 

970,000 TOE (30 per cent) were in the form of direct energy consumption, 

petroleum products accounting for 77 per cent of direct energy consump

tion. 
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Table 2.7 
Belgium: Energy Consumption in Agriculture 1974-1976 

(Annual average) 

Direct Energy 

Petroleum products 

Coal 

Electricity 

Total Direct 

Indirect Energy 

Fertilisers 

N 

P205 

K20 

Lime 

Agricultural machinery 

Buildings 

Annual feedstuffs 

- imported 

- locally produced 

Total Indirect 

Total energy input 

106 
MJ TOE 'OOO Per cent 

31,100 

1,500 

8,000 

40,600 

13,200 

1,800 

1,700 

400 

5,800 

4,600 

50,600 

18,100 

96,200 

136,800 

743 

36 

191 

970 

315 

43 

41 

10 

139 

110 

1,207 

432 

2,297 

3,267 

22.7 

1.1 

5.8 

29.7 

9.6 

1.3 

1.3 

0.3 

4.3 

3.4 

36.9 

13.2 

70.3 

100.0 

Source: J.P. Lebailly, Facu1te des Sciences Agronomiques de 1'Etat, 

Gembloux 
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For fossil energy and electricity input, estimates of consumption in 

agriculture in value terms have been obtained from the Institut Economique 

Agricole, and values have been converted to volume units by applying indi

cative prices ruling at the time for each type of energy. 

Information was obtained on consumption of fertilisers, lime and animal 

feedstuffs from the Institut Economique Agricole, the Institut National de 

Statistique and from the Ministry of Agriculture. 

The park of agricultural machinery was established on the basis of 

information obtained from the Ministry of Agriculture. 

~n estimate of the energy required to construct the stock of agricultural 

buildings was arrived at with the cooperation of the Rural Engineering 

Department of the Ministry of Agriculture. A twenty-year period has 

been allowed for the depreciation of farm buildings, and the total 

indirect input of energy tequired to construct the stock of farm build

ings has been divided by 20 to arrive at annualised values. 

The energy conversion factors for petroleum products are those established 

by F. Bel, Y. Le Pape and A. Mallard in their study of the use of energy 

in agriculture entitled "Analyse Energetique de la Production Agricole -

Concepts et Methodes". 

Coal has been converted into calorific values and 3 per cent has been added 

to these values to take account of the energy input in the extraction of the 

coal. The method is that followed by G. Leach and M. Slesser. 

The calorific value of electricity has been calculated on the assumption 

that electricity has been produced by traditional thermal power stations. 

This assumption is reasonable since in the reference period to which 

Lebailly's analysis refers - 1974 to 1976- thermal power stations accounted 

for 88 per cent of electricity produced in Belgium. 

For fertilisers, conversion factors derived by Bel, Le Pape and Mallard 

have been applied. Lebailly also takes into account the use of lime, 

and has derived the energy input represented by lime by applying the metho

dology developed by Leach. 
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The indirect energy content of agricultural machinery has been arrived 

at by the method developed by R. Berry and M. Fels. 

The indirect energy content of buildings is based on a study of the stock 

of agricultural buildings in Belgium carried out by Lebailly, and an 

estimate of the related energy content. 

The indirect energy content of animal feedstuffs has been evaluated by 

applying the methods developed by Leach. 

Table 2.8 

Belgium: Selected Energy Input Standards Applied by J.P. Lebailll__ 

Petroleum 

Coal 

Electricity (per GWH) 

Fertiliser 

- N 

- P205 
- K 0 2 

Lime 

Agricultural machinery 

Animal feedstuffs 

MJ 104 Kcal 
per kg 

51.0 

29.7 

13.8 

75.3 

13.8 

10.8 

2.0 

83.7 

3.7 

per tonne 

1,217.88 

709.24 

329.54 

1,798.16 

329.54 

257.90 

47.76 

1,998.76 

88.36 

Source: J.P. Lebailly, Faculte des Sciences Agronomiques de l'Etat, 

Gembloux 

Lebailly has calculated, on the basis of a comparison between fossil 

energy input and total output of agricultural produce in energy units, 

that on average 2.41 J of agricultural produce (or 2.41 tonnes oil 

equivalent of food output) required an input of 1.47 J of fossil energy 

(or 1.47 tonnes oil equivalent energy) in the period 1974-1976. This 
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relationship shows that one tonne of oil equivalent of fossil energy on 

average produces 1.64 tonnes of oil equivalent of food energy. 

Lebailly calculated the average national annual energy consumption per 

hectare in the period 1974-1976 at 91,600 MJ per hectare, and average 

annual energy consumption per person employed in agriculture at 1,013,000 

MJ. This is equivalent to 2.19 TOE per hectare and 24.19 TOE per person 

employed. 
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COMPARISON OF THE FINDINGS OF PROFESSOR E. VANHECKE AND J.P. LEBAILLY 

A comparison of the estimates of energy consumption arrived at by Van 

Heeke and Lebailly shows that the findings are broadly similar. In an area 

of some uncertainty, the differences can be attributed to methodology. 

Table 2.9 

Belgium: Energy Consumption in Agriculture - Comparison of the Findings 

of Van Heeke and Lebailly 

(TOE '000) 

Direct Energy 

Petroleum 

Coal 

Electricity 

Total 

Indirect Energy 

Fertilisers 

Lime 

Animal feedstuffs 

Agricultural machinery 

Buildings 

Miscellaneous (agro-chemicals, 

maintenance products) 

Total 

Lebaillt 
1974-76 
(Average) 

743 

36 

191 

970 

399 

10 

1,639 

139 

110 

2,297 

3,267 

Van Heeke 
1977 

~ 750 

161 

911 

392 

1,464 

197 

2,382 

3,293 

Source: Professor E. Van Heeke (CRISP) and J.P. Lebailly (Faculte des 

Sciences Agronomiques de l'Etat) 
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Lebailly puts direct energy consumption 6 per cent above that of Van 

Heeke, at 970,000 TOE a year compared with 911,000 TOE. Direct 

electricity consumption accounts for much of the difference with 

Lebailly putting annual consumption 19 per cent hig~er than Van Heeke. 

Lebailly and Van Heeke are broadly in agreement in their estimates of 

indirect energy consumption in the form of fertilisers. 

Lebailly estimates indirect energy consumption in the form of animal 

feedstuffs at 12·per cent higher than Van Heeke. 

While Lebailly's estimates tend to be higher than those of Van Heeke 

for most categories of indirect energy consumption, the balance is 

restored in the total by Lebailly estimating the indirect energy 

content of agricultural machinery at 29 per cent below Van Heeke's 

estimate. 
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REGIONAL CONSUMPTION OF ENERGY 

Eleven agricultural regions are identified in Professor Van Heeke's 

study: the regions are defined in terms of soil conditions and number 

of hectares under cultivation. Direct and indirect energy consump

tion is analysed by region for the year 1977. The regions are 

identified on the map provided below. 

Four regions - Sandy, Sandy-clay, Kempen and Clay - account for 83 per 

cent of total energy consumption in agriculture, and three of these 

regions also exceed the national average consumption per hectare. 

Average energy consumption (direct and indirect) per hectare is put at 

2.26 TOE, of which 0.62 TOE represent direct energy consumption. Three 

regions exceed the national average in energy consumption, and these 

regions largely cover the Flemish-speaking region of the country: 

Sandy region 

Kempen 

Sandy-clay region 

5.57 TOE 

4.43 TOE 

2.96 TOE 

Four regions fall well below the national average: 

Condroz 

Ardennes 

Famenne and Fagnes 

Jurassic region 

0.79 TOE 

0.71 TOE 

0.65 TOE 

0.60 TOE 

The three agricultural regions with an energy input greater than the 

national average also have the highest energy inputs per hectare for 

direct energy and for indirect energy incorporated in fertilisers and 

animal feedstuffs. The Polders which are situated along the North 

Sea coast and the Scheldt estuary have a type of agriculture similar to 

that of other regions of the Flemish-speaking region but holdings tend 

to be larger and farming less intensive. 



The four agricultural regions which cover the Flemish-speaking area of 

the country - Polders, Sandy, Kempen and Sandy-clay - account for about 

75 per cent of total energy consumption in agriculture, but account for 

only 44 per cent of agricultural land. 

By contrast, the five agricultural regions which cover the region south of 

the River Meuse - Condroz, Haute Ardenne, Farnenne and Fagnes, Ardennes, and 

Jurassic - account for only 9 per cent of total energy consumption but 

for 28 per cent of the agricultural surface area of the country. 

The importance of the Flemish-speaking provinces in the consumption of 

energy in agriculture is illustrated below by the summary of data 

extracted from Tables 7.10 to 2.12 to show the share of national consumption 

accounted for by the four agricultural regions which cover the Flemish 

provinces: 

- agricultural surface area 44 per cent 

- fossil energy for animal rearing 83 per cent 

- fossil energy for horticulture 98 per cent 

- direct fossil energy for powering 

machinery 44 per cent 

- electricity 70 per cent 

indirect energy in fertilisers 54 per cent 

indirect energy in feedstuffs 80 per cent 

indirect energy in machinery 46 per cent 

97 

The diversity of production is more limited in the southern region and most 

horticultural production takes place in the Flemish-speaking provinces, particu

larly production under glass. 

According to a Commission study of the regional impact of the CAP (Regional 

Policy series ~o 21) The Gross Added Value (Agricultural production - inter

mediate purchased consumer products needed to bring it about) of the Flemish 

and Wallon area are as follows 

GAV / ha 

Flanders 
Wallonia 

1976 1977 
72,000 BF 
26,340 BF 

This puts into perspective the high consumption of energy in the Flemish region. 
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Direct energy consumption for heating in horticulture is exceptionally 

high in the Sandy region, the region where most glasshouses are located. 

The region accounts for 71 per cent of national consumption of energy for 

heating in horticulture. 

Direct consumption of fossil energy for the heating of animal rearing 

units is particularly high in the Sandy-clay, Sandy and Kempen regions, 

both in absolute terms and in consumption per hectare. In absolute 

terms, these three regions account for 79 per cent of the 223,500 TOE 

consumed nationally for heating in animal rearing. Intensive animal 

rearing is concentrated in these three regions where dairy farming is 

also important. 

There are no very marked regional variations in the direct consumption 

per hectare of energy for the powering of agricultural machinery, the 

variance being contained within ~ 20 per cent. FAO sources suggest that 

two-thirds of energy consumption accounted for by agricultural machinery 

is contained in fuel. In Belgium, fuel and lubricants account for some 

45 per cent of total direct and indirect energy attributed to agricultural 

machinery. This situation is explained by the high degree of mechanisa-

tion of agriculture in Belgium in relation to the small surface area of 

holdings: the situation is one of over-mechanisation and under-utilisation 

of equipment. 
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CONSUMPTION OF NON-ENERGY PETROLEUM PRODUCTS 

The only evaluation of the use of lubricants in agriculture is that made 

by Professor Van Heeke. On the basis of an analysis of farm accounts 

kept by the Belgische Boerenbond, it was possible by extrapolation to 

determine the cost of fuel for agricultural machinery by hectare and by 

agricultural region. Values were converted to volume by reference to the 

price of fuel current at the time. 

Fuel consumption in the year 1977 was estimated at 149,000 TOE. The 

consumption of lubricants was assumed to be a function of the consumption 

of fuel and was put at 5 per cent of the volume of fuel consumed, 

equivalent to 7,400 TOE in 1977. 
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CONSUMPTION OF ENERGY IN HORTICULTURE 

Consumption of energy for heating in horticulture is the largest single 

direct energy input in Belgian agriculture. Professor E. Van Heeke 

evaluates the consumption of fossil energy in horticulture at 371,000 TOE 

in 1977, equivalent to 41 per cent of direct energy and 11 per cent of 

total energy consumption in agriculture. 

The Ministry of Agriculture compiles a regional breakdown of consumption 

of light and heavy fuel oil in the heating of glasshouses, by type of 

produce. The data is extracted from claims for the refund of excise 

duty levied on fuel, and has been compiled for the years 1973, 1975 and 

1977. The data is reproduced in Tables 2.13,· 2.14 and 2.15. Crops 

grown under plastic sheeting and similar coverings are excluded from the 

statistical series • 

Van Heeke used the data referring to 1977 in his analysis of energy 

consumption in Belgian agriculture, but also took account of consumption 

of natural gas and allowed for the fact that the statistics compiled by 

the Ministry of Agriculture are selective in terms of produce and regions. 

Between 1973 and 1977, the consumption of light and heavy fuel oil in the 

heating of glasshouses declined from 374,350 TOE to 302,990 TOE, a fall 

of 19 per cent. In the same period, the area under glass rose marginally 

from 11,457,537 square metres to 11,515,937 square metres . 

Consumption of fuel oil per square metre remains highest in East Flanders, 

but the level of consumption has declined from 18.99 104 Kcal per square 

104 

metre in 1973 to 30.5 104 Kcal per square metre in 1977. Differences in methods 

of cultivation and heated areas account for variations between regions in energy 

input for the cultivation of similar produce • 
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CONSUMPTION OF FERTILISERS 

Information is available from the Ministry of Agriculture on the use of 

fertilisers, which can be used to calculate the indirect energy content of 

fertilisers used in Belgium . 

Table 2.16 

Belgium: Consumption of Fertilisers; 1972/73 - 1978/79 

(tonnes of fertiliser element) 

Type of fertiliser 
Season N P~05 KzO 

1972/73 168,843 148,835 187 '900 

1973/74 165,225 164,680 192,922 

1974/75 175,120 148,692 171,250 

1975/76 169,485 132,206 138,100 

1976/77 176,039 117,922 155,220 

1977/78 178,674 80,100 143,644 

1978/79 183,657 112,000 160,679 

Source: Ministere de !'Agriculture, Administration 

des Services Economiques 

Average application rates in terms of kilos per hectare for the three 

main categories of fertilisers- nitrogen (N), phosphate (P2o5) and 

potash (K20) - are set out in Table 2J7 for the period 1972/73 to 1978/79 . 
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Table 2.17 

Belsium: Ave rase AEElication of Fertilisers 2 1972/73 - 1978/79 

(kg/ha) 

T~Ee of fertiliser 
Season N P20:3_ K20 

1972/73 107 95 120 

1973/74 107 106 125 

1974/75 114 97 112 

1975/76 112 86 91 

1976/77 117 78 103 

1977/78 120 54 96 

1978/79 128 78 112 

Source: EIUcalculationsbased on data obtained from Ministere 

de l'Agriculture, Ministere des Affaires Economiques 

and Institut National de Statistique 

The consumption of potash fertilisers per hectare is reputed to be the 

highest in the European Community, although the rate of consumption 

has been declining since 1974. Potash fertilisers are used mainly in 

horticulture. 

The indirect consumption of energy represented by the use of fertilisers 

in Belgium has been calculated on the basis of data obtained from the 

Ministry of Agriculture and from a study undertaken by Energy Resources 

Limited (ERL). 
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Table 2.18 

Belsium: Indirect Enersl:: Consumption in the Form of Fertilisers, 1973/74 

- 1978/79 

(TOE 'OOO) 
1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 

Nitrogenous 264 280 271 282 286 294 

Phosphates 49 45 40 35 24 34 

Potash 33 29 23 26 26 27 

Total 346 354 334 343 336 355 

Source: EIU calculations based on data obtained from the Ministere de 

!'Agriculture and ERL 

Professor E. Van Heeke and J.P. Lebailly arrived at broadly comparable 

estimates of the indirect consumption of energy represented by ferti

lisers. The estimates set out in Table 2.ill based on the study of ERL, 

are sufficiently close to those of Van Heeke and Lebailly to be considered 

as a confirmation of their findings, even though the estimates based on 

ERL data are some 13-15 per cent lower than those of Van Heeke and 

Lebailly. 

AGRICULTURAL MACHI!ERY 

The Ministry of Agriculture compiles statistics of registered agricultural 

machinery, but does not publish a regional breakdown of the total. 

The number of tractors in use increased from 92,700 in 1972 to over 

100,000 in 1976 but the number has remained steady since then. After 

tractors, the most numerous categories of heavy equipment are milking 

machines (45,800 in 1978), milk cooling tanks and sprayers. 
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Table2.19 

Belgium: Registered Agricultural Machinery in Use, 1973-1978 

(units) 
1973 1974 1975 1976 1977 1978 

Axle power driven cultivators 7,953 8,152 8,702 9,331 9,458 9,661 

Tractors 95,868 95,119 96,907 102,235 102,407 102,296 

of which: 

- Tractors using naphtha/ 

vaporising oil 

- Diesel tractors 

- Other tractors 

Pick-up balers 

Combined harvesters 

Self-propelled sugar beet 

harvesters 

Potato pickers and balers 

Sprayers 

Milking machines 

Milk cooling tanks 

Grain dryers 

Other harvesters 

3,218 2,896 2,969 

90,181 92,223 92,419 

2,469 n.a. 1,519 

17,086 17,536 17,528 

8,354 8,299 8,378 

1,444 1,206 2,690 

n.a. n.a. 1,706 

20,326 21,082 21,671 

49,296 49,760 49,092 

2,452 

98,498 

1,285 

18,484 

8,419 

3,032 

1,948 

22,711 

48,571 

2,784 

98,381 

1,242 

18,879 

8,369 

1,921 

99,189 

1,186 

18,790 

8,327 

2,997 2,801 

2,046 2,024 

23,747 23,759 

47,449 45,827 

14,040 17,729 22,316 26,226 30,515 34,159 

2,300 2,312 2,467 

n.a. n.a. 2,184 

2,359 

2,957 

2,402 

3,263 

2,383 

3,597 

Source: Ministere de !'Agriculture, Institut Economique Agrico1e 

lll 



• 

, 

• 

t 

' 

APPENDIX: 

FOOD PROCESSING INDUSTRIES - DIRECT ENERGY CONSUMPTION 

Data on the direct consumption of energy in the food processing industries 

has been obtained from the Ministry of Economic Affairs. Tables have 

been prepared to show the trend in energy consumption in the period 1974 

to 1977 in thirteen food processing industries. 

- cereal processing 

- bread and pastry 

- biscuits 

- vegetable processing 

- fruit processing 

- meat processing 

- fish processing 

- sugar 

- ice-cream 

- dairy products 

- margarine 

- poultry slaughtering 

Although this information is not strictly relevant to an appraisal of the 

consumption of energy in agriculture, it was felt that it could be of 

interest to persons using this report. For this reason the information 

112 

is provided as an appendix. It is stressed that none of the data relating 

to food processing industries has been taken into account when evaluating 

consumption of energy in agriculture . 
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Table 2.20 

Belsium: Enersx: Used in the Cereal Processins IndustElz 1974-1977 

1974 1975 1976 1977 

Coal 

- tonnes 178 72 48 18 

- TOE 125 50 34 13 

Petrol and vaporising oil 

- hectolitres 17,442 17,669 16,025 6,850 

- TOE 18,715 18,991 17,195 18,080 

Combustible oil 

- hectolitres 238,813 205,829 195,580 156,346 

- TOE 249,560 215,091 204,381 163,382 

Coal and natural gas 

- m3 'OOO 175 199 225 119 

- TOE 135 153 173 92 

Electricity 

-KWH 'OOO 137,207 157,322 174,177 147,750-

- TOE 11,800 13,260 14,979 1 2, 707 

Total -TOE 280,335 247,545 236,762 193,044 

Source : Kinistere des Affaires Economiques and IIS 
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Table2.21 

Belgium: Energy Used in the Bread and Pastry Industry, 1974-1977 

1974 1975 1976 1977 ----- ----
.... Coal and wood 

- tonnes 738 430 529 369 

- TOE 517 301 370 258 

Petrol and vaporising oil 

- hectolitres 51,066 50,688 49,985 45,829 

- TOE 54·794 54,388 53,634 49,175 

- Gas, diesel and fuel oil 

- hectolitres 190,147 185,238 171,010 169,140 
\ - TOE 198,704 193,574 178,705 176,751 - Liquefied gas 

- tonnes 971 1,047 975 723 

- TOE 1,107 1,194 1,112 824 

Coal gas and natural gas ... 
- m3 'OOO 6,038 7,100 7,561 7,700 

- TOE 4,651 5,469 5,824 5,931 

Electricity 

- KWH '000 23,359 26,412 26,400 26,512 

- TOE 2,009 2,271. 2,270 2,280 

Total TOE 261,782 257,197 241,915 235,219 

... Source : Xinistere des Affaires Eoonomiques and IIS 

-

... 

• 

-
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Table 2.22 

Belgium: Energy Used in the Biscuit Industry, 1974-1977 

1974 1975 1976 1977 

Coal 

- tonnes 83 86 103 31 

- TOE 58 60 72 22 

Petrol and vaporising oil 

- hectolitres 8,088 7,889 7,274 6,563 

- tr'OE n.a. n.a. n.a. n.a. 

Combustible oil 

- hectolitres 81,368 67,762 57,941 64,359 

- TOE n.a. n.a. n.a. n.a. 

Liquefied gas 

- tonnes 2,203 2,415 2,651 2,513 

- TOE 2,511 2,753 3,022 2,865 

Coal gas and natural gas 

- m3 '000 9,353 11,649 10,199 10,046 

- TOE 7,205 8,973 7,856 7,738 

Electricity 

-KWH '000 26,280 27,537 27,534 29,110 

- TOE 2,260 2,368 2,368 2,503 

Source: Ministere des Affaires Economiques and INS 
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Table 2.23 

Belgium: Eners:t Used in the Vegetable Processing Industrxz 1974-1977 

1974 1975 1976 1977 

Petrol and vaporising oil 

- hectolitres 2,929 2,616 1,805 1,578 - - TOE 3,143 2,807 1,937 1,693 

Combustible oil 

- hectolitres 257,958 237,142 191,350 228,415 

- TOE 264,566 247,813 199,961 238,694 

.... Liquefied gas 

- tonnes 131 166 123 404 
.... 

- TOE 149 189 140 461 - Coal gas and natural gas 

- m3 '000 191 370 401 

- TOE 147 285 309 

.. Electricity 

-KWH 'OOO 28,672 32,178 31,033 40,045 

- TOE 2,466 2,767 2,669 3,444 .... 

TOTAL- TOE 270,324 253,744 205,022 244,601 .... 
Source : Ministere des Affaires Economiques and IJS 

.. 
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-
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Table 2.24 
Belsium! Enersx Used in the Fruit Processins Industrl, 1974-1977 

1974 1975 1976 1977 

Petrol and vaporising oil 

- hectolitres 3,247 2,918 4,156 2,257 

- TOE 3,484 3,131 4,459 2,422 

Combustible oil 

- hectolitres 60,112 52,114 48,341 46,931 

- TOE 62,817 54,459 50,516 49,043 

Electricity 

-KWH 'OOO 4,029 3,659 3,976 3,668 

- TOE 346 315 342 315 

TOI'AL- TOE 66,647 57,905 55,317 51,780 

Source : Ministere des Affaires Economiques ana IIS 
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Table 2.2~ 

Belgium: Energy Used in the Meat Processing Industry, 1974-1977 
• 

1974 1975 1976 1977 

Coal 

- tonnes 183 

... - TOE 128 

Coke 

• - tonnes 39 191 153 101 

- TOE 26 128 103 68 

• Petrol and vaporising oil 

- hectolitres 22,106 18,683 16,528 16,065 

- TOE 23,720 20,047 17,735 17,238 

Combustible oil 

rJI 
- hectolitres 198,000 171,950 163,990 172,603 

- TOE 206,910 179,688 171,370 180,370 

.. Liquefied gas 

- tonnes 443 520 414 378 

- TOE 505 593 472 431 

Coal gas and natural gas 

- m3 '000 1,777 2,965 2,441 2,708 , 
- TOE 1,369 2,284 1,880 2,086 

Electricity 

-KWH 'OOO 47,563 52,317 52,523 59,791 

- TOE 4,090 4,499 4,517 5,142 ... 

TCJI'AL- TOE 231,289 200,456 189,680 198,107 .. 
Source : Ministere des Affaires Economiques and IIS 

• 

.. 

• 

rt 

• 
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Table 2.26 

Belgium: Energy Used in the Fish Processing Industry, 1974-1977 

1974 1975 1976 1977 

Petrol and vaporising oil 

- hectolitres 2,247 2,261 1,557 1,156 

- TOE 2,411 2,426 1,671 1,240 

Combustible oil 

- hectolitres 19,369 16,263 21,450 15,014 

- TOE 20,241 16,995 23,424 15,690 

Liquefied gas 

- tonnes 81 56 18 13 

- TOE 92 64 21 15 

Coal gas and natural gas 

- m3 'OOO 217 264 320 643 

- TOE 167 203 246 495 

Electricity 

-KWH '000 7,158 5,847 6,059 6,014 

- TOE 616 503 521 517 

TCY.rAL- TOE 23,527 20,191 25,883 17,957 

Source : Xinistere des Affaires Economiques and IIS 
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Table 2.27 

• 
Belgium: Energy Used in the Sugar Industry, 1974-1977 

1974 1975 1976 1977 

• Coal 

- tonnes 19,174 12,039 9,838 10,489 

- TOE 13,422 8,427 6,887 7,342 

Coke 

fll - tonnes 17,190 17,164 16,192 15,619 

- TOE 11,517 11,500 10,849 10,465 

• Petrol and vaporising oil 

- hectolitres 1,498 1,858 4,105 4,030 

- TOE 1,607 1,994 4,405 4,324 

Combustible oil 
I 
tl - hectolitres 1,970,961 1,599,584 1,974,650 2,048,705 

- TOE 2,059,654 1,671,565 2,063,509 2,140,897 

llf Electricity 

-KWH '000 25,658 26,026 21,225 20,024 

- TOE 2,207 2,238 1.,825 1.,722 • 

TDrAL- TOE 2,088,407 1,695,724 2,087,475 2,164,750 
• 

• Source : Ministere des Affaires Economiques and IIS 

• 

It 

, 
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Table 2,28 

Belgium: Energy Used in the Ice-cream Industry, 1974-1977 

1974 1975 1976 1977 

Petrol and vaporising oil 

- hectolitres 19,830 19,558 19,382 15,209 

- TOE 21,278 20,986 20,797 16,519 

Combustible oil 

- hectolitres 19,542 25,061 26,425 30,324 

- TOE 20,421 26,189 27,614 31,688 

Electricity 

-KWH '000 28,154 33,289 34,572 30,921 

- TOE 2,421 2,863 2,973 2,659 

TOI'AL- TOE 44,120 50,058 51,384 50,666 

Source Ministere des Affaires Economiques and IIS 
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Table 2.2,2 

• Belgium: Energy Used ln the Dairy Products Industry, 1974-1976 

1974 1975 1976 

1111 Petrol and vaporising oil 

- hectolitres 26,575 13,599 12,642 

• - TOE 28,515 14,592 13,565 

Combustible oil 

- hectolitres 1,376,165 1,286,265 1,333,313 

- TOE 1,438,092 1,344,147 1,393,312 

• Liquefied gas 

- tonnes 111 823 

• - TOE 127 938 

Coal gas and natural gas 
, - m3 '000 15 18 713 

- TOE 12 14 549 

• Electricity 

-KWH '000 141,601 157,034 172,182 

• - TOE 12,178 13,505 14,808 

• T<JllAL TOE 1,476,857 1,372,385 1,423,217 

., 
Source : Ministere des Affaires Economiques and IIS 

.. 

• 

• 

, 



Table 2.30 

Belgium: Energy Used in the Margarine Industry, 1974 and 1976 

Combustible oil 

- hectolitres 

- TOE 

Electricity 

-KWH 

- TOE 

T<Y!'AL TOE 

1974 1976 

32,772 

34,247 

14,521 
1,249 

35,496 

31,061 

32,459 

15,944 
1,371 

33,830 

Source : Xinistere des Affaires Economiques and IIS 
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• 
Table 2,3i 
Belgium: Energy used in Poultry Slaughterhouses, 1975-1977 

• 
1975 1976 1977 

li Coke 

- tonnes 202 230 85 

• - TOE 135 154 57 

Petrol and vaporising oil 
, - hectolitres 5,719 4,711 2,707 

- TOE 6,137 5,055 2,905 

• Combustible oil 

- hectolitres 46,320 48,255 44,626 

• - TOE 48,404 50,427 46,634 

Liquefied gas 

, - tonnes 919 1,731 722 

- TOE 1,048 1,973 823 

Coal gas and natural gas 

- m3 '000 257 361 326 

- TOE 198 278 251 

Electricity 

, -KWH 'OOO 22,714 27,688 18,952 

- TOE 1,953 2,381 1,631 

TOTAL- TOE 57,-875 60,268 53,051 

Source Ministere des Affaires Economiques and IRS 
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AGRICULTURE IN DENMARK 

The total land area under agricultural cultivation was 2,899,000 hectares 

in 1979. In the nine years since 1970, the area under cultivation 

declined by 2 per cent. 

The number of agricultural holdings of one hectare and over in 1978 was 

122,264 which was 15 per cent lower than the corresponding figure.for 

1970. The largest category by size of holdings are farms of 20 to 50 

hectares which accounted for 34 per cent of the total number of farms in 

1978: farms of 10 to 50 hectares accounted for 61 per cent of the total 

number. 

Table3·1 

Denmark: Number of A~ricultural Holdingsa, 1970-1978 

Size of Holding 1970 1977 1978 
(hectares) Number % Number % Number % 

1 - 5 16,579 11.6 14,416 11.6 13,910 11.4 

5 - 10 30,077 21.0 23,152 18.6 22,495 18.4 

10 - 20 43,971 30.7 34,343 27.6 33,453 27.4 

20 - 50 44,084 30.6 41,784 33.6 41,413 33.8 

50 and over 8,689 6.1 10,705 8.6 10,993 9.0 

Total 143,400 100.0 124,400 100.0 122,264 100.0 

a with 1 hectare and over 

Source: Eurostat 

An analysis of agricultural holdings by type of holding, prepared by 

Eurostat, is useful in that it shows the relative importance of arable 
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farming and of livestock rearing. The total number of holdings recorded in 

the Eurostat surveys of 1970-71 and 1975 differs from the totals set out 

in the table above in that the surveys of 1970-71 and 1975 took into 

account farms of under a hectare in size, provided the produce of the farm 

was marketed. 

Arable farming is the main farming activity, with 98 per cent of holdings 

having arable land and 94 per cent growing cereals in 1975: the proportions 

were similar in 1970-71, but the number of holdings growing cereals had 

declined by 10 per cent in the five-year period. 

The rearing of pigs and cattle is the second most widespread agricultural 

activity, and a sector with high energy requirements for lighting, venti

lation and heating purposes. In 1975 there were 89,400 farms engaged in 

pig rearing and 81,600 farms raising cattle. The number of farms rearing 

pigs had declined by 24 per cent since 1970-71, and the number of farms 

raising cattle had fallen by 21 per cent. 

Pastoral farming is of lesser importance, and the number of farms with 

permanent pasture is smaller than the number engaged in cattle raising. 

This situation indicates that Danish cattle farms have to rely to a 

relatively high degree on animal feedstuffs. 
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Table 3.2 

Denmark: Number of Agricultural Holdingsa by Type of Activity, 1970/71 - 1975 

Total number of holdings 

- With arable land 

- With permanent pasture 

- Growing cereals 

- Growing potatoes 

- Growing sugar beet 

- Growing forage roots and tubers 

- Growing forage plants 

- With cattle 

- With dairy cows 

- With horses 

With pigs 

- With laying hens 

- With table fowl 

- Growing fresh vegetables, melons or 

strawberries 

- Growing ornamental plants 

a all holdings marketing their produce 

1970-71 1975 

146,000 132,200 

142,000 129,600 

69,500 57,600 

136,800 123,800 

24,000 16,700 

14,400 14,900 

89,800 66,700 

97,800 77,500 

103,200 81,600 

96,400 63,300 

15,400 17,300 

118,400 89,400 

66,600 42,500 

4,300 6,400 

5,900 

2,100 

Source: Eurostat - General Survey of Agriculture in 1970/71, and Community 

Survey on the Structure of Agricultural Holdings 1975 

In 1978, close on 9 per cent of the active population was engaged in agri

culture, forestry and fishing: in 1975 the proportion had been over 9 per 

cent. Agriculture is the sixth largest sector of economic activity in 

Denmark. Agriculture contributed 6 per cent to Gross National Value Added 

at factor cost in 1976, equivalent to DK 11.4 billion. From 1976 to 1978, 

Gross Value Added from agriculture rose to DK 15.3 billion, an increase of 

34 per cent. 
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More than 70 per cent of the value of agricultural output of DK 29.8 billion 

at current prices in 1978 was attributed to livestock and dairy farming. 

Between 1975 and 1978, the number of pigs being reared increased by 14 per 

cent in terms of livestock units but the number of cattle declined by 1 per 

cent. 

Table 3·3 
Denmark: Number of Livestock, 1975 and 1978 

(livestock units 'OOO) 

1975 

Cattle 2,439 

Pigs 1,847 

Sheep and goats 6 

Horses 44 

Poultry 194 

Source: Eurostat - Yearbook of Agricultural Statistics 

1978 

2,422 

2,104 

6 

49 

190 

Between 1977 and 1979, the number of cattle fell by 2 per cent in terms 

of numbers of animals, and the number of pigs rose by 18 per cent. 

Table 3·4 

Denmark: Number of Selected Livestock, 1977 and 1979 

(number of animals) 
1977 1979 

Cattle 3,099,000 3,035,000 

of which: dairy cows 1,181,000 1,144,000 

Pigs 7,925,000 9,342,000 

Laying hens 4,507,000 4,859,000 

Table poultry 8,398,000 8,400,000 

Source: Landbrugsraadetand De Danske Landboforeninger 
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ENERGY COSTS 

The relative burden of the cost of energy to agriculture has remained 

constant in the period 1973 to 1978 at 5 per cent of the total cost of 

goods and services purchased by farmers. Energy is the fourth largest 

input to agriculture in terms of value, following feedstuffs {55 per cent), 

maintenance and repair of machinery (11 per cent) and fertilisers {11 per 

cent). 

Table 3·5 

Denmark: Purchases of Goods and Services by the Agricultural Sector, 

1973-1978 

(DK million and percentages) 
1973 1976 1977 1978 

Value of total purchases 8,810 12,820 13,951 14,755 

of which: % % % % 

Feedstuffs 56.6 54.8 56.0 55.0 

Fertilisers 9.8 11.8 10.5 10.6 

Maintenance and repair of 
machinery and tools 11.1 10.3 10.5 11.3 

Energy 4.7 5.0 4.8 4.9 

Source: EIU calculations based on data provided by Eurostat 

In the five years to 1978, the cost of goods and services bought in by 

farmers rose by 67 per cent to DK 14,755 million, an average annual growth 

rate of 11 per cent. In the same period, the cost of energy to farmers 

increased somewhat more rapidly at an average annual compound rate of close 

on 12 per cent to reach DK 723 million in 1978. 



In relation to the gross revenue earned by agriculture, energy accounted 

for 2.2 per cent of revenue in 1973 and for 2.4 per cent of revenue in 

1978. 
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Animal feedstuffs is the main cost item by far, accounting for 57 per cent 

of total farm purchases in 1973 and for 55 per cent in 1978. In compari

son with revenue earned by agriculture, feedstuffs were equivalent to 27 

per cent of gross revenue in 1973 and 1978 respectively. 



SOURCES AND SUMMARY OF DATA 

Five sources have been used to evaluate the consumption of energy in 

agriculture: 

- OECD statistics on the energy balances of member states 

- Danmarks Statistik - analysis of energy uses in agriculture, 
specifically undertaken for the EIU for the purpose of this 
study, based on national input/output data 

- S. Rasmussen and A. Nielsen - study of energy uses in agricul
ture in 1978 

- De Danske Landboforeninger - annual statistics of direct 
energy consumption in agriculture 

- Danske Elvaerkers Forening - consumption of electricity in 
agriculture 

OECD statistics on the energy balances of member states provide an 

historical series which can be used to trace trends in energy consumption 

in agriculture. OECD statistics relating to Denmark are based on data 

obtained from Energystyrelsen, the Danish Energy Board. OECD statistics 

on energy consumption in agriculture do not differentiate between consump

tion for farming purposes and household consumption by farmers and their 

families. 

The analysis of energy consumption in agriculture based on national input/ 

output data and undertaken by Danmarks Statistik - the Danish statistical 

office- provides an historical trend since 1967. These data are not 

published: they have been calculated on the basis of input/output values of 

energy products, to which have been applied average prices per gigajoule 

for petroleum based fuels and per kilowatt for electricity. 

OECD and Danmarks Statistik data have their limitations. OECD breaks 

down estimates of global, national consumption of energy by type of fuel 

so as to identify the main consuming sectors and sub-sectors of the 

Danish economy. Moreover, adjustments have to be made to align consump-

m 



tion with estimates of production, foreign trade and changes in stocks. 

Consequently, it is estimated that the margin of error in evaluating 

consumption in agriculture, which is a relatively small sector, can be 

appreciable. 

Data obtained from Danmarks Statistik are expressed in calorific content 

of volumes of energy products, derived from the value of inputs of fuels 

by applying average prices. Thus, the data are derived through rational 

calculations, not through statistical returns relating specifically to the 

agricultural sector. The data provided by Danmarks Statistik exclude 

consumption of energy by farmers for private and household purposes: 

consumption of petrol (motor gasoline) for private purposes is, however, 

included as no clear distinction can be made between professional and private 

usage of passenger cars and utility vehicles. 

A particularly useful source of data is the work undertaken by s. Rasmussen 

and A. Nielsen between 1977 and 1979, when they were at the Jordbrugsinstitut 

(Institute of Agricultural Economics). They studied the incidence of 

energy requirements in agricultural activities, and S. Rasmussen put forward 

a detailed analysis of energy input to agriculture for the year 1978. The 

analysis is static, but it has the merit of providing an evaluation of 

indirect energy inputs to agriculture. 

De Danske Landboforeninger, the Danish farmers' union, publishes annual 

statistics on the direct input of energy to agriculture, excluding horticul

ture. Although the coverage of the data is partial, the data again provide 

an historical series. 

Danske Elvaerkers Forening, the association of electricity supply companies, 

compiles statistics of annual consumption of electricity in agriculture. 

Each of the 5 main sources of data on energy input in agriculture has been 

treated separately in subsequent chapters, and the EIU has endeavoured to 

reconcile variances between the sourcesandprovide an explanation for the 

differences. A broad comparative summary of the data obtained from the 

5 sources is set out in Table 3.6. 
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OECD figures for total di.rect energy consumption appear high - 1,253,000 

TOE in 1978 - but it must be remembered that OECD includes both consump

tion for agricultural purposes and cons~ption for private household 

purposes. 

Danmarks Statistik and s. Rasmussen are close in their estimates of 

direct energy consumption in 1978 - 826,000 TOE and 759,000 TOE respec

tively. Danmarks Statistik includes consumption of petrol (motor gaso

line) for private purposes, and direct consumption of energy for fur 

production, bee rearing, forestry and agricultural services. 

OECD's estimate of total direct energy consumption in agriculture in 

1978 is 52-65 per cent greater than the figures put forward by S. 

Rasmussen and Danmarks Statistik. . It is assumed that the difference is 

largely accounted for by the inclusion of private and household energy 

consumption in the OECD statistics. This seems a reasonable conclusion, 

as S. Rasmussen has estimated consumption of energy for household purposes 

in the agricultural sector at 475,000 TOE in 1978, excluding farms 

engaged in horticulture. If Rasmussen's estimates of direct energy 

consumption for professional and household purposes are aggregated, the 

total of 1,234,000 TOE in 1978 comes very close to the figure put forward 

by OECD for total direct energy cqnsumption in agriculture. 

OECD and S. Rasmussen differ widely, however, in their estimates of consump

tion of electricity in agriculture. OECD puts consumption of electricity 

in 1978 at 163,000 TOE, compared with Rasmussen's estimate of 77,000 TOE 

for farming purposes and 46,000 TOE for household purposes (123,000 TOE in 

total). 

OECD estimates of electricity consumption in agriculture are also higher 

than the figures put forward by Danske Elvaerkers Forening. Danske Elvaer

kers Forening puts electricity. consumption in 1978 at 109,000 TOE for 

farming purposes plus 39,000 TOE for household purposes, a total of 

148,000 TOE. S. Rasmussen and Danske Elvaerkers Forening are, however, 
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close in their estimates of household consumption of electricity on farms. 

The EIU has reviewed the findings, based on the five sources identified 

above, with well informed persons, and concludes that the data compiled 

by S. Rasmussen and Danmarks Statistik are probably closest to reality. 

OECD statistics provide a good indication of total consumption of direct 

energy consumption in agriculture, aggregating consumption for farming 

and for household purposes. The breakdown of the total by type of fuel 

appears to be less reliable, and OECD's estimates of electricity consump

tion in agriculture appear to be high. 

The summary of statistical data presented in Table 3.6 shows that direct 

energy accounts for some 42 per cent of total energy consumed for agri

cultural purposes, excluding energy consumed for household purposes on 

farms. Petroleum-based fuels account for some 90 per cent of direct 

energy input for agricultural purposes. 
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OECD DATA: DIRECT ENERGY CONSUMPTION 

OECD statistics can be used to determine total consumption of energy in 

Denmark and consumption of energy by Danish agriculture. The data set 

out in Table 3·7 have been extracted from Energy Balances of OECD Countries 

1973-1978 which was published in 1980. 

138 

The OECD statistics on energy consumption show the growing importance of 

electricity and solid fuels as sources of energy in Denmark. In 1973, elec

tricity and solid fuels accounted for 11.1 per cent of total energy consumption: 

by 1978, they accounted for more than 16 per cent of total energy consumption. 

Petroleum products, which are by far the largest source of energy, had fallen 

to an 83 per cent share in 1978 compared with 88 per cent in 1973· 

Another statistical series compiled by OECD and published under the title 

Energy Statistics provides additional data on energy consumption by type of 

fuel and by sector of activity. The OECD statistics show agriculture accounting 

for a share of 7·1 per cent to 7•9 per cent in the period 1973 to 1978. Data 

extracted from Energy Statistics 1973-1978 (published in 1980) are reproduced 

in the table below. The fuels identified in the table are those for which 

there is an entry for agriculture in the original source, and the grand totals 

shown for national energy consumption are consequently somewhat greater than 

the totals of the individual fuels shown in the table. 
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OECD statistics include consumption of energy for both agricultural purposes 

and household purposes on the farm. This source is particularly useful as 

an indicator of the trend in consumption of petroleumrbased fuels and 

electricity. 

The most important type of fuel used in Danish agriculture is gas/diesel oil. 

Consumption of gas/diesel oil increased from 763,000 TOE in 1973 to 857,000 

TOE in 1978, a modest increase of 12 per cent. In 1978, agriculture 

accounted for close to 13 per cent of national consumption of gas/diesel 

oil, and gas/diesel oil accounted for 68 per cent of energy consumed in 

agriculture. 

Consumption of residual fuel oil in agriculture also accounts for a relati

vely high proportion of the national total, varying from 6 to 7 per cent a 

year in the period 1973 to 1978. 

OECD figures show that in the period 1973 to 1978 consumption of petroleum 

products and electricity in agriculture remained static. There was a 

steep decrease of 20 per cent in 1974, but this was followed by subsequent 

increases and energy input in 1978 was virtually at the same level as in 

1973. 

OECD does not identify the consumption of lubricants in agriculture, but 

non-energy petroleum products are included in the totals for national 

consumption of energy in Table 8. 

While the EIU takes the view that OECD statistics provide a sound indica

tion of consumption of petroleum-based fuels in agriculture, OECD statistics 

on consumption of electricity appear to be erratic and more difficult to 

reconcile with other sources. OECD shows consumption of electricity (for 

agricultural and household purposes) rising from 82,000 TOE in 1974 to 

163,000 TOE in 1978, which is equivalent to an average annual rate of 

growth of 19 per cent. 



.. 
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Statistics obtained from Danske Elvaerkers Forening put agricultural 

consumption of electricity (including household consumption) at 127,000 

TOE in 1974 (55 per cent greater than OECD) and at 148,000 TOE (9 per 

cent less than OECD) in 1978. The average annual rate of growth derived 

from statistics compiled by Danske Elvaerkers Forening is 4 per cent • 

The EIU takes the view that OECD statistics overstate the rising trend in 

consumption of electricity in agriculture . 

1~ 



EVALUATION BY S. RASMUSSEN AND A. NIELSEN: DIRECT AND INDIRECT ENERGY 

CONSUMPTION 

From 1977 to 1979, S. Rasmussen and A. Nielsen undertook studies into the 

use of energy in agriculture, and S. Rasmussen arrived at a detailed 

analysis of energy input in agriculture for the year 1978, excluding 

horticulture. 

S. Rasmussen based his analysis of direct energy consumption in agriculture 

on data extracted from farm accounts and on data obtained from the 

Danish Energy Board. 

Estimates of the indirect energy content of fertilisers and pesticides are 

based on work done by M. and D. Pimentel and by J.L. Sherff in the United 

States. The energy content of animal feedstuffs has been calculated on 
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the basis of norms for energy input in Danish feedstuffs processing plants. 

Indirect energy consumption in the form of agricultural machinery, buildings, 

transport and services by third parties was not taken into account. 

S. Rasmussen arrived at separate estimates for direct energy consumption 

for farming purposes and for household purposes on the farm. Of total 

direct energy consumption of 884,000 TOE in 1978, 409,000 TOE (46 per cent) 

was accounted for by inputs for farming purposes. 



.. 

• 

• 

.. 

II 

• 

• 

.. 

• 

.. 

• 

.. 

.. 

Ill 

• 

• 

• 

• 

• 

.. 

Table 3·9 
Denmark: Direct and Indirect Energy Consumption in Agriculture, excluding 

Horticulture, 1978 

Direct Energy 

For farming purposes 

of which: 

- motor gasoline 

- DERV fuel 

- light and heavy fuel 

- liquefied petroleum gas 

- electricity 

For household purposes 

of which: 

- light and heavy fuel 

- electricity 

Total Direct Energy 

Indirect Energy 

Fertilisersc 

of which: 

- nitrogen 

- phosphate 

- potash 

- lime 

Agro-chemicalsc 

Animal feedstuffs 

of which: 

- oil-cake 

- maize 

- meat and bonemeal 

Tonnes 
(000) 

36a 

300a 

35a 

10 

900b 

373.7 

61.4 

147 

1,568 

5.4 

1,731 

216 

104 

TOE 
(000) 

409 

27 

264 

30 

11 

77 

475 

429 

46 

884 

693 

561 

40 

29 

63 

26 

341 

154 

23 

21 

Per 
cent 

21.1 

1.4 

13.5 

1.5 

0.7 

4.0 

24.4 

22.0 

2.4 

45.5 

35.6 

28.9 

2.1 

1.6 

3.2 

1.4 

17.5 

7.8 

1.2 

1.1 

(continued) 

146 



Table 3 • 9 (continued) 

Denmark: Direct and Indirect Energy Consumption in Agriculture, excluding 

Horticulture, 1978 
Tonnes TOE Per 
(000) (000) cent 

- fishmeal 77 43 2.2 

- alfalfa and grass meal 122 23 1.2 

- dried beet pulp 35 9 0.5 

- skimmed milk powder 37 19 1.0 

- compound feeds 3,895 22 1.1 

- grain 3,300 27 1.4 

Total Indirect Energy 1,060 54.5 

Total Energx InEut 1,944 100.0 

a litres million; b KWH million; c active ingredient 

Source: S. Rasmussen 

S. Rasmussen treated horticulture separately, and estimated total direct 

energy input at 350,000 TOE in 1978. The estimate is based on an average 

input per square metre under glass of 67.3 Kcal 104 or 67.3 TOE per 1,000 

square metres under glass. 

Consumption of energy in horticulture was excluded from the data calculated 

by S. Rasmussen for other agricultural sectors, which is set out in Table 

3·9· So as to allow a comparison with other sources of data, the EIU has 

represented the data set out in Table 3·9· to 

- exclude household consumption of energy 

- include consumption of energy in horticulture 

and the data is set out in the following table (Table 3.10). The inclusion 

of horticulture raises total direct energy consumption to 759,000 TOE in 

1978, of which horticulture accounts for 46 per cent. 
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Table).lO 

Denmark: Energy Consumption in Agriculture, including Horticulture and 

excluding Consumption for Household Purposes, 1978 

Direct Energy 

Agriculture, excluding horticulture 

of which: 

- motor gasoline 

- DERV fuel 

- light and heavy fuel 

- liquefied petroleum gas 

- electricity 

Horticulture 

Total Direct Energy 

Indirect Energy 

Fertilisersc 

of which: 

- nitrogen 

- phosphate 

- potash 

- lime 

Agro-chemicalsc 

Animal feedstuffs 

of which: 

- oil-cake 

- maize 

- meat and bonemeal 

- fishmea1 

Tonnes 
(000) 

36a 

300a 

35a 

10 

900b 

373.7 

61.4 

147 

1,568 

1,731 

216 

104 

77 

TOE 
(000) 

409 

27 

264 

30 

11 

77 

350 

759 

693 

561 

40 

29 

63 

26 

341 

154 

23 

21 

43 

Per 
cent 

22.5 

1.4 

14.5 

1.6 

0.6 

4.2 

19.2 

41.7 

38.1 

30.8 

2.2 

1.6 

3.5 

1.5 

18.7 

8.4 

1.3 

1.2 

2.3 

(continued) 
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Table 3.10 (continued) 

Denmark: Energy Consumption in Agriculture, including Horticulture and 

excluding Consumption for Household Purposes, 1978 

Tonnes TOE Per 
(000) (000) cent 

- alfalfa and grass meal 122 23 1.3 

- dried beet pulp 35 9 0.5 

- skimmed milk powder 37 19 1.0 

- compound feeds 3,895 22 1.2 

- grain 3,300 27 1.5 

Total Indirect Energy 1,060 58.3 

Total Energy Input 1,819 100.0 

a litres million; b KWH million; c active ingredient 

Source: EIU calculations based on S. Rasmussen 

S. Rasmussen and A. Nielsen analysed the energy input required to produce 

specific agricultural products in Denmark. Energy budgets were calcula

ted for major agricultural products, taking into account recommended 

inputs of production factors. The energy budgets presented in the 

following tables should be taken as 'normative' or 'indicative', rather 

than as average energy inputs by type of crop. 
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Table 3.11 

Denmark: Energy Inputs in Grain Production, 1977-1978 

(Input per hectare) 

DERV fuel 

Heating fuel oil 

Electricity 

Nitrogen fertiliser 

Phosphate fertiliser 

Potash fertiliser 

Lime 

Agro-chemicals 

Seeds 

Total 

Yield per hectare 

Energy input per 100 kg of grain 

Quantity 

77 litres 

43 litres 

43 KWH 

110 kga 

20 kga 

50 kga 

500 kga 

1.4 kgb 

180 kg 

4,300 kg 

a fertiliser element; b active ingredient 

Source: S. Rasmussen and A. Nielsen 

Kcal 104 

68 

37 

4 

165 

13 

10 

20 

7 

14 

338 

7.86 
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Table 3.12 

Denmark: Energy Inputs in Fodder Beet Production, 1977-1978 

(Input per hectare) 

DERV fuel 

Nitrogen fertiliser 

Phosphate fertiliser 

Potash fertiliser 

Lime 

Agro-chemicals 

Seeds 

Total 

Yield per hectare 

Energy input per 100 FUb 

Quantity 

210 litres 

170 kga 

40 kga 

200 kga 

500 kga 

7.5 kg 
b 

6 kg 

10,000 FUc 

Kcal 104 

185 

255 

26 

40 

20 

36 

3 

565 

5.65 

a fertiliser element; b active ingredient; c FU = feed unit 

(feeding value of 1 kg of barley) 

Source: S. Rasmussen and A. Nielsen 
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Table3·13 

Denmark: Energy Inputs in Grass Production for Silage, 1977-1978 

(Input per hectare) 

Quantity Kcal 10 

DERV fuel 153 litres 135 

Electricity 576 KWH so 
Nitrogen fertiliser 320 kga 480 

Phosphate fertiliser 40 kga 26 

Potash fertiliser 200 kga 40 

Lime 500 kga 20 

Seeds 12 kg 2 

Total 753 

Yield per hectare 6,500 FUb 

4 

Energy input per 100 FUa 11.58 

a fertiliser element; b FU = feed unit (feeding value of 1 kg 

of barley) 

Source: S. Rasmussen and A. Nielsen 
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Table 3·14 

Denmark: Energy Inputs in Grass Production for Grazing, 1977-1978 

(Input per hectare) 

DERV fuel 

Electricity 

Nitrogen fertiliser 

Phosphate fertiliser 

Potash fertiliser 

Lime 

Seeds 

Total 

Yield per hectare 

Energy input per 100 FUa 

Quantit~ 

33 litres 

576 KWH 

150 kga 

25 kga 

50 kga 

500 kga 

12 kg 

6,500 FUb 

Kcal 10 4 

29 

50 

225 

16 

10 

20 

2 

352 

5.42 

a fertiliser element; b FU = feed unit (feeding value of 1 kg 

of barley) 

Source: S. Rasmussen and A. Nielsen 
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• 
Table 3.15 

Denmark: Energy InE~ts in Cattle Rearins 2 1977-1978 
• (Input per cow with young stock) 

Quantity Kcal 10 4 

• 
DERV fuel 16 litres 14 

Electricity 329 KWH 28 
• Grain 665 kg 52 

Processed feedstuffs 1,180 kg 150 

• Fodder beet 2,270 FUa 128 

Grass 2,460 FUa 164 

I Straw 1,160 kg 3 

Total 539 

• 
Yield: milk 5,222 kg 

meat 199 kg (slaughter 
• weight) 

Energy input: per 100 kg of milk 10.3 

• per 100 kg of meat 271 

• a FU = feed unit (feeding value of 1 kg of barley) 

Source: S. Rasmussen and A. Nielsen 

• 

* 

• 

• 



Table ).16 

Denmark: Energy Inputs in Pig Rearing, 1977-1978 

(Input per 17.7 bacon pigs) 

Fuel oil 

DERV fuel 

Electricity 

Grain 

Processed feedstuffs 

Straw 

Total 

Yield 

Energy input per 100 kg of meat 

Source: S. Rasmussen and A. Nielsen 

Table 3·17 

Quantity 

SO litres 

11 litres 

567 KWH 

5,000 kg 

1,090 kg 

950 kg 

1,230 kg meat 
at slaughter 
weight 

4 Kcal 10 

43 

10 

49 

393 

196 

3 

694 

56.4 

Denmark: Energy Inputs in the Rearing of Broiler Hens, 1977-1978 

(Input per 100 broilers) 

Fuel oil 

Electricity 

Feed 

Quantity 

11 litres 

36 KWH 

320 kg 

Kcal 104 

9 

3 

37 

Total 49 

Yield: 106 kg of meat at slaughter weight 

Energy input per 100 kg of meat 

Source: S. Rasmussen and A. Nielsen 

46.2 
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Table 3.18 
Denmark: Energy Inputs in Egg Production, 1977-1978 

(Input per 100 hens) 

Quantity Kcal 104 

DERV fuel 

Fuel oil 

Electricity 

Feed 

Total 

Yield 

Energy input per 100 kg of eggs 

Source: S. Rasmussen and A. Nielsen 

Table 3.19 

2 litres 

12 litres 

530 KWH 

5,185 kg 

1,480 kg of eggs 

2 

10 

46 

600 

658 

44.5 

Denmark : Summary Table - Energr Inputs for specific agricultural products 

Product. (1977-1978) Input Kcal 104 
per unit of production per unit of product 

Grain 388 per hectare 7·86 per 100 kg 

Fodder Beet 565 " 5·65 per 100 FU a 

Grass silage 753 " 11.58 per 100 FU a 

Grazing 352 " 5·42 per 100 FU a 

Cattle Rearing 539 cow + calf - milk 10-3 per 100 kg 
-meat 271 per 100 kg 

Pig rearing 694 per 17·7 bacon pigs 56·4 per 100 kg 

Broiler Hens 49 per 100 hens 46·2 per 100 kg 

Egg production 658 per 100 hens 44·5 per 100 kg 



EVALUATION BY DANMARKS STATISTIK: DIRECT ENERGY CONSUMPTION 

A somewhat different picture of direct energy consumption in agriculture 

emerges from the input/output analysis undertaken by Danmarks Statistik 

at the request of the EIU. 

For the purpose of this exercise, agriculture was defined to include 

arable cultivation, livestock breeding, horticulture, landscape gardening, 

fur production, bee rearing, hunting, agricultural services as provided 

by farming contractors, forestry and logging. Fishing and related acti

vities are excluded. 
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The analysis is confined to uses of energy for farming purposes, but it 

was not possible to make a distinction between farming and private 

consumption of motor gasoline: motor gasoline used for private purposes is 

therefore included. 

District heating, which appears as a category in the following table, 

describes a local central heating system which may use coal or oil as a 

fuel. 

Total direct energy input in 1978 was put at 826,000 TOE, 9 per cent 

higher than the figure arrived at by S. Rasmussen (759,000 TOE). It must 

be borne in mind, however, that S. Rasmussen's definition of the agricul

tural sector (cultivation, livestock rearing and horticulture) was more 

limited, and private consumption of motor gasoline was excluded. 

The figures put forward by Danmarks Statistik are lower than those produced 

by OECD in Energy Balances and Energy Statistics. An explanation for the 

difference was given earlier in the report: OECD figures include but 

Danmarks Statistik exclude household consumption of energy on the farm. 
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EVALUATION BY DE DANSKE LANDBOFORENINGER: DIRECT ENERGY CONSUMPTION 

De Danske Landboforeninger compiles statistics on direct consumption of 

energy in agriculture, excluding horticulture. The most recent figures 

available relate to the 1979/80 season, and historical data for the 

period 1969/70 to 1979/80 are set out in the following table. The 

statistics compiled by De Danske Landboforeninger are confined to agri

cultural uses of energy and therefore exclude household consumption of 

energy on the farm . 

Table 3.20 

Denmark: Direct Energy Consumption in Agriculture, excluding Horticulture, 

1969/70 - 1979/80 

(TOE '000) 

1969/70 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 

386 363 352 354 397 447 392 

Source: De Danske Landboforeninger 

The figure for direct energy input for the season 1977/78 recorded by 

De Danske Landboforeninger is very comparable to the estimate of direct 

input to agriculture, excluding horticulture, arrived at by S. Rasmussen 

for the year 1978 (409,000 TOE) . 
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AGRICULTURAL DEMAND FOR ELECTRICITY 

The Danish association of electricity supply companies, Danske Elvaerkers 

Forening, pr~vided the EIU with statistics of direct consumption of 

electricity in agriculture, relating to the period 1972 to 1979. The 

statistics are broken down to identify separately consumption of electri

city for arable cultivation and livestock rearing, for horticulture and 

for household uses on the farm. In 1979, household consumption accounted 

for 24 per cent of total electricity consumption in the agricultural sector. 

The EIU has converted the statistics of Danske Elvaerkers Forening, which 

are expressed in kilowatt-hours, into tonnes oil equivalent to facilitate 

comparison with other sources. The data set out in the following table 

show that consumption of electricity has increased in all sectors of 

agriculture but particularly in horticulture where consumption rose 

sharply from 1976 to 1979 by 60 per cent to reach 8,000 TOE. 

Table 3.21 

Denmark: Use of Electricitx: in Asriculture bx: Sector, 1972-1979 

(TOE 'OOO) 
All crops and 
livestock Horticulture Household use Total 

1972 86 5 36 127 

1973 88 5 38 131 

1974 85 5 37 127 

1975 86 5 37 128 

1976 92 5 38 135 

1977 100 6 39 145 

1978 102 7 39 148 

1979 118 8 39 165 

Source: EIU calculations on unpublished data obtained from 

Danske Elvaerkers Forening 



160 

Statistics compiled by Danske Elvaerkers Forening tend to put consumption 

of electricity in agriculture somewhat lower than do OECD statistics 

(Energy Statistics) for recent years (since 1976). Whereas Danske 

Elvaerkers Forening puts electricity consumption in agriculture, including 

household consumption, at 148,000 TOE in 1978, OECD puts the figure at 

163,000 TOE, 10 per cent higher. 

It is interesting and reassuring that Danske Elvaerkers Forening and 

S. Rasmussen are close in their estimates of household consumption of 

electricity on the farm. Danske Elvaerkers Forening puts the amount at 

39,000 TOE in 1978, and S. Rasmussen suggests a figure some 18 per cent 

higher at 46,000 TOE. 

S. Rasmussen puts electricity consumption for agricultural purposes, 

excluding horticulture, at 77,000 TOE in 1978. This is appreciably 

lower (25 per cent less) than the figure of 102,000 TOE put forward by 

Danske Elvaerkers Forening. 
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AGRICULTURE'S SHARE OF ENERGY CONSUMPTION 

Consumption of energy in agriculture has increased in absolute terms, and 

agriculture's share of national consumption of energy has risen moderately 

if household consumption of farms is taken into account. 

The following table shows that agricultural and farm household consumption 

of energy accounted for 7-8 per cent of national consumption in 1978 (OECD). 

Consumption of energy for professional agricultural purposes was of the 

order of 5-6 per cent of national energy consumption (Danmarks Statistik), 

and the share taken up by agriculture seems to have stabilised in recent 

years at marginally above 5 per cent. 

Table 3.22 

Denmark: Share of Agriculture in National Consumption of Energy, 1973-1978 

(per cent of national consumption) 

1973 

Based on OECD 

Petroleum products 

Electricity 

Total 

Based on Danmarks Statistik 

Petroleum products 

Electricity 

Total 

Based on Danske Elvaerkers Forening 

8.7 

7.7 

6.0 

5.7 

5.9 

Electricity 5.7 

1974 

7.6 

6.2 

7.1 

6.0 

7.4 

5.9 

6.8 

1975 

7.8 

6.2 

7.3 

5.9 

7.3 

5.8 

6.5 

1976 

8.0 

9.4 

7.8 

5.4 

6.1 

5.2 

6.3 

1977 

8.1 

9.1 

7.8 

5.4 

5.5 

5.1 

6.5 

1978 

8.3 

9.1 

7.9 

5.6 

5.1 

5.2 

6 .) 

Source: EIU calculations, based on OECD, Danmarks Statistik and Danske 

Elvaerkers Forening data. 
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ENERGY CONSUMPTION BY TYPE OF FUEL AND USAGE 

Petroleumrbased fuels are the main source of energy used in Danish agri-

culture. The study by S. Rasmussen provides some guidance on the use 

of petroleumrbased fuels and other fuels in agriculture. 

S. Rasmussen shows that in 1978 petroleum-based fuels accounted for 90 

per cent (682,000 TOE) of direct energy consumption in agriculture. 

The main usage sector is horticulture which takes up 51 per cent of 

petroleum-based fuel supplies to agriculture, mainly for the heating of 

glasshouses. Tractors and machinery used for the preparation of the 

soil account for 17 per cent of direct consumption of petroleum-based 

fuels in agriculture • 

Electricity, which accounted for 10 per cent of energy consumption in 

agriculture in 1978, is mainly used to power ventilation systems in the 

rearing of animals: ventilation accounted for 40 per cent of electricity 

consumption in 1978. 

Table3·23 

Denmark: Direct Energy Consumption in Agriculture by Type of Fuel, 1978 

TOE '000 Per cent 

Motor gasoline 27 3.6 

DERV fuel 264 34.8 

Light and heavy fuel 380 50.1 

Liquefied gas 11 1.4 

Electricity 77 10.1 

Total direct energy input 759 100.0 

Source: S. Rasmussen 
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Table 3·24 

Denmark: Direct Energy Consumption in Agriculture, by Type of Fuel and 

Use, 1978 

(TOE 'OOO) 
Petroleum-based 
fuels Electricity Total 

Soil preparation 

Harvesting 

Other fieldwork 

Drying of grain (on the farm) 

Heating in animal rearing 

Irrigation 

Ventilation in animal rearing 

Lighting 

Milk-cooling 

Milking 

Greenhouses 

Other 

Total direct energy input 

Domestic consumption for household 

use 

113 

96 

83 

10 

30 

350 

682 

429 

Source: EIU calculations based on S. Rasmussen 

2 

2 

5 

30 

5 

8 

5 

20 

77 

46 

113 

96 

83 

12 

32 

5 

30 

5 

8 

5 

350 

20 

759 

475 
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CONSUMPTION OF FERTILISERS 

In 1978, fertilisers accounted for 38 per cent of all energy consumed in 

agriculture (direct and indirect), and for 65 per cent of indirect 

energy consumption. Nitrogenous fertilisers accounted for over 80 per 

cent of indirect energy input represented by fertilisers. 

Information is available from De Danske Landboforeninger on the use of 

fertilisers, which can be used to calculate the indirect energy content 

of fertilisers used in Denmark. Average application rates in terms of 
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kilos per hectare for the three main categories of fertiliser- nitrogen (N), 

phosphate (P205) and potash (K20) - are also provided in the tables which 

follow. 

Denmark is known to use a higher concentration of fertiliser per hectare 

than most other Community countries, and the usage of nitrogenous ferti

liser is particularly high. While the application of phosphate and 

potash fertilisers has been reduced or remained constant since the early 

1970s, increasing quantities of nitrogen are being used • 



Table 3.25 

Denmark: Consumption of Fertilisers,l972/73 - 1978/79 

(tonnes '000 of fertiliser element) 

TxEe of fertiliser Change on previous 
N P205 K20 Total xear (%) 

1972/73 329 143 203 675 

1973/74 365 155 216 736 + 9.0 

1974/75 300 114 160 574 -22.0 

1975/76 339 129 171 639 +11.3 

1976/77 350 135 167 652 + 2.0 

1977/78 374 141 177 692 + 6.1 

1978/79 379 136 173 688 - 0.6 

Source: De Danske Landboforeninger 

Table 3.26 

Denmark: Average AEElication_ of Fertilisers, 1972/73 - 1978/79 

(kg/ha) 

TyEe of fertiliser 
Denmark EuroEean Communitx 
N P205 K20 N P205 K20 

1972/73 111 48 68 56 50 45 

1973/74 124 53 74 60 50 48 

1974/75 102 39 55 57 40 40 

1975/76 117 44 58 62 40 39 

1976/77 120 46 57 65 43 43 

1977/78 180 48 109 68 45 44 

1978/79 187 44 115 

Source: De Danske Landboforeninger 
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The energy content of fertilisers has been evaluated on the basis of 

consumption statistics and data from a study undertaken by Energy Resources 

Limited (ERL). 

Table 3.27 

Denmark: Indirect Ener~x: Consu!,l!2tion in the Form of Fertilisers, 

1972/73 ·- 1978/79 

(TOE 'OOO) 
Nitrogen Phos;ehates Potash Total 

1972/73 526 43 35 604 

1973/74 584 47 37 668 

1974/75 480 34 27 541 

1975/76 542 39 29 610 

1976/77 560 41 28 629 

1977/78 598 42 30 670 

1978/79 606 41 29 676 

Source: EIU calculations based on data obtained from De Danske 

- Landboforeninger and ERL 

.. 
-

• 

• 

.. 

.. 

S. Rasmussen arrived at very comparable estimates for indirect energy 

consumption represented by fertilisers, even though his estimate of 

indirect input from nitrogenous fertilisers in 1978 is 6 per cent lower 

than that based on the study by ERL . 



AGRICULTURAL MACHINERY 

The joint economic and statistical department of Landbrugsraadet and 

De Danske Landboforeninger compiles statistics of registered agricultural 

machinery. 

Tractors are by far the most numerous, and the number of tractors in use 

has risen from 135,000 in 1964 to 185,000 in 1979, an increase of 37 per 

cent. The park of combined harvesters has declined steadily from 41,000 

units in 1977 to 39,000 units in 1979. 

Table 3.28 

Denmark: Resistered Asricultural Machinerx in Use, 1964-1979 

(units) 

1964 1977 1978 1979 

Agricultural tractors 135,000 186,000 185,000 185,000 

Combined harvesters 16,000 41,000 40,000 39,000 

Irrigation systems 12,000 14,000 15,000 

Grain driers 34,000 35,000 

Source: Annotated Statistics 1980 - Landbrugsraadet and DL 

As a broad estimate, the EIU suggests that the indirect energy content of 

agricultural machinery could be of the order of 200,000 TOE on an annual 

basis. 
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CONSUMPTION OF ENERGY IN AGRICULTURE IN 
THE EUROPEAN COMMUNITY 

FRANCE 

1981 
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AGRICULTURE IN FRANCE 

The total area under cultivation was 29,150,000 hectares in 1978. In 

the eight years since 1970, the area under cultivation declined by 2 per 

cent. 
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The agricultural sector in France is characterised by a concentration of 

medium to large holdings, although the number of holdings is declining: 

from 1970 to 1978 the number of holdings fell by 21 per cent to 1,126,000. 

The average size of holdings has risen from 17 hectares in 1960 to 25.9 

hectares in 1978. A little over 9 per cent of the active population is 

engaged in agriculture and fisheries, compared with over 10 per cent in 

1975. 

Table 4•1 

France: Number of Asricultural Holdings 2 1970-1978 

Size of Holdings 1970 1977 1978 
(Hectares) Number % Number % Number % 

1 5 325,671 22.9 228,000 19.8 221,000 19.6 

5 10 250,466 17.6 174,000 15.2 169,000 15.0 

10 - 20 354,826 25.0 252,000 21.9 243,000 21.6 

20 50 369,610 26.0 352,000 30.6 347,000 30.8 

50 and over 120,351 8.5 143,000 12.5 146,000 13.0 

Total 1,420,924 100.0 1,149,000 100.0 1,126,000 100.0 

Source: Eurostat 

Net value added at factor cost generated by agriculture has increased 

moderately by 3-4 per cent from year to year, rising from FF 59.7 billion 

in 1973 to FF 72.5 billion in 1978. 

More than 45 per cent of the value at current prices of agricultural 

production is attributed to cereals and vegetables and these are 

consequently the sectors of agriculture with the highest energy inputs. 
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ENERGY COSTS 

An analysis of the cost of inputs to agriculture, undertaken by the 

Institut National de la Statistique et des Etudes Economiques, serves 

to illustrate the increasing burden of the cost of energy since 1975. 

Energy is not treated separately in this analysis but is included in a 

category grouping fuels and repairs. 

Direct energy and repairs accounted for 15.4 per cent of purcha~es of 

goods and services in 1975, equivalent to a value of FF 6,800 ~llion. 

By 1979, the proportion had risen to 16.2 per cent and the absolute 

cost had increased by 73 per cent to FF 11,800 million. In relation 

to the gross revenue earned by the agricultural sector, energy and 

repair costs combined were equivalent to 5.8 per cent of revenue in 

1975 and 6.8 per cent of revenue in 1979. 

Animal feedstuffs is the main cost item by far, accounting for 34 per 

cent of total purchases in 1975 and 1979. In comparison with revenue 

earned by agriculture, feedstuffs were equivalent to 13 per cent of gross 

revenue in 1975 and 14 per cent in 1979. 
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SOURCES AND SUMMARY OF DATA 

There are six sources of information which have been used to evaluate the 

consumption of energy in agriculture: 

OECD statistics on the energy balance of member states 

Electricite de France Gaz de France (EFGF) statistics on 

electricity input in agriculture 

Comite Professionnel du Petrole (CPP) statistics on the 

consumption of petroleum products in agriculture 

Ministry of Agriculture: study of direct energy input in 

1977 

Centre National des Etudes et d'Experimentation de Machinisme 

Agricole (CNEEMA): study of direct and indirect energy input in 1977 

Groupe Interdisciplinaire Ecologie, Developpement et Energe

tique (Groupe EDEN): study of direct and indirect energy 

input in 1975. 

OECD, the Comite Professionnel du Petrole and Electricite de France Gaz 

de France provide historical series of statistical data which can be 

used to establish trends. The statistics are, however, partial: OECD 

statistics refer to petroleum-based fuels and electricity; CPP statis

tics are confined to petroleum products; EFGF statistics are confined to 

electricity. 

The studies undertaken by the Ministry of Agriculture and by the Centre 

National des Etudes et d'Experimentation de Machinisme Agricole provide 

a detailed analysis of energy input in agriculture, but the analysis is 

confined to a single year- 1977. 
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The study undertaken by the Groupe EDEN refers to a single year, 1975, 

but is useful in that it attempts to evaluate indirect energy inputs 

in agriculture. 

Each of the six main sources of data on energy input in agriculture has 

been treated separately in subsequent chapters, and the EIU has 

endeavoured to reconcile the variances between the sources and provide 

an explanation for the differences. A broad comparative summary of 

the data obtained from the six sources for the period 1975-1979 is set 

out in Table 4·3· 

The last three sources (Ministry of Agriculture, ClfEEXA and EDEll) are 

the most detailed and are considered separately later on in the report. 
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The findings of the Ministry of Agriculture and of the CNEEMA for 1977 

are broadly similar, evaluating direct energy consumption in agriculture 

at close on 5 million TOE. A significant difference between the 

findings of these two studies lies in the evaluation of the consumption 

of electricity: this is largely due to the use of different conversion 
~ 

factors in expressing electricity in terms of tonnes oil equivalent. 

The difference between direct energy input as _evaluated by the Groupe EDEN 

for 1975 and the estimations of the Ministry of Agriculture and of the 

CNEEMA for 1977 is wide: Groupe EDEN puts direct consumption in 1975 at 

7.2 million TOE which is 44-48 per cent higher than estimates for 1977 

put forward by the Ministry of Agriculture and the CNEEMA. The differ

ence is again partly due to methodology, the Groupe EDEN expressing 

amounts in terms of Gross Energy Requirement. 

OECD and the CPP are close in their respective estimates of the direct 

consumption of petroleum fuels, and the variances are largely accounted 

for by the categorisation of fuels. 

There is, however, a very wide disparity between OECD and CPP figures and 

the estimates of direct consumption of petroleum-based fuels put forward 

by the Ministry of Agriculture and the CNEEMA. The study undertaken by 

the Ministry of Agriculture arrived at an estimate of direct consumption 

of petroleum-based fuels in 1977 of 4,185,000 TOE, which is 46 per cent 

higher than the OECD figure of 2,862,000 TOE and 38 per cent higher than 

the 3,037,000 TOE recorded by the CPP. The CNEEMA estimated direct 

consumption of petroleum-based fuels at 4,530,000 TOE in 1977, which is 

58 per cent greater than the OECD figure and 49 per cent greater than the 

CPP figur~. 

After reviewing the findings with well informed persons, the EIU is 

inclined to accept the findings of the Ministry of Agriculture and of the 

CNEEMA as being closest to reality, although no clear conclusions emerged 

from the discussions. The fact that the data put forward by the Ministry 

of Agriculture and the CNEEMA are the findings of studies specifically 



related to agriculture tends to add confidence to the figures which have 

emerged from the studies. 

The summary of statistical data presented in Table 4·3 shows that direct 

energy consumption accounts for some 45 ~er cent of total energy consumed 

in agriculture. Petroleum-based fuels account for some 85-90 per cent of 

direct energy input. 

. I 

177 
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OECD DATA: AGRICULTURE'S SHARE OF DIRECT ENERGY CONSUMPTION 

OECD statistics compiled to show the energy balance of member states can 

be used to determine broad trends in consumption of selected fuels in 

agriculture, and to show the share of total fuel consumption accounted 

for by agriculture. The scope of the analysis based on OECD statistics 

is however limited by the partial nature of the data relating to energy 

consumption in agriculture, which are confined to petroleum products and 

electricity. Nevertheless, petroleum products and electricity account 

for well over 90 per cent of direct energy consumed in agriculture. 

Table 4•4 

France: National Ener~x ConsumEtiona, 1973-1978 

1973 1976 1977 1978 
TOE Per TOE Per TOE Per TOE Per 
(mn) cent (mn) cent (mn) cent (mn) cent 

Solid fuels 18.37 12.5 14.42 10.5 13.51 9.8 13.48 9.3 

Petroleum products 103.66 70.8· 92.87 67.8 91.97 67.1 97.28 66.9 

Gas 11.21 7.7 14.52 10.6 15.75 11.5 17.54 12.1 

Electricity 13.15 9.0 15.14 11.1 15.93 11.6 17.03 11.7 

National total 146.40 100.0 136.96 100.0 137.16 100.0 145.33 100.0 

of which: 

Agriculture 2.9lb 2.0 2.89b 2.1 2.97b 2.2 3.16b 2.2 

a final consumption 

b petroleum products and electricity only 

Source: Organisation for Economic Cooperation and Development (OECD) -

Energy Balances 
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Between 1973 and 1975, tota~ national consu.mption of energy declined by 9 

per cent from 146.4 million TOE to 132.9 million TOE, but from 1976 to 1978 

consumption rose steadily, to reach 145.3 million TOE, 9.3 per cent more 

than in 1975. Agriculture has accounted for about 2 per cent of national 

consumption of ener~y. 

A more detailed analysis of the uses of petroleum products and electricity 

in agriculture is provided in Energy Statistics compiled by OECD. Data 

for the six years 1973 to 1978 are presented in the following tables. 

Data relating to 1978 were published by OECD in 1980. 

Apart from a pause in 1975 when consumption fell by 6 per cent, consumption 

of energy in agriculture has increased in the five-year period by 8.5 per 

cent to reach 3.2 million TOE in 1978. The share of energy taken up by 

agriculture has increa$ed marginally from 2 per cent to 2.2 per cent. 

Gas/diesel oil is by far the largest category of fuel used in agriculture, 

and input of 2,526,000 TOE in 1978 account for 80 per cent of total energy 

input in agriculture. In the five-year period, consumption of gas/diesel 

oil has decreased marginally, although the trend in consumption has been 

rising from the low level of 2,336,000 TOE in 1975. Consumption of resi

dual fuel oil increased year by year from 1973 to 1978, when consumption of 

316,000 TOE was 97.5 per cent greater than in 1973, making this the second 

largest category of fuel accounting for 10 per cent of the total. 
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OECD statistics are taken as an indicator of the trend in demand for 

fuel in agriculture. While the EIU takes the view that OECD statistics 

understate the consumption of petroleum-based fuels and electricity 

in agriculture by a broad margin, there are few sources which can be 

used to trace historic trends. There is no reason to question the trend 

revealed by OECD statistics for petroleum-based fuels, even though they 

consistently understate the absolute quantities of energy consumed in 

agriculture. The upward trend in electricity consumption is probably 

more pronounced than shown by OECD statistics. Statistics obtained 

from Electricite de France Gaz de France show that consumption of 

electricity in agriculture rose from 349,000 TOE in 1974 to 458,000 TOE 

in 1978, which is equivalent to an average annual rate of growth of 

7 per cent. 

Table 4·6 
France: Growth in Demand for Ener&l in Agriculture, 1974-1978 

(per cent increase on previous year by volume) Average 
annual 

1974 1975 1976 1977 1978 ~rowth 

(%) (%) (%) (%) (%) (%) 

Petroleum-based 
fuels +1.3 -6.5 +3.9 +3.3 + 6.1 +1.5 

Electricity +6.4 +3.1 +8.3 -5.1 +12.5 +4.5 

Total +1.5 -6.2 +4.0 +3.0 + 6.4 +1.7 

Source: OECD - Energy Balances 
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DIRECT AlfD IlfDIRECT ElfERGY COlfSUXPriOlf 

EVALUATION BY THE MINISTRY OF AGRICULTURE 

The Ministry of Agriculture undertook a detailed study of direct consump-

tion of energy in agriculture in 1977. 

published in 1979. 

The findings of the study were 

Total direct consumption of energy in agriculture in 1977 was estimated 

at 5,023,000 TOE for farming purposes, and the consumption of energy by 

farmers and their families for private domestic purposes (household con-

sumption) was put at 4,124,000 TOE. 

to direct energy consumption. 

Table 4• 7 

The scope of the study was confined 

184 

France: Ministry of Agriculture - Direct Energy Consumption in Agriculture, 

1977 
For farmins 2urEoses For household 
TOE 'OOO Per cent 2ur2oses 

Diesel oil 3,599 71.7 1,106 

Heavy fuel oil 175 3.5 34 

Petrol (gasoline) 301 6.0 n.a. 

Liquefied gas 110 2.2 188 

Electricity 778 15.4 689 

Coal 17 0.3 187 

Wood 43 0.9 1,910 

Total direct energy inp11t 5,023 100.0 4,124 

Note: Figures on household purposes add up to a total of 4,114,000 TOE. 

The EIU has however reproduced the figure published by the Ministry, 

i.e. 4,124,000 TOE 

Source: Minister~ de l'Agriculture- Sous-direction des Syntheses Statisti

ques et des Revenus (SDSSR) 

Petroleum-based fuels accounted for 83 per cent of total direct energy 

consumption in 1977. 



In evaluating direct consumption of energy in agriculture, the Ministry 

of Agriculture has taken into account two categories of farming enter

prise - independent farm units and collective or cooperative organisations 

including agricultural contractors. 

Energy consumption by independent farm units has been evaluated on the 

basis of a large-scale sample survey among 10,000 farmers. Energy 

consumption by collective organisations was evaluated from data provided 

by the CNEEMA. 

lO) 

Consumption of petroleumrbased fuels by collective organisations was taken 

to be diesel oil, although heavy fuel oil and liquefied gas are used in the 

drying of grain. The data provided by the CNEEMA did not allow for a 

more detailed breakdown of consumption of petroleum-based fuels by collec

tive organisations. The estimates prepared by the CNEEMA are based on 

calculations relating to the park of agricultural equipment, the areas 

under cultivation and technical norms for fuel consumption. 

The sample survey among farmers allowed the Ministry of Agriculture to 

collect data on the consumption of energy on farms for domestic household 

uses. The data did not, however, allow for a reliable estimate of 

consumption of petrol (gasoline) for household needs. 
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Fuel for powering machinery and tractors (but excluding commercial 

vehicles) accounts for 52 per cent of direct energy consumption for 

farming purposes, and this is by far the largest of the main usage 

categories. Tractors and self-propelled machinery alone account for 

44 per cent of direct energy consumption. The dominance of this 

category is explained by the importance of cereal, potato and beet 

cultivation in France, and the mechanisation of viticulture. 

The drying of grain by cooperatives accounts for about 18 per cent of 

direct energy input, mainly in the form of petroleum-based fuels, and 

the share of energy taken up in drying rises to 20 per cent if energy 

consumption by farm units is also taken into account. 

Horticulture accounts for some 8 per cent of direct energy consumption, 

mainly in the form of heating glasshouses. The share rises to 45 per 

cent of energy used for heating purposes. 



EVALUATION BY THE CNEEMA 

The CNEEMA evaluation of energy consumption in agriculture in 1977 is 

largely based on data obtained from the sample survey of farmers 

conducted by the Ministry of Agriculture, and the study can therefore 

be seen as an interpretation and extrapolation of the findings of the 

sample survey. The CNEEMA had independently evaluated the energy con-

sumption of agricultural cooperatives and other collective organisations. 

The CNEEMA has estimated total direct energy consumption in agriculture 

at 4,900,000 TOE, with petroleum-based fuels accounting for 93 per cent 

of the total. While the CNEEMA evaluation of total direct energy 

consumption in agriculture in 1977 is close to the evaluation made by 

the Ministry of Agriculture (-2.5 per cent), there are wide variances for 

some categories of fuel. 

Table 4·9 
France: CNEEMA - Direct Energy Consumption in Agriculture, 1977 

TOE 'OOO Per cent 

Diesel oil (domestic) 2,930 59.8 

Diesel oil (diesel engine road 
vehicle fuel) 200 4.1 

Heavy fuel 825 16.8 

Petrol 400 8.2 

Liquefied gas 175 3.6 

Electricity 310 6.3 

Other 60 1.2 

Total direct energy input 4,900 100.0 

Source: Centre National d'Etudes et d'Experimentation de Machi

nisme Agricole (CNEEMA) 
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The CNEEMA puts direct electricity consumption at 310,000 TOE, 60 per cent 

below the figure arrived at by the Ministry of Agriculture. This differ

ence is more apparent than real, and is due to the application of different 

conversion factors. The CNEEMA takes into account electricity consumed 

by independent farm units and collective organisations, as does the Ministry 

of Agriculture, but the CNEEMA converts electricity into tonnes oil equiva

lent by applying the factor adopted by OECD for electricity in final 

consumption (109 KWH= 0.086 TOE million), whereas the Ministry of Agricul

ture converts electricity into tonnes oil equivalent by applying a primary 
-3 energy conversion factor ( 1 KWH= 0.222 x 10 TOE). 

On a final consumption basis, electricity consumption equivalent to 

578,000 TOE (primary), as reported by the Ministry of Agriculture as consump

tion by independent farm units, would reduce to 224,000 TOE (final consump

tion). Again on a final consumption basis, the 200,000 TOE (primary) 

consumed by collective organisations reduce to 80,000 TOE (final consumption). 

The Ministry of Agriculture's estimate of electricity consumption on the 

basis of electricity in final consumption would be of the order of 304,000 

TOE, 2 per cent below the figure suggested by the CNEEMA. 

The CNEEMA admits that it has found it difficult to estimate consumption of 

liquefied gas, but takes the view that the Ministry of Agriculture has 

understated consumption by as much as 60 per cent. 

The CNEEMA puts the direct consumption of petroleu~based fuels (diesel oil, 

heavy fuel oil and petrol) at 6-7 per cent higher than does the Ministry of 

Agriculture. The CNEEMA makes an allowance for petrol consumption by 

collective organisations, an item which the Ministry of Agriculture excluded. 

The CNEEMA has redistributed consumption of oil products, giving far greater 

importance to heavy fuel oil. Whereas the Ministry of Agriculture assumed 

that consumption of oil by collective organisations could be classified as 

consumption of diesel oil, the CNEEMA is of the opinion that heavy fuel oil 

accounted for a high proportion of the total. 



The CNEEMA has assessed indirect energy consumption in agriculture at 

8t800,000 TOE in 1977, of which the largest input category is made up of 

fertilisers which account for 44 per cent. 

Table 4.10 

France: CNEEMA - Indirect Energy Consumption in Agriculture, 1977 

TOE '000 Per cent 

Fertilisers 3,900 44.3 

Feedstuffs 1,800 20.5 

Equipment 1,300 14.8 

Agro-chemicals 600 6.8 

Miscellaneous materials 1,200 13.6 

Total indirect energy input 8,800 100.0 

Source: CNEEMA 
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EVALUATION BY GROUPE EDEN 

The Groupe Interdisciplinaire Ecologie, Developpement et Energetique 

(Groupe EDEN) made a detailed study of energy input in agriculture in 

1975. The findings of the study were not published. The study is 

of considerable interest as it is one of the rare comprehensive 

attempts to evaluate indirect energy consumption in agriculture. 

The Groupe EDEN puts total energy consumption in agriculture at 1~ million 

TOE in 1975, of which direct consumption accounted for 7.2 million TOE 

(45 per cent) and indirect consumption for 8.8 million TOE (55 per cent). 

The findings of the Groupe EDEN study cannot be compared directly with 

those of the studies conducted by the Ministry of Agriculture and the 

CNEEMA, as the basis of evaluation of direct energy input adopted by the 

Groupe EDEN is that of Gross Energy Requirement (GER). 

Table 4.11 

France: Groupe EDEN - Energy Consumption in Agriculture, 1975 

TOE '000 Per cent 

Direct Ener~x 

Fossil energy in GERa terms 6,678 41.8 

of which: 

- tractors and machinery 3,570 22.3 

- transportation 530 3.3 

- dehydration 408 2.6 

- drying of cereals 280 1.8 

heating in horticulture 560 3.5 

heating in animal rearing 360 2.3 

Electricity in GERa terms 553 3.5 

Total direct input 7,231 45.3 

(continued) 
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Table 4.11 

France: Groupe EDEN - Energy Consumption in Agriculture, 1975 

(continued} 

Indirect Energy 

Fertilisers 

Animal feedstuffs, excluding imported 
products 

Imported animal feedstuffs 

Agricultural machinery 

Buildings 

Agro-chemicals 

Packaging materials and fencing 

Irrigation 

Total indirect input 

Total energy input 

a Gross Energy Requirement 

TOE '000 

3,880 

1,508 

390 

961 

955 

500 

345 

207 

8,746 

15,977 

Per cent 

24.3 

9.4 

2.4 

6.0 

6.0 

3.1 

2.2 

1.3 

54.7 

100.0 

Source: Groupe Interdisciplinaire Ecologie, Developpement et 

Energetique (Groupe EDEN) 

Direct Energy 

Energy consumption is expressed in terms of Gross Energy Requirement 

(GER) which is defined to include the following elements: 

GER = Eo + Et + Cf + Cs + Cp 

when 

- Eo = energy required to obtain the raw product (i.e. crude oil) 

- Et energy required for transformation (i.e. refining) 

- Cf calorific value of final product (i.e. petrol) 

- Cs = calorific value of by-products (i.e. tar) 

- Cp calorific value of losses ( i.e. burned gases) 
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Direct consumption of fossil fuels and electricity, at 7,231,000 TOE in 

1975, accounts for 45 per cent of total direct and indirect energy consump

tion in agriculture, as evaluated by the Groupe EDEN. The use of solid 

fuel is low and is confined to the heating of stables, of animal rearing 

enclosures and of glasshouses, and to the drying of crops. The term 

fossil fuels is used by the Groupe EDEN to cover petroleum-based fuels, 

coal and wood: these accounted for 6,678,000 TOE (GER basis) in 1975, 

representing 92 per cent of total direct energy consumption. 

In evaluating direct consumption of fossil fuels, the Groupe EDEN identifies 

six main usage sectors: 

- tractors and other agricultural machinery 

- commercial vehicles and cars used for farming purposes 

- dehydration of crops 

- drying of crops 

heating in horticulture 

heating in animal rearing. 

Fuel consumption in powering tractors and agricultural machinery has been 

assessed on the basis of data obtained from the Comite Professionnel du 

Petrole (CPP), an association representing petroleum interests. 

Fuel consumption by commercial vehicles and cars has been estimated on the 

basis of data obtained from the Centre d'Etudes et de Recherches Economi-

ques sur l'Energie (CEREN). The data provided by the CEREN related to 

1970 when consumption was put at 360,000 TOE. The data were extrapolated 

by the Groupe EDEN allowing for an average annual increase of 8.2 per cent. 

The growth rate is equivalent to the increase in vehicle utilisation 

reported by the Institut National de la Statistique et des Etudes Econo

miques (INSEE) in a study on consumption trends in the period 1959-1974. 

Consumption of diesel oil in the dehydration of crops has been assessed 

from data provided by the CNEEMA. It was estimated that in 1973 some 

0.23 TOE was used per tonne of dehydrated product. The Groupe EDEN took 



into account the trend towards a reduction in energy input per tonne of 

dehydrated product. 
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Fuel consumption for the drying of grain, mainly maize and wheat, has been 

assessed on the basis of data provided by the CNEEMA. 

Fuel input in animal rearing has been estimated on the basis of informa

tion relating to 1970 obtained from the CEREN. The data led to an esti

mate of 320,000 TOE of diesel oil, liquefied gas and solid fuels, but the 

Groupe EDEN adjusted this figure upwards to take into account the increase 

in the number of animals between 1970 and 1975. 

Electricity input was based on statistics of electricity consumption 

compiled by Electricite de France. 

Tractors, farm machinery and equipment used in dehydration and drying 

account for the greater part of direct energy consumption in agriculture, 

taking up 64 per cent of direct input of fossil fuels. This reflects the 

importance of cereals, potatoes, beet and viticulture in French agriculture. 

Machinery in this wider sense accounted for 58 per cent of direct energy 

input and for 27 per cent of total energy input in agriculture. 

Transportation (commercial vehicles and cars) accounts for about 7 per cent 

of direct energy input. 

Fuel for heating purposes in horticulture and animal rearing accounts for 

some 6 per cent of total energy input in agriculture, and for 13 per cent 

of direct energy consumption. 

Indirect Energy 

The Groupe Eden and the CNEEMA have both attempted to assess indirect input 

in agriculture, and they come to very similar evaluations: 

Groupe Eden 8,746,000 TOE in 1975 

CNEEMA 8,800,000 TOE in 1977 



Groupe EDEN has evaluated indirect energy consumption at 8,746,000 TOE in 

1975, which would be equivalent to 55 per cent of total energy consumption 

in agriculture in that year. 

Fertilisers account for 44 per cent of indirect energy consumption 

(3,880,000 TOE), and agricultural chemicals for 6 per cent (500,000 TOE). 

The energy content of fertilisers and a.gro-chemicals has been assessed by 

applying the method of G. Leach and M. Slesser.The CNEEMA estimated 

indirect energy consumption at 8.8 million TOE in 1977, with fertil~sers 

again accounting for 44 per cent (3.9 million TOE). 1 

Ministry of Agriculture statistics show that in the period 1970 to 

1979 consumption of fertilisers rose by about 2.5 per cent a year 

from 4,632,000 tonnes in 1970/71 to 5,618,000 tonnes in 1978/79. 

Since 1975/76 consumption has increased year by year, but the stati~tics 

show a sharp fall in consumption of 20 per cent in 1974/75. The 

sharp rise in the price of phosphates is the cause of the very modest 

increase in consumption of phosphate-based fertilisers in the same 

period, an increase of 1 per cent a year on average from 1,815,000 tonnes 

in 1970/71 to 1,950,000 tonnes in 1978/79. 

Table 4.12 

France: ConsurnEtion of Fertilisers, 1972/73-1978/79 

(tonnes 'OOO of fertiliser element) 

TlEe of fertiliser Change on 
N P205 !.fQ_ Total Erevious lear (%) 

1972/73 1,649 2,097 1,636 5,382 + 8.2 

1973/74 1,833 2,168 1,826 5,827 + 8.3 

1974/75 1,555 1, 711 1,190 '~,656 -20.1 

1975/76 1,708 1 '664 1,'315 4,6H7 + 0.7 

1976/77 1,815 1,796 1,l.94 5,105 + ~.9 

1977/78 1,832 1,840 1,558 5,230 + 2.4 

1978/79 1,978 1,950 1,690 5,618 + 7.4 

Source: Minist~re de !'Agriculture 
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The energy content of fertilisers has been evaluated on the basis of 

consumption statistics and data from a study undertaken by Energy 

Res·ources Limited (ERL). 

Table 4·13 
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France: Indirect Enersx: ConsumEtion in the Form of Fertilisers, 1973-1979 

(TOE 'OOO) 
1973/74 1974/75 1975/76 1976/77 .1977/78 1978/79 

Nitrogen (N) 2,933 2,488 2,733 2,904 2,931 3,165 

Phosphates (P2o5) 650 513 499 539 552 585 

Potash (K20) 310 236 224 254 265 287 

Total 3,893 3,237 3,456 3,697 3,748 4,037 

Source: EIU calculations based on data on fertiliser consumption and Energy 

Resources Limited. 

The Groupe EDEN and the CNEEMA arrived at broadly comparable estimates of 

the indirect consumption of energy represented by fertilisers. The esti

mates set out in the previous table (based on the study of ERL) are suffi

ciently close to those of the Groupe EDEN and of the CNEEMA to be consi

dered as a confirmation of the separate findings, even though the estimate 

for 1975 based on ERL data is some 11-12 per cent lower than the estimate 

of the Groupe EDEN. 

The other main input to agriculture which represents an appreciable form 

of indirect consumption of energy is animal feedstuffs. The Groupe EDEN 

estimated the energy content of feedstuffs in 1975 at 1.9 million TOE, 

accounting for 22 per cent of indirect energy consumption. The CNEEMA 

put the energy content of feedstuffs in 1977 at 1.8 million TOE, 21 per 

cent of indirect energy consumption. 

The indirect energy content of animal feedstuffs was evaluated on the basis 

of calorific values established by C. Chatfield and P. Brouk. The Groupe 

EDEN took into account local production of feedstuffs and foreign trade to 

arrive at "apparent consumption" in France. The indirect energy content 

of imported feedstuffs was evaluated following the method of G. Leach. 
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The energy content of packaging materials and fencing and the energy consumed 

in their utilisation and erection has been estimated on the basis of inputs 

calculated by R. Carillon in 1975· 

In evaluating the energy content of agricultural buildings, input factors 

calculated by R. Carillon have again been used. The average energy content 
-1 -1 of masonry has been taken as 3·3 GJ kg and of steel structures as 56.1 GJ kg • 

Groupe EDE! also made an allowance for the extraction and transport of raw 

materials on the basis of a study by G. Leach. Total energy input was evaluated 

on the basis of statistics on agricultural buildings made available by the 

Ministry of Agriculture and Ministry of Equipment. Buildings accounted for a 

similar amount of indirect energy, 955,000 TOE or 11 per cent. 

Agricultural machinery was defined to include machinery and replacement com

ponents. R. Berry and M· Fels estimated that in the United States energy specific 

demand (ESD) amounted to 83.67 GJ per tonne weight of a car. Groupe EDE! arrived 

at an ESD of 75 GJ per tonne for tractors and agricultural machinery used in 

France, allowing for the particular characteristics of machinery used on French 

farms. 

Agricultural machinery was estimated to represent an energy input of 961,000 TOE, 

or 11 per cent of total indireet ertergy input in 1975· 

The C~ estimated that equipment used on farms in 1977 represented an energy 

input of 1.3 million TOE. 

Energy consumed in the irrigation of farm land proved difficult to evaluate. 

In 1973, D. Pimentel calculated that one acre of maize irrigated by one foot 

of water per season was equivalent to an ESD of 905 103 Kcal. The Groupe EDEK 

used this factor to evaluate energy consumed in irrigating farms, since maize is 

the most important crop requiring irrigation in France in terms of area under 

cultivation. The Ministry of Agriculture provided data on the area of irrigated 

land in France and Groupe EDEJ calculated the total indirect input of energy 

required to irrigate the area on the assumption that the area was under maize, 

giving 207 000 TOE. 

Agro-chemicals, comprising insecticides and herbicides, were the only other 

important category of indirect input of energy. This was put at 500,000 TOE in 

1975, equivalent to 6 per cent of indirect energy consumption. 
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Table4.14 

France: Agricultural Consumption of Petroleum Products by Main Product Types, 

1973-1979 

(tonnes oil equivalent 'OOO) 
a 

Agricultural demand Total demand 
Share of agricul-

Volume % Volume ture (%) 

1973 

Petrol 160 5.2 17,059 0.9 

Paraffin 1 0.1 2, len b 

Diesel oil 2,530 82.5 48,586 5.2 

Residual fuel oil 160 5.2 37,689 0.4 

Lubricants 93 3.0 1,039 9.0 

Liquefied gas 124 4.0 3,073 4.0 

Total 3,068 100.0 109,547 2.8 

1974 

Petrol 143 4.7 16,407 0.9 

Paraffin 1 2,096b 

Diesel oil 2,529 82.5 42,374 6.0 

Residual fuel oil 207 6.8 37,732 0.5 

Lubricants 67 2.2 998 6.7 

Liquefied gas 116 3.8 3,039 3.8 

Total 3,063 100.0 102,646 3.0 

1975 

Petrol 129 4.5 17,185 0.8 

Paraffin 1 0.1 2,140b 

Diesel oil 2,336 81.6 40,212 5.8 

Residual fuel oil 224 7.8 31,876 0.7 

Lubricants 64 2.3 924 6.9 

Liquefied gas 107 3.7 2,951 3.6 

Total 2,861 100.0 95,288 3.0 

(continued) 
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Table 4·14 
France: Agricultural Consumption of Petroleum Products by Main Product Types, 

1973-1979 (continued) 

(tonnes oil equivalent '000} 
a 

A~ricultural demand Total demand 
Share of agricul-

Volume % Volume ture (%) 

1976 

Petrol 124 4.1 18,076 0. 7 

Paraffin 1 2,293b 

Diesel oil 2,420 80.9 42,052 5.8 

Residual fuel oil 250 8.4 36,084 0.7 

Lubricants 80 2.7 996 8.0 

Liquefied gas 116 3.9 3,044 3.8 

Total 2,991 100.0 102,545 2.9 

1977 

Petrol 111 3.7 18,316 0.6 

Paraffin 1 2,412b 

Diesel oil 2,474 81.5 41,199 6.0 

Residual fuel oil 265 8.7 31,173 0.9 

Lubricants 77 2.5 1,013 7.6 

Liquefied gas 109 3.6 3,081 3.5 

Total 3,037 100.0 97,194 3.1 

1978 

Petrol 107 3.3 18,971 0.6 

Paraffin 1 0.1 2,563b 

Diesel oil 2,526 78.4 44,222 5.7 

Residual fuel oil 316 9.8 31,607 1.0 

Lubricants 76 2.4 926 8.2 

Liquefied gas 194 6.0 3,297 5.9 

Total 3,220 100.0 101,586 3.2 

(continued) 
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Table ~-1~ 

France: Asricultural Consum;etion of Petroleum Products bx: Main Product T:lEes 2 

1973-1979 (continued) 

(tonnes oil equivalent 'OOO) 
a 

Asricultural demand Total demand 
Share of agricul-

Volume % Volume ture (%) 

1979 

Petrol 97 3.1 19,093 0.5 

Paraffin 1 2,784b 

Diesel oil 2,518 80.3 42,616 5.9 

Residual fuel oil 196 6.3 32,138 0.6 

Lubricants 76 2.4 957 7.9 

Liquefied gas 247 7.9 3,516 7.-

Total 3,135 100.0 10~,104 3.1 

a petroleum products used in agriculture 

b including jet fuel and white spirit 

Source: EIU calculations based on data supplied by the Comite Professionnel 

du Petrole (CPP) 



While the statistics compiled by the CPP and OECD are broadly in line in 

evaluating the amount of petroleum-based fuels taken up by agriculture, the 

CPP consistently allocates somewhat higher amounts to agriculture. OECD 

statistics do not specifically allocate petrol or paraffin to agricultural 

uses, whereas these are identified by the CPP. 

OECD seems to understate the input of non-energy petroleum products in 

agriculture, indeed these are identified for the first time in 1978 when 

consumption in agriculture is put at 1,000 TOE. The CPP statisticsihave the 

merit of recording consumption of lubricants separately, and in the period 

1973 to 1979 annual consumption has ranged from 64,000 TOE in 1975 to 93,000 

TOE in 1973, although in more recent years consumption has levelled off at 

76,000 TOE a year. 

The trend in consumption of petroleum products in the period 1973 to 1979, 

as illustrated by the CPP statistics, is traced in Table 4·15· Consumption 

of petroleum products increased by 2 per cent in the six years to 1979, and 

the main feature of the trend has been its stability at a level of some 

3 million TOE, with a low point of 2.9 million TOE in 1975 and a peak of 

3.2 million TOE in 1978. 

Diesel oil is by far the main petroleum product consumed in agriculture, 

accounting for 78-83 per cent of annual consumption of petroleum products 

in the six years to 1979. 

Agriculture takes up about 3 per cent of national consumption of petroleum 

products, and the share has been consistently held over the past five years. 
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AGRICULTURAL DEMAND FOR PETROLEUM PRODUCTS 

The Comite Professionnel du Petrole (CPP) publishes statistics on the 

consumption of petroleum-based fuels and lubricants in agriculture. The 

most recent figures relate to 1979, and historic data for the period 1973 

to 1979 are set out in Table 4.12. Consumption in agriculture is compared 

with total consumption, but the comparison is confined to petroleum-based 

fuels and lubricants which are used in agriculture. These products 

account for 85-90 per cent of total petroleum products identified by the CPP. 

For ease of comparison, the EIU has converted volumes expressed in units 

appropriate to a particular product into tonnes oil equivalent. The 

conversion factors used in this exercise are those applied by OECD, and 

this has the further advantage of allowing comparison with the OECD statis

tics quoted earlier in this report • 
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COXPARISOlf OF SOURCES OF DATA Olf COKSUJIPI'IOlf OF PEI'ROLEUX PRODUCTS 

There are four sources of statistical data on consumption of petroleum products 

in agriculture and the variances between the data are often wide and difficult 

to reconcile. The use of different conversion factors would not have had an 

appreciable effect on the amounts expressed in tonnes oil equivalent. 

The statistics compiled by the CPP and OECD are broadly in line for the main 

product categories and in total. The differences were the subject of comment 

earlier in this chapter. The CPP statistics are particularly useful in that they 

provide a detailed breakdown by product type and a historical series. The CPP 

and OECD put consumption of petroleum products in agriculture at around 

3 million TOE a year in recent years. 

The CitEEXA, using its own data and data provided by the Ministry of Agriculture, 

has undertaken a detailed evaluation of energy consumption in agriculture 

in 1977, and puts direct consumption of petroleum products 50 per cent higher at 

4·5 million TOE. 

The Ministry of Agriculture, using similar data to that available to the CD'EEJIA., 

has estimated consumption of petroleum products at 4·2 million TOE in 1977• 

A comparison of the data obtained from the four sources for the year 1977 is set 

out below in terms of tonnes oil equivalent : 

Kinistry of 
CCP 
(000 TOE) 

OECD CliEEIIA {80iculture 
(000 TOE) (000 TOE) 000 TOE) 

Diesel oil 2,474 2,456 3,130 3,599 
Residual fuel oil 265 265 825 175 
Petrol 111 400 301 
Paraffin 1 
Liquefied gas 109 141 175 110 

Lubricants 77 

T o t a 1 3,037 2,862 4,530 

From discussions with persons concerned with compiling and interpreting these 

data, it clearly emerges that the margin of error is appreciable. This applies 

to both the methodology adopted by the Ministry of Agriculture and the CifEEJu. 

and to the evaluation of agriculture's share of total consumption of petroleum 

products as estimated by the CPP and OECD, bearing in mind that agriculture 

accounts for only 3 per cent of total national consumption. 
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The CDEEMA may have overestimated the consumption of diesel oil in powering 

farm machinery by applying utilisation factors which overstate actual usage of 

machinery. 

If consumption of diesel oil in agriculture had been as high as 3·1 million TOE 

in 1977, agriculture's share of total national consumption would have been of 

the order of 8-10 per cent, depending on whether CPP or OECD statistics were 

taken to represent the national total. This seems by all accounts too high a 

share for agriculture, and the EIU suggests that consumption of diesel oil in 

agriculture in 1977 is likely to have been of the order of 2.6 - 2.9 million TOE. 
j 

B.y the same reasoning, consumption of 825,000 TOE of residual oil in 1977 would 

have given agriculture a share of over 4 per cent of the national tot:al. This is 

generally considered to be too high and the EIU suggests that consum~tion of 

residual oil in agriculture did not exceed 300 1000 'l'Ol!o in l~'f'l • I 
Although the CPP statistics probably underestimate agricultural cons~ption of 

petroleum products, they are considered to provide a sound indicatiod of trends 
) 

and of the relative importance of product categories. 



AGRICULTURAL DEMAND FOR ELECTRICITY 

Electricite de France Gaz de France (EFGF) has evaluated consumption of 

electricity in agriculture at 3.1 billion KWH in 1972 and at 5.63 billion 

KWH in 1979, following a steady increase year by year in the intervening 

period. Demand for electricity in agriculture is increasing at a pace 

comparable with that for overall demand for electricity, and between 1975 

and 1979 demand from agricultural users rose by 28 per cent, an average 

annual rate of growth of 6 per cent. 

Table 4.16 

France: Electricitl ConsumEtion in A~riculture, 1972-1979 

KWH TOE 
(billion) ( '000) 

1972 3.10 267 

1973 3.67 316 

1974 4.06 349 

1975 4.38 377 

1976 4.81 414 

1977 4.90 421 

1978 5.33 458 

1979 5.63 484 

Source: EIU calculations based on data from Electricite 

de France Gaz de France (EFGF) - Division Clien

tilHe Courante 

The EFGF statistics of electricity consumption in agriculture include 

electricity consumed on farms for both agricultural and household uses. 

Rising demand is a feature of a greater degree of mechanisation of agri

culture and improved comfort of farms. 
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There were approximately 1.1 million agricultural holdings in France in 

1979, but EFGF statistics record only 818,000 agricultural subscribers to 

public electricity supplies. The difference is accounted for farmers 

with other activities which have been classified in other subscriber 

categories. The classification of farms in subscriber categories other 

207 

than agriculture provides at least a partial explanation for the variances 

between the four evaluations of electricity consumption in agriculture in 

1977: 

EFGF 

Ministry of 
Agriculture 

CNEEMA 

OECD 

421,000 TOE 

301,000 TOE 

260,000 TOE 

310,000 TOE 

109,000 TOE 

professional and household 

professional 

household 

professional 

professional 

Of the 818,000 agricultural subscribers in 1979, 805,000 were receiving 

low tension power. Of these, 721,000 had contracts corresponding to 

installed capacity of more than 3 KW, but some 10 per cent of these had an 

effective installed capacity of 3 KW or less. The remaining 84,000 

subscribers had contracts for installed capacity of 3 KW or less. 

Farms with an effective installed capacity of over 3 KW had installed 

power capacity of 6-20 KW for the greater part. 

The relatively large number of farms with installed capacity of 3 KW or 

less (156,000 farms) would not be able to use professional electrically 

powered equipment, and only a limited range of household electrical equip

ment. 

In 1979, 12,782 agricultural subscribers were connected to a medium ten-

sion power supply. Despite their relatively small number, medium tension 

subscribers accounted for 27 per cent of total consumption of electricity 

in agriculture. 
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Average electricity consumption of farms connected to low tension supplies 

of electricity was 5,130 KWH in 1979, an i.nc.rease of 23 per cent since 

1976. Taking into nccount subscribers to medium tension supplies, average 

consumption increased from 5,615 KWH in 1976 to 6,888 K~l in 1979. 
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ENERGY CONSUMPTION BY USE 

PETROLEUM PRODUCTS 

In an analysis of the findings of the study which it conducted in 1978, 

the Ministry of Agriculture arrived at estimates of the consumption of 

diesel and heavy oil and of petrol by main usage sectors. These three 

fuels account for over 80 per cent of direct energy consumption in 

agriculture. 

Table 4.18 

France: Agricultural Conswnption of Petroleum-Based Fuels by Usage Sector, 

1977 
(TOE 'OOO) 

Heating 

of which: 

Animal rearing 

Glasshouses 

Drying of grain 

Power (excluding commercial vehicles) 

of which: 

Tractors and self-propelled machinery 

Other 

Commercial vehicles 

Sub-total independent farm units 

Collective use, except drying 

Collective use, drying 

Total agricultural use 

Domestic consumption for household use 

Diesel Heavy 
oil fuel oil 

318 

44 

212 

62 

2,188 

2,154 

34 

93 

2,599 

300 

700 

3,599 

1,106 

174 

11 

152 

11 

175 

175 

34 

Petrol 

92 

64 

28 

209 

301 

301 

Source: Ministere de !'Agriculture, Sous-direction des Syntheses Statisti

ques et des Revenus 
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Tractors and self-propelled machinery account for some 54 per cent of 

total demand for petroleum products in direct consumption in agriculture. 

A study undertaken by an oil company suggests that in 1972 the share of 

petroleu~based fuels taken up by tractors and machinery was somewhat 

higher at 58 per cent. 
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Consumption of petroleum-based fuels for agricultural purposes and for 

household purposes on farms was put at 5,215,000 TOE in 1977, and household 

consumption accounted for 22 per cent of the total. The private study 

referred to in the previous paragraph suggests that in 1972 the share of 

household consumption was lower at 18 per cent. The increase would be 

accounted for by an improvement in the equipment and comfort of farms. 



ELECTRICITY 

The survey conducted by the Ministry of Agriculture also served to 

identify the consumption of electricity by main usage sectors. The 

EFGF can provide detailed statistics of electricity consumption by' 

agricultural subscribers but has not analysed the data by usage. 

Table4·19 

France: Agricultural Consumption of Electricity By Usage Sector, 1977 

(TOE '000 primary energy equivalent) 

Heating 

of which: 

Animal rearing 

Glasshouses 

Drying of grain 

Electrical machinery 

Sub-total independent farm units 

Cooperative drying 

Total agricultural use 

Domestic consumption for household use 

248 

209 

22 

17 

329 

578 

200 

778 

689 

Source: Ministere de !'Agriculture- Sous-direction des Syntheses 

Statistiques et des Revenus 

Electrical machinery accounts for some 42 per cent of consumption of 

electricity for agricultural purposes. The main applications of elec-

212 

trical machinery are in dairy farming and in irrigation. In dairy farming, 

electricity is used for heating and for powering milking machines and 

milk coolers: in 1977 there were 380,000 milking machines in use. 

Household consumption of electricity on farms is relatively high and is equi

valent to close on 90 per cent of the amount consumed for agricultural pur-

poses. 
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OTHER ENERGY SOURCES 

The survey conducted by the Ministry of Agriculture in 1977 identified 

the consumption of propane, butane, coal and wood by main sector of 

usage which are all related to heating. The greater part of liquefied 

gas and wood consumed in agriculture is used in providing heating for 

the rearing of animals. The Small quantity of coal taken up by agricul

ture is used mainly to heat glasshouses. 

Table 4.20 

France: Agricultural Con$u!!!Etion of Liguefied Gas, Coal and Wood 

Usa&e Sector, 1977 

(TOE '000) 
Liguefied gas Coal Wood 

Heating in animal rearing 97 1 33 

Heating of glasshouses 9 14 1 

Drying of grain 4 2 9 

Total 110 17 43 

Domestic consumption for 

household use 188 187 1,910 

Source: Ministere de !'Agriculture, Sous-direction des Syntheses 

Statistiques et des Revenus 
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ENERGY CONSUMPTION BY TYPE OF CROP AND ACTIVITY 

Data on the use of energy by type of crop or agricultural activity is 

fragmentary. 

The most important fuel in agriculture is diesel oil, particularly for 

powering tractors and self-propelled machinery. The Ministry of Agri

culture has calculated the consumption of diesel oil per hectare for 

different types of farms, excluding consumption of fuel for diesel engine 

road vehicles (DERV). 

Table 4,21 

France: Annual Consumption of Diesel Oil for Selected Crops and Activi

ties, 1977 

General agriculture 

Horticulture 

Arable land and cattle 

Cattle and arable land 

Cattle-milk 

Cattle-meat 

Cattle-milk and meat 

Cattle, pigs and poultry 

Pigs 

Poultry 

Fruit 

Litres 
per hectare 

107 

1,257 

96 

89 

80 

52 

87 

97 

154 

324 

156 

104 Kcal 
per hectare 

94 

1,103 

84 

78 

70 

46 

73 

85 

135 

284 

137 

Source: EIU calculations based on data provided by Ministere de !'Agri

culture - Sous-direction des Syntheses Statistiques et des Re-

venus 
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The heating of glasshouses is the second largest usage of diesel oil, 

although a long way behind the powering of tractors and self-propelled 

machinery. The consumption of diesel oil in the heating of glasshouses 

is of the order of 212,000 TOE. 

The average electricity consumption of selected types of electrical 

machinery is shown in Table 4.20. 

Table 4.22 

France: Consumption of Electricity by Selected Types of Electrical 

Machinery, 1981 

Beef and milk production 

Water heaters 

Milk coolers 

Calf rearing 

Space heaters 

Water heaters 

Pig rearing 

Space heating 

100-150 KWH/cow/year 

18-25KWH/litre milk cooled 

50-60 KWH/calf 

40-50 KWH/calf 

15-25 KWH/weaned piglet 

Source: Information supplied by Electricit€ de France Gaz de France -

Division Clientele Courante 
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AGRICULTURE IN THE FEDERAL REPUBLIC 

The total area under agricultural cultivation was estimated at 12,260,500 

hectares in 1979. In the nine years from 1970 to 1979, the area under 

cultivation declined by 3 per cent • 

In the same period, the number of agricultural holdings of 1 hectare and 

over fell by 25 per cent to 816,300 in 1979. The average size of holding 

increased from 9.3 hectares in 1960 to 15 hectares in 1979 • 

Table 5·1 

Germanl: Number of Agricultural Holdings, 1970-1919 

Size of Holding 1970 1978 1979 
(hectares) Number' % Number % Number % 

1 - 2 154,800 14.3 112,100 13.3 105,300 12.9 

2 - 5 251,000 23.2 169,100 20.0 161,200 19.6 

5 - 10 232,700 21.5 161;200 19.1 154,100 18.9 

10 - 15 158,200 14.6 110,100 13.0 106,000 13.0 

15 - 20 109,600 10.1 84,000 10.0 81,300 10.0 

20 - 30 104,100 9.6 105,000 12.4 104,000 12.8 

30 - 50 53,400 4.9 73,000 8.7 74,200 9.1 

50 - 100 16,300 1.5 24,900 3.0 25,900 3.2 

100 and over 3,000 0.3 4,200 0.5 4,300 0.5 

Total 1,083,100 100.0 843,600 100.0 816,300 100.0 

Under 1 63,800 57,400 55,000 

Source: Statistisches Bundesamt (SB), Bundesministerium fi.ir Er-

nahrung, Landwirtschaft und Forsten 



Agriculture and fisheries provided employment for about 6 per cent of 

the active population in 1979, compared with 8.5 per cent in 1970. 

Agriculture contributed 2 per cent to Gross Domestic Product (GDP) in 

1978, compared with 5 per cent some twenty years ago. Close on 70 per 

cent of the total value of agricultural output is derived from livestock 

and dairy farming. 

Gross capital investment in agriculture has increased appreciably from 

year to year, rising from DM 7,882 million in 1976 to DM 10,414 million 

in 1979. 

ElfERGY COSTS 

The cost of inputs to agriculture is analysed annually by the Xinistry of 

Food, Agriculture and Forestry, and the analysis serves to illustrate the 

increasing burden of the cost of energy since 1977• 

Energy accounted for 14.7 per cent of expenditure by farmers on goods and 

services in 1979, equivalent to a value of DK 4,765 million, compared with 

13.4 per cent in 1976. Energy is now the second highest cost factor, 

following feedstuffs (36 per cent) but ahead of fertilisers (13 per cent). 

In the three years from 1976 to 1979, the cost of goods and services bought 

in by farmers rose by 17 per cent from DX 27,600 million to Dl 32,412 
million. In the same.period, the cost of energy to farmers rose by nearly 

30 per cent from Dl 3,700 million to DK 4,765 million. 
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Table5•2 

Germany: Purchases of Goods and Services b~ the Agricultural Sector, 

1976-1979 

(percentage) 
1976 1977 1978 1979 

Plartts and seeds 2.3 2.2 2.6 2.6 

Feedstuffs 37.2 37.6 36.0 35.9 

Fertilisers 14.2 14.1 13.5 13.3 
• Agro-chemicals 2.4 2.5 2.7 2.6 

Energy 13.4 13.1 13.3 14.7 

If Cattle 0.3 0.4 0.4 0.4 

Maintenance and repair of 
buildings 4.2 4.3 4.3 4.0 

• Maintenance and repair of 
machinery 13.3 13.2 14.0 13.6 

General costs 10.3 10.2 10.6 10.1 

Agricultural taxes 0.3 0.3 0.3 0.3 

Miscellaneous 2.1 2.1 2.3 2.5 .. 
100.0 100.0 100.0 100.0 

.. 
Value of total expenditures 

(DM mn) 27,600 29,340 29,491 32,412 .. 
Source: EIU calculations based on data provided by Bundesministerium .. 

fur Ernahrung, Landwirtschaft und Forsten 

... 

-

-



SOURCES OF DATA 

There are three sources of data which have been used in assessing the 

consumption of energy in agriculture: 

OECD statistics on the energy balances of member states 

lnstitut fur Agrarpolitik und Marktlehre (lAM) which has 

undertaken a detailed study on direct and indirect consumption 

of energy in agriculture 

Bundeswirtschaftsministerium (Ministry of Economic Affairs) 

which compiles statistics on the consumption of electricity 

in agriculture. 

All three sources provide a historical series of data which can be used to 

trace trends. The lAM can provide data going back to 1880, but the EIU 

has confined the period covered by this report to 1970 and subsequent years. 

221 

OECD statistics are partial in that they cover direct consumption of gas/ 

diesel oil and electricity only. The data compiled by the Bundeswirtschafts

ministerium only cover electricity, but a regional breakdown by State (Land) 

is available. 

Each of these three sources are treated separately in subsequent chapters 

but, so as to identify the dimensions of the subject at the outset, the 

main findings of the three sources are compared in the table below. Com

parison between the three sources, where they overlap, is awkward because 

the lAM expresses energy in units of primary consumptioJ~~ereas OECD 

expresses energy in units of final consurnption!2)The ElU has converted 

statistics on consumption of electricity provided by the Bundeswirtschafts

ministeriurn into tonnes oil equivalent by applying conversion factors used 

by OECD, and this seems an acceptable approach as OECD is supplied with 

(l) Primary energy is that measured at source, eg coal & oil in the groundJ 
electricity is thus expressed in terms of the energy used to produce it, 
not in terms of KWH consumed. 

(2) Energy in the form it is finally consumed in. 



-
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data on energy consumption in the Federal Republic by the Bundeswirtschafts

ministerium • 

In the comparative table, the EIU has attempted to overcome this problem 

by converting lAM values to units of final consumption: to avoid confusion, 

units of primary and final consumption are shown side by side. 

There is a second reason for variances between sources. The lAM has 

endeavoured to exclude household consumption of energy on the farm for 

non-agricultural purposes: OECD and Bundeswirtschaftsministerium statis

tics for electricity consumption include both farming and household 

consumption . 
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The three sources provide estimates of the consumption of electricity, 

and the estimates are close enough to be confirmatory. In the period 

1973 to 1978, lAM puts electricity consumption at 2,867,000 TOE, i4 per 

cent under the figure recorded by OECD for the same period (3,327,000 

TOE). The Bundeswirtschaftsministerium's figure for consumption of 

electricity in agriculture in the same period is 3,348,000 TOE, which is 

1 per cent higher than OECD's figure. 

Estimates of consumption of petroleum-based fuels are put forward by lAM 

and OECD, but the figures are wide apart. In the period 1973 to 1978, 

IAM puts consumption at 21,187,000 TOE, which is 172 per cent greater than 

OECD's aggregate figure for the period of 7,795,000 TOE. It has been 

suggested that OECD data on petroleum-based fuels are limited to diesel 

engine road vehicle fuel (DERV). 

It is generally accepted that the detailed analysis made by IAM is the most 

complete and reliable source of information on energy consumption in agri

culture. The analysis shows that direct energy input, expressed in terms 

of primary consumption, accounts for 48-55 per cent of total energy con

sumption in agriculture, and that petroleum-based fuels account for 63-69 

per cent of direct energy input. Expressed in terms of final consumption, 

direct energy input accounts for 37-44 per cent of total energy consumption 

in agriculture. 
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ENERGY SOURCES - OECD DATA 

OECD statistics compiled to show the energy balance of member states can 

be used to determine trends in total national consumption of energy by 

type of fuel, and the share taken up by agriculture. The data set out 

in Table 4 has been extracted from Energy Balances of OECD Countries 

1973-1978, which was published in 1980. 

The OECD statistics of energy consumption show that national consumption 

has fluctuated around a level of 200 million TOE a year in the period 

1973 to 1978, with consumption in 1978 being 1.6 per cent lower than in 

1973. Petroleum products accounted for 62 per cent of total energy 

consumption in 1978, and their share has declined marginally since 1973. 

Gas has taken a larger share of energy consumption, and in 1978 accounted 

for close on 15 per cent of the total. 

OECD statistics show agriculture accounting for close on 1 per cent of 

national energy consumption in the period 1973 to 1978. This is consi

dered to be a serious understatement of the share of national energy 

consumption attributable to agriculture. 

If OECD statistics are a reliable measure of national energy consumption, 

OECD's assessment of energy input to agriculture is believed to be far 

too low. If direct energy consumption in agriculture as measured by the 

Institut fur Agrarpolitik und Marktlehre is compared with OECD's evalua

tion of national energy consumption, agriculture's share is seen to be 

2.5 per cent in 1978. This is believed to be a more realistic indication 

of the relative importance of input of direct energy to agriculture. 
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Another statistical series compiled by OECD and published under the title 

'Energy Statistics' provides a similar but more detailed breakdown on 

energy consumption by type of fuel and by sector of activity. Although 

the data on consumption of energy in agriculture are partial, in that they 

are confined to direct consumption of petroleum-based fuels and electri

city, they provide a time series which illustrates trends and which can be 

compared with more complete data provided by the lAM. 

OECD statistics reproduced in Table ~5 provide a breakdown of total 

energy consumption in agriculture as shown in aggregate in Table 5·4 
Consumption of gas/diesel oil and electricity in agriculture totalled 

1,805,000 TOE in 1978, of which gas/diesel oil accounted for 67 per cent. 

Consumption of gas/diesel oil in agriculture reached a peak of 1,346,000 

TOE in 1975, but subsequently declined to around 1,200,000 TOE a year. 

Consumption of gas/diesel oil in agriculture declined by 8 per cent between 

1973 and 1978. There is reason to doubt whether the OECD statistics 

include all types of gas/diesel oil, and it has been suggested that the 

OECD figures include diesel engine road vehicle fuel (DERV) only. 

Consumption of electricity in agriculture has been increasing steadily 

from 523,000 TOE (6,084 million KWH) in 1973 to 589,000 TOE (6,850 million 

KWH) in 1978, an increase of 13 per cent. Agriculture has accounted for 

about 2 per cent of national electricity consumption in the period. 
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Table 5.5 
Germany: Uses of Direct Energy in Agriculture by Fuel Type, 1973-1978 

1973 

Agriculture 

- tonnes '000 

- TOE '000 

National consumption 

- tonnes '000 

- TOE 'OOO 

Share of agriculture (%) 

1974 

Agriculture 

- tonnes '000 

- TOE '000 

National consumption 

- tonnes 'OOO 

- TOE 'OOO 

Share of agriculture (%) 

1975 

Agriculture 

- tonnes '000 

- TOE '000 

National consumption 

- tonnes 'OOO 

- TOE '000 

Share of agriculture (%) 

Gas/ 
diesel oil 

1,300 

1,326 

63,627 

64,900 

2.0 

1,280 

1,306 

55,491 

56,601 

2.3 

1,320 

1,346 

55,866 

56,983 

2.4 

Electricity 

6,084b 

523 

309,286b 

26,599 

2.0 

6,139b 

528 

269,447b 

23,172 

2.3 

6,339b 

545 

262,439b 

22,570 

2.4 

Total a 

1,849 

203,780 

0.9 

1,834 

196,110 

0.9 

1,891 

183,890 

1.0 

(continued) 
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Table S-5 (continued) 

Germany: Uses of Direct. Energy in Agriculture by Fuel Type, 1973-1978 

1976 

Agriculture 

- tonnes 'OOO 

- TOE '000 

National consumption 

- tonnes 'OOO 

- TOE '000 

Share of agriculture (%) 

1977 

Agriculture 

- tonnes 'OOO 

- TOE '000 

National consumption 

- tonnes '000 

TOE '000 

Share of agriculture (%) 

1978 

Agriculture 

- tonnes 'OOO 

- TOE 'OOO 

National consumption 

- tonnes '000 

- TOE '000 

Share of agriculture (%) 

Gas/ 
diesel oil 

1,300 

1,326 

59,978 

61,178 

2.2 

1,250 

1,275 

59,056 

60,237 

2.1 

1,192 

1,216 

62,788 

64,044 

1.9 

Electricity 

6,594b 

567 

284,386b 

24,457 

2.3 

6,683b 

575 

292,123b 

25,123 

2.3 

6,850b 

589 

305,069b 

26,236 

2.2 

Total a 

1,893 

190,600 

1.0 

1,850 

189,550 

1.0 

1,805 

200,540 

0.9 

a totals for national consumption include petroleum-based fuels not 

identified as being used in agriculture, such as liquefied gas, gasoli

ne, jet fuel, kerosene, residual fuel oil, and non-energy petroleum 

products, and solid fuels and gas; b million KWH 

Source: EIU calculations based on data provided by OECD 
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DIRECT AND INDIRECT ENERGY CONSUMPTION - INSTITUT FOR AGRARPOLITIK 

UND MARKTLEHRE DATA 
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The only detailed study of consumption of energy in agriculture in the 

Federal Republic of Germany is that undertaken by the Institut fur Agrar

politik und Marktlehre (lAM}. The lAM has evaluated consumption of 

energy in agriculture for the period 1970 to 1976, and the findings were 

published by Landwirtschaftsverlag in 1979. The Ministry of Agriculture 

subsequently asked the lAM to update the study, and the series has been 

extended to 1977 and 1978, although no evaluation was made for indirect 

energy consumption in the utilisation of agricultural machinery in 1978. 

The findings relating to 1977 and 1978 have not been published but were 

made available to the EIU by the Institute. 

The lAM has calculated all its evaluations of energy inputs to agriculture 

in terms of primary energy. 

Total energy consumption in agriculture increased from 10.02 million TOE 

in 1970 to 12.59 million TOE in 1977, an increase of 26 per cent. Total 

consumption increased year by year, with the exception of a break in the 

trend in 1974 when consumption fell by 1 per cent compared with the previous 

year to 10.94 million TOE. 
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Table 5-6 

German~: Di rc c t .1.nd Indirect ConsumEtion of Encrg~ in Agriculture, 1970-

1978 
Direct Indirect Total 
TOE •ooo % TOE '000 % TOE '000 

1970 4,772 48 5,248 52 10,020 

1971 5,431 51 5,204 49 10,635 

1972 5,620 52 5,181 48 10,801 

1973 6,042 55 5,026 45 11,068 

1974 5,733 52 5,204 48 10,937 

1975 6,150 53 5,372 47 11,522 

1976 6,246 52 5,827 48 12,073 

1977 6,701 53 5,887 47 12,588 

1978 7,548 

Source: lAM 

Direct consumption of energy increased by 40 per cent from 1970 to 1977 

to reach 6. 7 million TOE. The rise in direct consumption has been conti

nuous, except for a break in the trend in 1974. Indirect consumption has 

increased more slowly, by 12 per cent in the period, and the trend has been 

irregular: indirect consumption decreased by 4 per cent between 1970 and 

1973, but rose by 17 per cent from 1973 to 1977. 

Reflecting these variances, direct consumption has increased in relative 

importance from 48 per cent of total consumption in 1970 to 53 per cent in 

1977. 

A detailed breakdown of the components of direct and indirect energy, as 

identified by the lAM, is provided in the following table. 
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DIRECT ENERGY 

Direct energy consumption has accounted for 48-55 per cent of total energy 

consumption in agriculture in the period 1970 to 1977, according to the 

evaluation made by the lAM. In 1978, direct energy consumption was put 

at 7,548,000 TOE, 58 per cent greater than in 1970. 

The use of coal and other solid fuels in agriculture is low at 94,000 TOE 

in 1978, and in the period 1970 to 1978 consumption fell by 53 per cent. 

Coal accounted for just over 1 per cent of direct energy consumption in 

1978, and its use is confined to the heating of stables and other animal 

rearing premises. 

The term petroleum products is used by the lAM to describe petroleum-based 

fuels other than fuel for machinery. This is the largest category of 

energy in direct consumption, accounting for 46 per cent of direct energy 

consumption in 1978. Consumption increased from 1,344,000 TOE in 1970 to 

3,474,000 TOE in 1978, an increase of 158 per cent. Consumption has 

increased year by year, except for a fall back of 11 per cent in 1974. 

Since 1971, consumption of petroleum-based fuels used for heating has 

surpassed petroleum-based fuels used for powering machinery. 

Over the period 1970 to 1978, consumption of 'fossil fuel for machinery', 

or engine fuel, increased from 1,650,000 TOE to 1,764,000 TOE, an increase 

of 7 per cent, to account for 23 per cent of direct energy consumption. 

Consumption of engine fuel has increased at a slower pace than overall direct 

consumption of energy, and in 1970 engine fuel had accounted for 35 per cent 

of total direct energy consumption. 

Electricity has accounted for about 30 per cent of direct energy consumption 

in the period 1970 to 1978. Consumption rose by 43 per cent in the period 

to reach 2,112,000 TOE in 1978. 
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In evaluating direct consumption of fossil fuels in agriculture, the lAM 

has taken into account three inputs - heating by coal, heating by petroleum

based fuels, and use of petroleumrbased fuels to power tractors and other 

agricultural machinery. 

Fuel consumption in heating has been assessed on the basis of energy input 

in megajoules derived from returns on expenditure on coal and combustible 

petroleum fuels in agriculture, as provided by the Ministry of Agriculture. 

The analysis of energy input figures suggests that average annual 4onsump

tion of fuel for heating per hectare was as follows in 1978: 

coal 

combustible 

petroleum fuel 

298 MJ or 7.1 Kca1 104 

4 11,021 MJ or 263 Kcal 10 

Fuel input for the powering of tractors and other farm machinery has been 

assessed on the basis of estimates of consumption of engine fuel by 

farmers. These data are published by the Ministry of Agriculture, and 

provide the following estimates of aggregate consumption of diesel engine 

road vehicle fuel (DERV) 

1970 

1971 

1972 

1973 

1974 

1975 

1976 

1977 

1978 

in agriculture: 

1,596 million 

1,622 million 

1,556 million 

1,556 million 

1,551 million 

1,558 million 

1,563 million 

1,706 million 

1,706 million 

litres 

1itres 

lit res 

litres 

litres 

litres 

litres 

litres 

litres 

The consumption of lubricants tn agriculture has also been evaluated from 

data provided by the Ministry of Agriculture. It is estimated that the 

utilisation of lubricants in agriculture was as follows during the period 

1970-1978: 
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1970 60,000 tonnes 

1971 61,000 tonnes 

1972 78,000 tonnes 

1973 78,000 tonnes 

1974 78,000 tonnes 

1975 78,000 tonnes 

1976 76,000 tonnes 

1977 85,000 tonnes 

1978 85,000 tonnes 

Electricity consumption in agriculture has again been evaluated from data 

compiled by the Ministry of Agriculture. It is estimated that the input 

of electricity to the agricultural sector was as follows during the period 

1970-1978: 

1970 4,295 million KWH 

1971 4,559 million KWH 

1972 4,894 million KWH 

1973 5,171 million KWH 

1974 5,218 million KWH 

1975 5,388 million KWH 

1976 5,548 million KWH 

1977 5,873 million KWH 

1978 6,141 million KWH 

Statistics set out in Tables 5·7 and 5.8 make it evident that petroleum

based fuels account for the major part of direct consumption of energy in 

agriculture. In 1978, consumption of petroleum-based fuels of 

5,238,000 TOE accounted for 69 per cent of total direct energy input. 

This situation is explained by the importance of animal rearing in German 

agriculture, and by the relatively high incidence of mechanisation. 

Lubricants for agricultural machinery 1s a small item and accounts for 1-2 

per cent of direct energy input. 
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INDIRECT ENERGY 

Indirect energy input to agriculture, as defined by the lAM, has accounted 

for about half of all energy consumed in agriculture (direct and indirect 

energy) in the period 1970 to 1978, with the proportion tending to decline 

marginally. In 1977, the most recent year for which complete comparative 

data are available, indirect energy accounted for 47 per cent of to~al 
i 

energy consumption in agriculture. Between 1970 and 1977, indirect con-

sumption of energy rose by 12 per cent to reach 5,887,000 TOE. 

Of the four items identified by lAM in its breakdown of indirect energy 

input, fertilisers is by far the most important accounting for 52 per 

cent of total indirect energy input in 1977. Consumption of energy in the 

form of fertilisers has increased by 13 per cent from 1970 to 1978 to reach 

3,086,000 TOE. 

Agricultural machinery and imported animal feedstuffs each account for 20-

25 per cent of indirect energy consumption. Consumption of energy in the 

form of agricultural machinery reached 1,458,000 TOE in 1977, an increase 

of 7 per cent over 1970. Imported feedstuffs accounted for 1,286,000 TOE 

in 1977 (1,367,000 TOE in 1978), an increase of 15 per cent over 1970. 

~ 

Agro-chemicals account for a relatively low indirect input of energy to 

agriculture, representing about 1 per cent of total indirect energy input. 
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The lAM estimates the average energy content of fertilisers as equivalent 

to 80 MJ per kilo of pure nitrogen (N), 14 MJ per kilo of pure phosphate 

(P205), and 9 MJ per kilo of pure potash (K2o). The lAM has ~sed these 

factors to evaluate indirect energy input derived from usage of fertilisers. 

Indirect energy consumption in the form of agricultural machinery is 

evaluated on the basis of data on the consumption of fuel and lubricants 

used to power the machinery. A coefficient of 0.78 is applied to consump-

tion of engine fuel and lubricants to arrive at an estimation of indirect 

energy represented by machinery used on farms. 

The Food and Agriculture Organisation (FAO) in its publication "The State 

of Food and Agriculture" takes the view that indirect energy input in the 

form of the utilisation of machinery is equivalent to 52 per cent of aggre

gate consumption of engine fuel and lubricants, but the lAM has raised 

FAO's coefficient by 50 per cent as it believes that a coefficient of 52 

per cent underestimates the true level of indirect energy consumption. 

The energy content of imported animal feedstuffs has been evaluated by 

applying an energy consumption ratio of 4.6 MJ 103 per 'corn unit'. The 

corn unit is a norm which expresses the net energy value of agricultural 

produce in proportion to the net energy value of corn: the corn unit is 

equivalent to the net energy value of 100 kg of corn. In terms of corn 

units, 45 per cent of the consumption of aninal feedstuffs in the Federal 

Republic is accounted for by imported products. Of the remaining 55 per 

cent, only 3 per cent takes the form of processed feedstuffs. The greater 

part of animal feedstuffs of German origin is unprocessed agricultural 

produce, and its energy content has already been accounted for under other 

categories of energy input such as engine fuel, lubricants, fertilisers 

and agro-chemicals. 

The energy content of agro-chemicals 1s estimated to be 100 MJ per kilo 

of pure active ingredient. 

Certain items, such as buildings, maintenance products and packaging 

materials, which can be considered as representing an indirect energy 

content, are excluded from the IAI's analysis. 



r-
1 

242 

AGRICULTURAL UEMAND FOR ELECTRICITY: EVALUATION BY THE BUNDESWIRTSCHAFTS

MINISTERIUM 

The Bundeswirtschaftsministerium (Ministry of Economic Affairs) -has analysed 

electricity consumption in agriculture by state (Land) for the period 1972 

to 1979. The 10 states are identified in the map provided at the end of 

this chapter. 

Four states, Bayern, Niedersachsen, Nordrhein-Westfalen and Baden-Wurttem

berg, account for over 80 per cent of electricity consumption in agriculture. 

Three states Bayern, Niedersachsen and Nordrhein-Westfalen accounted for 

two-thirds of electricity consumption in agriculture in 1979. 

The Bundeswirtschaftsrninisteriurn puts consumption of electricity in agri

culture at 7,261 million KWH or 624,000 TOE in 1979, a 26 per cent increase 

compared with consumption in 1972, and consumption has increased year by 

year in the intervening period. 

The figures compiled by the Bundeswirtschaftsministeriurn for electricity 

consumption in agriculture are very comparable to the statistics published 

by OECD: the largest difference occurs in 1978 when the Bundeswirtschafts

rninisteriurn figure of 614,000 TOE is 4 per cent greater than the OECD 

figure. The estimates of electricity consumption in agriculture put 

forward by lAM are somewhat lower, and this is due to the fact that !AM 

excludes consumption of electricity for household purposes on the farm: for 

1978 the Bundeswirtschaftsministerium puts electricity consumption 16 per 

cent above the figure put forward by lAM. 

The Bundeswirtschaftsministeriurn and OECD are wider apart in their estimates 

of total electricity consumption ~n the Federal Republic, but the variance 

is not great and is of the order of 7-9 per cent. This is due to methodo

logical differences. 
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The statistical series obtained from the Bundeswirtschaftsministerium show 

that consumption of electricity in agriculture has increased at a slower 

pace than has total national consumption of electricity, and agriculture's 

share of the total has fallen marginally from 2.16 per cent in 1972 to 

2.08 per cent in 1979. OECD data show agriculture increasing its· share 

of total national consumption of electricity from 1.97 per cent in 1973 

to 2.25 per cent in 1978, but again the orders of magnitude between the 

two sources are close. 

Table 5.10 
Germany : Consumption of Electricity 1972-1979 

Agricultural consumption All use total consumption Agriculture as 

1972 
1973 
1974 
1975 
1976 
1977 
1978 
1979 

KWH million TOE' 000 KWH million TOE' 000 proportion of 
total % 

5,758 495 266,574 22,925 2,16 
6,084 523 288,225 24,787 2,11 
6,139 528 296,268 25,479 2,07 
6,339 545 289,643 24,909 2,19 
6,541 563 312,393 26,866 2,09 
6,683 575 319,563 27,482 2,09 
7,135 614 333,618 28,691 2,14 
7,261 624 348,953 30,010 2,08 
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CONSUMPTION OF FERTILISERS 

Information compiled by the Ministry of Agriculture on the consumption 

of fertilisers was used by the IAM to calculate estimates of indirect 

energy consumption in agriculture. 

Statistics obtained from the Ministry of Agriculture show that consump

tion of fertilisers in the period 1972 to 1979 rose by about 1 per cent 

a year from 3,240,000 tonnes in 1972/73 to 3,440,000 tonnes in 1978/79. 

The trend has however been erratic. Growth in consumption has been 

greatest for nitrogenous fertilisers, with an average increase of 2 

per cent a year over the period. 

Table 5.11 

Germani: ConsumEtion of Fertilisers 2 1972/73 - 1978/79 

(tonnes '000 of fertiliser element) 

T~Ee of fertiliser Change on 
Nitrogen Phosphate Potash previous year 
(N) (P205) (K20) Total (%) 

1972/73 1,189 903 1,148 3,240 

1973/74 1,101 917 1,163 3,181 - 1.8 

1974/75 1,201 877 1,171 3,249 + 2.1 

1975/76 1,228 780 1,099 3,107 - 4.4 

1976/77 1,323 887 1,195 3,405 + 9.6 

1977/78 1,325 873 1,183 3,381 - 0.7 

1978/79 1,354 908 1,178 3,440 + 1.7 

Source: Bundesministerium fur Ernahrung, Landwirtschaft und Fors

ten, Statistisches Bundesamt (SB) 
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Average rates of application, in terms of kilos per hectare, for the three 

main categories of fertilisers - nitrogen, potash and phosphate - arc set 

out in the following table. 

Table 5.12 

German~: A:2Elication of Fertilisers 2 1972/73 - 1978/79 

(kg/ha) 

T~Ee of fertiliser 
Nitrogen Phosphate Potash 

Season (N) (P205) (KzO) 

1972/73 88 67 85 

1973/74 82 68 87 

1974/75 90 66 88 

1975/76 92 59 83 

1976/77 100 67 90 

1977/78 100 66 90 

1978/79 103 69 89 

Source: Bundesministerium fur Ernahrung, Landwirtschaft 

und Forsten, SB 

The IAM evaluated indirect energy consumption in the form of fertilisers 

at 3,100,000 TOE in recent years, representing somewhat over 50 per cent 

of total indirect energy consumption. 
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Table 5.13 

Germanl: Indirect Energl Consumption in the Form of Fertilisers, 

1970-1978 

(TOE million) 

Total indirect energy consumption 
in asriculture Fertilisers - Energy content 

Year TOE million TOE million Per cent 

1970 5.2 2.7 52 

1971 5.2 2.7 53 

1972 5.2 2.8 54 

1973 5.0 2.7 53 

1974 5.2 2.8 54 

1975 5.4 2.8 53 

1976 5.8 3.1 53 

1977 5.9 3.1 52 

1978 3.1 

Source: lAM 

The energy content of fertilisers used in Germany has also been evaluated 

on the basis of consumption statistics and of data provided for by 

Energy Resources Limited (ERL). 

Table 5·14 

Germanx:: Indirect Energy Consumption in the Form of Fertilisers, 1973-1979 

(TOE '000) 
1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 

Nitrogen (N) 1,761 1,922 1,965 2,117 2,120 2,166 

Phosphates (P2o5) 275 263 234 266 262 272 

Potash (K20) 198 199 187 203 201 200 

Total 2,234 2,384 2,386 2,586 2,583 2,638 

Source: EIU calculations based on data on fertiliser consumption and 

Energy Resources Limited. 
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Both evaluations arrive at broadly comparable findings, given the 

necessarily tentative nature of the exercise, and they can be considered 

as confirmatory.even though findings based on ERL are some 14-17 per 

cent below those of the LAM. 
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CONSUMPTION OF NON-ENERGY PETROLEUM PRODUCTS 

The Ministry of Agriculture has evaluated the use of lubricants in agricul

ture, and the Ministry's figures were taken up by lAM in its analysis of 

energy inputs to agriculture. 

The consumption of lubricants is a function of the use of agricultural 

machinery and therefore of the consumption of fuel to power the machinery. 

During the period 1972 to 1979, input of lubricants to agriculture was of 

the order of 5 to 7 per cent of the consumption of fuel, in terms of tonnes 

oil equivalent • 

Table 5·15 

Germanx:: Consumption of Lubricants 2 1970-1978 

(TOE '000 - primary consumption) 

1970 1971 1972 1973 1974 1975 1976 1977 1978 

99 100 116 116 116 116 94 105 105 

Source: lAM 

There was a sharp fall in consumption of lubricants in 1976, when consump

tion of 94,000 TOE was 5 per cent less than in 1970 and 19 per cent less 

than in 1975. Consumption recovered by 12 per cent in 1977 and has 

remained stable at 105,000 TOE. 
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AGRICULTURE IN IRELAND 

Statistical data on the number and size of agricultural holdings 

in Ireland are not as complete and up-to-date as the data available 

of the agricultural sector in some other Community countries. The 

latest figures available relate to 1975, when 260,000 farms of one 

hectare or more were recorded. 

The total area under cultivation was estimated at 5,325,000 hectares 

in 1975. In the eight-year period between 1967 and 1975, the area 

under cultivation is believed to have increased by 12 per cent. 

The expansion has been most evident in the area devoted to permanent 

pasture and meadow. 

Table6.1 

Ireland: Number of A~ricultural Holdi~s 
a 

1967! 1970 and 1975 ' 
Size of Hold- 1967 1970 1975 
in~ (hectares) Number % Number % Number % 

1-5 ')'j,700 2o.n ')4,604 20.5 44,912 17.3 
5-10 'J9,1JOO 22.0 56,43) 21. 1 47,256 18.2 
10-20 82,500 30.3 81,544 30.5 80,875 31.1 
20-50 58,500 21.6 59,439 22.3 67,725 26.0 
50 and over 14,800 5.5 14,912 5.6 19,315 7.4 

Total 271,000 100.0 266,934 100.0 260,083 100.0 

a with one hectare and over 

Source: Eurostat 
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Farms are fairly evenly distributed amon~ the size cntegories identified 

in Table I, with farms of 10 to 20 hectares accountin~ for a third of the 

total number, but the largest farms with SO hectares or more accounted for 

only 7 per cent of the total number of farms in 1975. From 1967 to 1975, 

the number of holdings fell by 4 per cent, but the average size of holdings 

increased from 17.1 hectares in 1967 to 20.5 hectares in 1975. 
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In 1978, 22.2 per cent of the active population was engaged in agriculture, 

forestry and fishing: in 1975, the proportion had been over 24 per cent. 

Net value added by agriculture, at factor cost, has increased steeply 

from year to year at current•prices, from IR£ 400 million in 1973 to 

IR£ 900 million in 1978. Agriculture contributed 19 per cent to gross 

national value added at factor cost in 1977, equivalent to IR£ 900 million, 

and agriculture's relative contribution to gross national value added was 

of the order of 19 per cent in the second half of the 1970s. 

~lore than 85 per cent of the value of agricultural output, IR£ 1.6 billion 

at current prices in 1978, is attributed ro livestock and dairy farming. 

According ta the EC-Survey on the Structure of Agricultural Holdings in 

1975, 99 per cent of farms had pasture and grazing land in agricultural 

use; cattle rearing was an activity of 92 per cent of farms, but only 

5 per cent of farms grew vegetables or strawberries for marketing. 

Table 6.2 

Ireland: Number of Agricultural Holdings by Type of Activity, 

1970/71 and 1975 

1970/71 1975a 

Total 275,100 228,000 

- with arable land 239,000 161,900 
- with permanent pasture 258,200 226,200 
- growing cereals 131,600 99,200 
- growing potatoes 155,800 121,900 
- growing sugar beet 17,300 11,300 
- growing forage roots and tubers 79,700 51,000 
- growing forage plants 228,000 91,400 
- growing vegetables or strawberries 12,500 12,300 
- with cattle 227,600 209,400 
- '"ith dairy cows 108,600 127,500 
- with sheep 65,300 53,500 
- 'lith horses 68,500 64,300 
- with pigs 67,900 26,500 
- with laying hens 159,100 124,400 

a owners and tenants: holdings cultivated by the same owner 
or tenant are treated as one unit 

Source: Eurostat - C(:~nernl Survey on Agriculture in 1970/71, 
and Community Survey of the Structure of Agricultural 
Holdings in 1975 



\fuile the number of holdings recn;ing pigs clP.c-:lined by 61 per cent 

between 1970/71 and 1975, the pig population rose between 1975 and 
• 

1978 by 32 per cent in terms of livestock units. Pig rearing 

has become more intensive, and pig breeding units have become 

important consumers of oil fuel for heating purposes. 

Table 6.3 

Ireland: Numbers of Livestock, 1975 and 1978 

(livestock units 'OOO) 

1975 1978 

Cattle 4,946 4,809 

Pigs 212 280 

Sheep and goats 271 253 

Horses 110 92 

Poultry 106 110 

Source: Eurostat - Yearbook of Agricultural 
Statistics 
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ENERGY COSTS 

The relative burden of the cost of energy to agriculture increased in 

the period 1973 to 1976 from 6 to 8 per cent of the total cost of goods 

and services purchased by farmers, but the proportion fell in 1978 

to 7 per cent. 

Table 6.4 

Ireland: Purchases of Goods and Services by the Agricultural Sector, 
1973 and 1976-1978 
(IR£ million and percentages) 

1973 1976 1977 1978 

Value of total purchases 202 377 492 586 

of which: % % % % 

- Feedstuffs 47.9 43.5 45.8 44.8 

- Fertilisers 20.8 23.4 20.3 23.1 

Maintenance and repair of 
machinery and tools 4.2 4.8 4.9 5.6 

- Energy 6.0 8.2 7.8 7.1 

Source: EIU calculations based on data provided by Eurostat 

In the five years to 1978, the cost of goods and services bought in 

by farm~rs rose by 190 per cent to IR£ 586 million, an average annual 

growth of 24 per cent. In the same period, the cost of energy to 

farmers increased from IRE 12.1 million to IRE 41.6 million in 1978, 

equivalent to an average annual increase of 28 per cent • 

Ireland is reputed to use a lower concentration of fertiliser per hectare 

than most other Community countries, and the usage of nitrogenous fertil-

isers is relatively low. While the application of phosphate fertil-

isers has declined since 1970, increasing quantities of nitrogen are 

being used. 



SOURCES AND S~1ARY OF DATA 

There are three sources of information which have been used to 

evaluate the consumption of energy in agriculture: 

- OECD statistics on the energy balances of member states 

- Electricity Supply Board (BSL-ESB) estimates of electricity 
input in agriculture 
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- Agricultural Institute (AI) studies on direct and indirect 
energy input in agriculture in 1974 and 1978, undertaken on 
behalf of the National .Board for Science and Technology (NBST). 

Statistical series compiled by OECD and the Electricity Supply Board 

.provide historical data which can theoretically be used to establish 

trends. The data, however, are partial. OECD statistics have not 

included consumption of petroleum-based fuels in agriculture since 

1977. BSL-ESB estimates are confined to electricity. Moreover 

BSL-ESB data are broad estimates based on consumption of electricity 

in regions defined as 'rural areas'. Consumption of electricity 

in rural areas includes agricultural, industrial and residential 

consumption, and the BSL-ESB has arrived at consumption for agricult

ural purposes by making assumptions which allow the exclusion of in

dustrial and residential consumption from the total. 

The studies undertaken by the Agricultural Institute provide more detailed 

analyses of energy input in agriculture. The analyses cover direct and 

indirect energy input, and refer to two years - 1974 and 1978. 

Each of the three main sources of data on energy input.in agriculture has 

been treated separately in subsequent chapters, and the EIU has endeavoured 

to reconcile the variances between the sources and provide an explanation 

for the differences. A broad comparative summary of the data obtained 

from the three sources for the period 1974-1980 is set out in Table 6.5. 
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There is a large variance between the findings of OECD and BSL-ESB on 

consumption of electricity. OECD evaluates electricity consumption 

in agriculture at around 80,000 TOE a year, but the BSL-ESB puts con

sumption at 16,000-23,000 TOE a year in the period 1974 to 1978. 

The evaluation of electricity input to agriculture by the Agricultural 

Institute is closer to the estimates put forward by the BSL-ESB, but 

the Agricultural Institute's evaluation is some 30-40 per cent higher. 

It should be recalled that BSL-ESB data are broad estimates based on 

overall electricity consumption in rural areas. 
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The difference between direct energy input as evaluated by the Agri
1

cult

ural Institute and the estimates put forward by OECD are quite large. 

The Agricultural Instituteputs direct consumption in 1974 at some 

300,000 TOE which is 26 per cent higher than the figure for 1974 

put forward by OECD. Whereas the Agricultural Institute puts con-

sumption of petroleum fuels in 1974 at 269,000 TOE which is 74 per cent 

greater than the figure arrived at by OECD, the Agricultural Institute's 

estimate of electricity consumption is far lower - 21,000 TOE compared 

with 76,000 TOE suggested by OECD. The Agricultural Institute's 

estimate of electricity consumption is reasonably close to that put 

forward by the BSL-ESB of 16,000 TOE. 

After reviewing the findings with well informed persons, the EIU is 

inclined to accept the findings of the Agricultural Institute as being 

closest to reality, although no clear conclusions emerged from the 

discussions.: The faet that the data derived from the Agricultural 

Institute are the findings of studies specifically related to agriculture 

tends to add a measure of confidence to the figure~ which have emerged 

from the studies. 

The summary of data presented in the previous table shows that direct 

energy consumption accounts for some 26 per cent of total energy consumed 

in agriculture. Petroleum-based fuels account for over 90 per cent 

of direct energy input. 



OECD DATA: DIRECT ENERGY CONStn-tPTION 

OECD statistics can be used to determine total energy consumption 

in Ireland. The data set out in Table 6.6 have been extracted from 

Energy Balances of OECD Countries 1973-1978, which was published in 

1980. 

Table 6.6 

Ireland: National 
. a Energy Consumpt1on , 1973 and 1976-1978 

1973 1976 1977 1978 
TOE Per TOE Per TOE Per TOE 
(mn) cent (mn) cent (mn) cent (mn) 

Solid fuels 0.92 16.9 1.08 19.9 1.18 20.3 1.50 

Petroleum products 3.88 71.2 3.69 67.9 3.94 67.6 4.18 

Manufactured gas 0.10 1.9 0.08 1.5 0.08 1.4' 0.08 

Electricity 0.54 10.0 0.58 10.7 0.62 10.7 0.67 

National total 5.45 100.0 5.43 100.0 5.82 100.0 6.44 

of which: 

Agriculture 0.28 5.12 0.25 4.55 0.08u 1.37 o.o8b 

a final consumption; b electricity only 

Per 
cent 

23.3 

64.9 

1.3 

10.5 

100.0 

1.27 

Source: Organisation for Economic Cooperation a~d Development (OECD) - Energy 

Balances 



The trend since 1973 has been for national consumption of energy 

to increase, from 5,4SO,OJO TOE in 1973 to 6,440,000 TOE in 1978. 
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The trend has not been consistent, however, and a decrease in national 

energy consumption was recorded by OECD in 1975 when consumption fell 

by 7 per cent over the previous year. Over the five-year period, 

energy consumption have risen by 18 per cent, comparing 1973 and 1978: 

this is equivalent to an average annual increase of 3 per cent. 

On the basis of data obtained from the Department of Energy on primary 

energy input in Ireland, the National Board for Science and Technology 

(NBST) has made a calculation of national energy consumption in the period 
• 

1973-1978. For the period 1973-1977, this calculation shows slight 

differences compared with OECD figures, and these variances may be 

attributed to differences in factors used to convert energy volume 

data to tonnes oil equivalent, and to differences in methodology. 

For 1978, however, the NBST arrives at a total consumption figure of 

5,860,000 TOE which is 9 per cent lower than the OECD figure (6,440,000 

TOE). According to the NBST, OECD has overestimated national 

consumption of petroleum products by 340,000 TOE. 

Table 6. 7 

Ireland: National Energy Consumption as Calculated by National 
Board for Science and Technology, 1978 
(TOE t 000) 

Solid fuels 

Petroleum products 

Manufactured gas 

Electricity 

Total 

a rounded up 

NBST 
Assessment 

1,100 

3,840 

240 

680 

5,860 

OECD 
Assessment 

1,500 

4,180 

80 

670 

6,440a 

Source: National Board for Science and Technology (NBST) and 
OECD 



Based on the figures obtained from NBST for 1978, energy consumption 

over the five-year period 1973-1978 has risen by only 7.5 per cent: 

this is equivalent to an average annual increase of 1.5 per cent. 

The statistics provided by OECD in Energy Balances do not identify 

the utilisation of energy in agriculture. Another statistical 

series canpiled by OECD and published under the title "Energy 

Statistics" provides additional data on energy conswnption by type of 

fuel and sector of activity. As far as agriculture is concerned, 

the OECD statistics are partial and their use is limited by the fact 

that consumption of petroleum products in agriculture has not been 

identified for 1977 and 1978. Horeover, the series of figures on 

residual fuel oil input in ag.riculture appears to follow a bizarre 

pattern with consumption of 19,000 TOE in 1973 falling to zero in 1974 

and being of 12,000 TOE in 1975 and 1976 respectively. 

260 

OECD statistics show agriculture accounting for 4-5 per cent of national 

energy consumption in the period 1973 to 1976. Agriculture's share 

of energy consumption falls to a little over 1 per cent in 1977 and 

1978, but this fall is a reflection of the partial nature of OECD 

statistics which record only electricity consumption in agriculture 

for 1977 and 1978. 

Relevant data extracted from Energy Statistics 1973-1978 are reproduced 

in the f.ollowing table. The fuels identified in the table are those for 

which there is an entry for agriculture in the original source, and the 

grand totals shown for national energy consumption are consequently far 

greater than the totals of the individual fuels identified in the table. 
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Even though the OECD statisti~s are incomplete as far as agriculture 

is concerned, they provide an indication of the trend in consumption of 

electricity in agriculture. There were increases in the consumption 

of electricity in 1974, 1976 and 1978 when consumption reached 82,000 

TOE compared with 71,000 TOE in 1973. In 1978, agriculture accounted 

for over 12 per cent of national consumption of electricity • 

Consumption of gas/diesel oil in agriculture also accounts for a 

relatively high proportion of national consumption, varying between 

14 and 16 per cent a year in the period 1973 to 1976 • 

OECD statistics do not identify consumption of non-energy petroleum 

products in agriculture, but these are included in the totals for 

national energy consumption . 

OECD statistics cannot be taken as an indicator of the recent trend in 

fuel consumption in agriculture, because data on petroleum-based fuels, 

which constitute the most important source of energy in agriculture, 

have not been identified in 1977 and 1978. In the period 1973-1976, 

the EIU takes the view that consumption of petroleum-based fuels in 

agriculture is understated. 

As regards electricity, consumption in agriculture seems to be over-

stated consistently. Moreover, the upward trend is probably more 

pronounced than that shown by OECD statistics. According to estimates 

from the BSL-ESB, consumption of electricity in agriculture rose from 

16,000 TOE in 1974 to 23,000 TOE in 1978, which is equivalent to an 

average annual growth of 9 per cent. Data obtained from the Agri-

cultural Institute and the National Board for Science and Technology 

show that input of electricity to agriculture rose from 21,000 TOE in 

1974 to 32,000 TOE in 1978, which is equivalent to an average annual 

growth of 11 per cent • 
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EVALUATION BY THE AGRICULTURAL INSTITUTE DIRECT AND INDIRECT 

ENERGY CONSUMPTION 

At the request of the National Board for Science and Technology, the 

Agricultural Institute has attempted to evaluate the use of direct and 

indirect energy in agriculture. A task force made up of members 

of the Institute and of the Board was formed for this purpose in 1976 

and in 1979, and assessments of energy consumption were made for 

two years, 1974 and 1978. It is intended to repeat the exercise 

in a year or so and to evaluate direct and indirect consumption of 

energy for the year of 1981. 

The values arrived at for direct consumption of energy are reasoned 

estimates for the whole country based on partial data and observations 

on energy consumption in selected samples of farms. The input of 

petroleum-based products is made up of four categories of fuel: 

DERV fuel for powering tractors, fuel oil for heating animal rearing 

premises, heavy fuel oil for heating glasshouses and liquefied petro

leum gas. 

The most important single category is DERV fuel for· tractors. On 

the basis of previous research by the Agricultural Institute into the 

use of DERV fuel for powering tractors (Farm Management Survey) con

sumption of DERV fuel for tractors was assessed at 163,000 tonnes in 

1973, equivalent to 168,000 TOE. This figure can be taken as a reliable 

estimate of consumption in 1974 as well. Consumption of DERV fuel in 

1978 was assessed on the basis of information on average consumption 

per tractor extracted from the 1978 Farm Management Survey, and on an 

estimated tractor park of 120,000 units: the calculation resulted in 

an estimated input of DERV fuel for tractors of 232,000 TOE for 1978, 

an increase of 38 per cent (see Table 6.12,on page 25)• 



.. 
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The second largest category of petroleum products is heavy fuel oil 

for heating glasshouses. On the basis of sample observations, 

national consumtion of heavy fuel in the heating of glasshouses 

was assessed at 64,000 tonnes, equivalent to 63,000 TOE, in 1973. 

This figure can also be taken as a realistic estimate of consumption 

in 1974. For 1978, input of heavy fuel for heating glasshouses was 

estimated at some 53,000 TOE, a decrease of 16 per cent. The total 
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area of heated glasshouses in Ireland is estimated at 120-140 hectares. 

Though this area has remained fairly static through the 1970s, 

there has been an important switch fran other crops, mainly ornamental 

potted plant, to the growing of tomatoes, the latter requiring lower 

temperatures and lower fuel input (see Table 6.12). 

Fuel for heating animal rearing premises is mainly used in oil-fired 

central heating systems installed in pig breeding units. A problem 

encountered here is that it has so far not been possible to assess 

separately input for farming purposes and input for heating domestic 

premises. The estimates of 33,000 TOE of fuel input for heating 

farms (excluding glasshouses) in 1974 and 49,000 TOE in 1978 include 

both the use of fuel for pig breeding and for domestic use. Fuel 

for heating purposes is still a small category, but there has been 

a significant increase in the past five years in both central heating 

installations on pig farms and in the use of central heating for 

domestic purposes (see Table 6.12). 

Although accounting for a small part of energy input, liquified 

petroleum gas has became more widely used since 1974. The Agricul-

tural Institute has put input of liquified gas to agriculture at 

5,000 TOE in 1974 and 11,000 TOE in 1978, an increase of 120 per cent. 

The Agricultural Institute has assessed electricity consumption, in 

terms of final consumption, at 21,000 TOE in 1974 and 32,000 TOE in 1978, 

an increase of over 50 per cent. These estimates are based on observ

ations which show a steady increase in the use of electricity as 

farming has become increasingly mechanized, in particular with the wider 
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use of cooling and refrigeration equipment and of electrically powered 

pumps. It is estimated that the consumption of electricity in heating 

glasshouses in 1978 was of the order of 2,000 TOE, equivalent to 6 per 

cent of total electricity input to agriculture. 

According to the Agricultural Institute, the values for indirect 

consumption of energy in the form of fertilisers and feed processing 

are more reliable than other estimates of indirect energy consumptiop. 

These two items together account for about 50 per cent of indirect 

energy input in agriculture. The estimates of the energy content 

of imported feedstuffs, machinery, buildings:and transport and 

services are regardedasbroad estimates derived from the parameters 

for indirect energy consumption in agriculture established by 

Dr. D.J. White of the Ministry of Agriculture, Fisheries and Food 

in the United Kingdom. It should be noted that account is taken 

i 

only of imported feedstuffs, whereas Dr. D.J. White excluded imported 

feedstuffs in his assessments of energy consumption in the United 

Kingdom. 

The values for fertilisers were derived by making slight amendments 

to the conversion factors suggested by G. Leach. The values for 

feed processing are broad estimates based on observations of energy 

inputs to milling, grinding and pelleting of feeds and to feed grain 

drying. 



Table 6.9 
Ireland: Direct and Indirect Energy Consumption in Agriculture, 
1974 and 1978 

1974 1978 
TOE 'OOO % TOE 'OOO 

Direct Energy 290 25.9 377 

- Petroleum products 269 24.0 345 
- Electricity 21 1.9 32 

Indirect Energy 830 74.1 1,086 

- Fertilisers 326 29.1 496 
- Imported Feedstuffs 230 20.5 163 
- Machinery 122 10.9 195 
- Buildings 76 6.8 115 
- Transport and services 53 4.7 80 
- Feed processing 23 2.1 37 

Total Energy Input 1,120 100.0 1,463 

Source: Agricultural Institute (AI) and National Board for 
Science and Technology (NBST) 

% 

25.8 

23.6 
2.2 

74.2 

33.9 
11.1 
13.3 

7.9 
5.5 
2.5 

100.0 

268 
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AGRICULTURAL DEMAND FOR ELECTRICITY 

A different picture of electricity input to agriculture is provided 

for by the Electricity Supply Board. The Board compiles statistics 

on electricity consumption in rural areas,and evaluated consumption 

of electricity for farming purposes at some 25 per cent of total 

consumption in rural farming areas. The estimates put forward 

by the Electricity Supply Board are lower than those derived by the 

Agricultural Institute, and the reliability of the methodolo~y can 

be questioned. 

There is also variance in total electricity consumption between the data 

compiled by the Electricity Supply Board and that provided by OECD in 

Energy Balances. While there is a comparable order of magnitude between 

the estimates put forward by the Electricity Supply Board and the Agricultural 

Institute, the OECD statistics put consumption of electricity far higher: 

the EIU suggests that the broad comparability of the figures put forward by 

the Electricity Supply Board and the Agricultural Institute lends confidence 

to the data. 
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AGRICULTURE'S SHARE OF NATIONAL ENERGY CONSUMPTION 

Not only has agriculture's consumption of energy risen in absolute 

terms, but agriculture's share of total consumption has also increased, 

from 5.1 per cent in 1974 to 6.4 per cent in 1978 on th'e basis of the 

NBST's assessment of total energy consumption in Ireland, and to 5.9 

per cent on the basis of OECD energy statistics. 

Agriculture's reliance on petroleum-based fuels is reflected in 

agriculture's relatively high share of national consumption of these 

fuels. Based on the NBST's assessment of total national consumption 

of petroleum-based fuels, agriculture's share amounted to 9 per cent 

in 1978 when taking the Agricultural Institute's figure for consumption 

ln agriculture. Based on OECD data, the share of agriculture was 8.3 

per cent in 1978. 

Data extracted from OECD statistics show that agriculture accounted 

for over 12 per cent of total electricity consumption. However, 

as stated above, OECD data on input of electricity to agriculture 

are believed to be too high. 
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ENERGY CONSUMPTION BY USAGE 

In its analyses of the studies which it conducted on energy consumption 

in agriculture in 1974 and 1978, the Agricultural Institute arrived at 

broad estimates of the consumption of petroleum-based fuels and electricity 

by main usage sectors. Petroleum-based fuels account for over 90 per 

cent of direct energy consumption in agriculture. 

The share of DERV fuel for tractors in total demand for petroleum-based 

fuels in direct consumption in agriculture would have risen from some 

63 per cent to about 67 per cent between 1974 and 1978, from 168,000 TOE 

to 232,000 TOE. 

The second largest category of demand for petroleum-based fuels is made 

up of heavy oil used for heating glasshouses; this category accounts for 

about 15 per cent of petroleum-based fuels, equivalent to 53,000 TOE in 

1978. The total area under ·glass in Ireland is estimated at 180 hectares, 

of which 120-140 hectares are heated. There are also about 20 hectares 

under polythene, but this area is not heated. Tomato cultivation under 

glass has been extended during the 1970s, and tomatoes currently account 

for close on 90 per cent of the volume output of crops grown under glass. 

A survey among a sample of farms growing tomatoes under glass enabled 

the Agricultural Institute to estimate fuel consumption at about 45 litres 

per square metre a year. For residual fuel oil, this would be equivalent 

to 42.5 x 104 kcal per square metre or 425 TOE per hectare. According 

to the same analysis, annual fuel consumption for foliage pot plants is 

of the order of 70 litres per square metre. For residual fuel oil, 

this would be equivalent to 66.2 x 104 kcal per square metre or 662 TOE 

per hectare. 

Because of a steady switch from other crops to tomatoes in cultivation 

under glass, the input of direct energy to glasshouses has been reduced. 



.... 

l' 

Fuel to provide heating on pig-breeding farms would account for another 

14 per cent of total input of petroleum-based fuels to agriculture. 

However, a large proportion, which could be as high as 50 per cent 

according to some respondents, is probably accounted for by heating 

for domestic purposes. 

Electrical machinery used in crop and livestock farming accounts 

for same 94 per cent of consumption of electricity for agricultural 

purposes. The main uses of electricity are in dairy farming where 

electricity is used for powering milk coolers. Consumption of elec

tricity by farms cultivating crops under glass is relatively small 

and is equivalent to close on 6 per cent of all electricity consumed 

for agricultural purposes. 

Table 6.12 

Ireland: Consumption of Petroleum Products by Type in Agriculture, 
1974-1978 
(TOE 'OOO) 

DERV fuel for powering tractors 

Heavy fuel for heating glasshouses 

Central heating (including domestic 

Liquefied petroleum gas 

Total 

Source: AI and NBST 

Table 6.13 

use) 

1974 

168 

63 

33 

5 

269 

Ireland: Consumption of Electricity in Agriculture 
by Usage Sector, 1978 
(TOE 'OOO) 

Crops and livestock 

Horticulture (glasshouses) 

Total 

Source: AI and NBST 

30 

2 

32 

1978 

232 

53 

49 

11 

345 
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CONSUMPTION OF FERTILISERS 

Energy contained in fertilisers accounted for 34 per cent of energy 

used in agriculture in 1978 and was the single most important category 

of energy input to farming, albeit in an indirect form. 

The consumption of all types of fertilisers in agriculture increased 

by 28 per cent between 1972/73 and 1978/79, but with a sharp drop in 

consumption in 1974/75 doubtless caused by price rises. Consumption 

of nitrogen fertilisers rose by 103 per cent during the same period. 

Table 6.14 
' Ireland: ConsumEtion of Fertilisers, 1972/73 - 1978/79 

(tonnes 'OOO of fertiliser elements) 

TlEes of fertiliser 
Change on 
previous 

N P205 K2o Total yea;r (%) ---
1972/73 130 208 183 521 

1973/74 130 193 181 504 - 3.3 

1974/75 133 116 112 361 -28.4 

1975/76 153 135 144 432 +19.7 

1976/77 167 150 170 487 +12.7 

1977/78 230 175 204 609 +25.1 

1978/79 264 184 221 669 + 9.9 

Source: Department of Agriculture and Eurostat 
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Table6.15 

Ireland: Average Application of Fertilisers, 1972/73 - 1978/79 
(kg/ha) 

TxEe of Fertiliser 
Ireland Euro~ean Communit~ 

N P205 K20 
N P205 K"O 

' 

1972/73 27 43 38 56 50 45 

1973/74 27 40 37 60 50 48 

1974/75 28 24 23 57 40 40 

1975/76 32 28 30 62 40 39 

1976/77 34 30 35 65 43 43 

1977/78 40 31 36 68 45 44 

1978/79 46 33 39 

Source: Deparonent of Agriculture and Eurostat 

The application of fertilisers per hectare in Ireland is still lower 

than the average for the European Community, but the increase in the 

uaa of nitrogenous f&rtilisers has been greater in recent years. 
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The indirect consumption of energy represented by the use of fertilisers 

in Ireland has been calculated on the basis of data obtained from 

the Department of Agriculture and ftom a study undertaken by Energy 

Resources Limited (ERL). 



Table 6.16 

Ireland: Indirect Energy Consumption in the Form of Fertil-
isers, 1972/73 - 1973/79 
(TOE 000) 

Nitrogenous PhosEhates Potash Total 

1972/73 208 62 31 301 

1973/74 208 58 31 297 

1974/75 213 35 19 267 

1975/76 245 41 24 310 

1976/77 267 45 29 341 

1977/78 368 53 35 456 

1978/79 422 55 38 515 

Source: EIU calculations based on data obtained from the 
Department of Agriculture and ERL 

The Agricultural Institute arrived at very comparable estimates of 

indirect consumption of energy represented by fertilisers in 1978 

and at broadly comparable estimates for 1974. The estimates set 

out in the previous table are sufficiently close to those of the 

Agricultural Institute to be considered as a confirmation of the 

findings, even though the estimates based on ERL data are some 

9-18 per cent lower than those of the Agricultural Institute for 

1974. 
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CONSUMPTION OF ENERGY IN AGRICULTURE IN 
THE EUROPEAN COMMUNITY 

ITALY 

1981 
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AGRICULTURE IN ITALY 

A feature of the structure of agriculture in Italy is the large 

number of small holdings. There were 2,634,000 holdings in 

1977, more than twice the number of holdings in France. In the 

same year, the area under agricultural cultivation was 16.5 million 

hectares, compared with 29 million hectares in France. 

Close on 90 per cent of holdings are worked by the owner or 

tenant and his family, without the assistance of paid agricultural 

workers. Holdings worked solely by the owner/tenant (direct 

cultivation) account for some 70 per cent of the area under 

agricultural cultivation. 

The second largest category of holding is that cultivated by paid 

labourers, but this category accounted for only 7 per cent of 

holdings and for 25 per cent of the land area under agricultural 

cultivation. It is in this category that the largest farms are 

found with the average size of holding for the category being 

22.5 hectares. 
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Holdings of 1-2 hectares accounted for 22 per cent of all 

holdings in 1975, and this is the largest category of holdings 

by area cultivated. This category accounted for less than 5 

per cent of the total area under agricultural cultivation. 

Close on 70 per cent of holdings had an area of 5 hectares or less. 

and they accounted for 20 per cent of the total area under 

cultivation. 

Only 2 per cent of holdings had an area of over 50 hectares, but 

they accounted for a third of the total area under cultivation. 

Table 7·2 

Italy: Relative Importance of Holdings by Size, 1975 

Size of 
Holding 
(hectares) 

Up to 1.00 

I. OJ - 2. 00 

2.01 - 3.00 

3.01 - 5.00 

5.01 - 10.00 

10.01 - 20.00 

20.01 - 30.00 

30.01 - 50.00 

50.01 - 100.00 

100.01 and over 

no "activity" 

Total 

Source: ISTAT 

Per cent 
Holdi3s 

17.6 

22.4 

13.7 

16. 1 

15.7 

8. 1 

2.4 

I. 7 

I • I 

0.7 

0.5 

100.0 

of 
Per cent of 
Area under 
Cultivation 

I. 7 

4.9 

4.9 

8.7 

15. I 

15.0 

7.7 

8.5 

9.8 

23.7 

100.0 
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In 1970, agriculture, forestry and fisheries contributed 8.2 per 

cent to Gross National Product in terms of value added, agriculture 

alone accounting for 7.8 per cent. At current market prices, 

value added attributable to agriculture rose from Lit 4,914 billion 

in 1970 to Lit 17,842 billion in 1979: in terms of constant 1970 

prices, value added attributable to agriculture was Lit 5,440 

billion in 1979. Agriculture's share of GNP has declined in 

the decade to 6.6 per cent in 1979. 

The decline in the relative importance of agriculture among 

economic sectors has been due to a shift of agricultural labourers 

towards employment in industry and to emigration. 
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In 1970, agriculture, forestry and fisheries accounted for 18.5 

per cent of the employed labour force, providing employment for 

3.6 million persons. By 1979, employment in agriculture, 

forestry and fisheries had fallen steadily to 2.8 million, 

corresponding to 13.9 per cent of the national labour force 

in employment. 

Table 7.;4, 
Italy: Employment in Agriculture, Forestry and Fisheries, 
197o-1979 

Number 
Em:elo~ed 

(000) 

1970 3,605 

1971 3,598 

1972 3,339 

1973 3,242 

1974 3,174 

1975 3,047 

1976 3,020 

1977 2,950 

1978 2,919 

1979 2,840 

a employed labour force 

Source: !STAT: National Accounts 

Share of 
National 
Labour Forcea 

(per cent) 

18.5 

18.5 

17.3 

16.7 

16.0 

15.4 

15. 1 

14.7 

14.4 

13.9 



DIRECT ENERGY CONSUMPTION 

There are two sources cf statistical data on direct consumption of 

energy in agriculture - the Ministry of Industry and OECD - and both 

provide an historical series of data which are indicative of trends. 

The analysis provided by the Ministry of Industry is the more detailed . 

of the two, but the two sources are broadly in line. 

Table 7 ·5 
Italy: Energy Consumption 

(TOE '000} 

Direct Energy 

of which: 

Petroleum products 

Gas 

Electricity 

a Indirect Energy 

Total 

a EIU estimate 

in Agriculture - Comparative Summary 

MiniSt!J: of Industry OECD 
1973 1978 1973 

1.940 2,168 1,940 

1,825 1,962 1,830 

2 12 

113 194 110 

7,751 

9,919 

Source: Ministry of Industry, OECD and EIU estimates 

of Data 

1978 

2,310 

2,110 

10 

190 

7,751 

10,061 

286 

The estimate for indirect energy consumption shown in the table above is 

a broad estimate arrived at by the EIU. The basis on which the estimate 

rests is explained in the final chapter of the report. .The estimate of 

indirect energy consumption in 1978 is shown in the table to provide an 

overall picture of energy input - direct and indirect - in 1978. 



MINISTRY OF INDUSTRY DATA 

The Ministry of Industry identifies seven sources of energy in 

statistical series published under the title "Bilanci Energetici 

Nazionali"(National Energy Balance), and direct consumption of 

energy in agriculture for farming purposes is identified 

separately. 

Total direct consumption of energy in agriculture has increased 

from 1,887,400 TOE in 1972 to 2,361,800 TOE in 1979, an increase 

of 25 per cent over seven years equivalent to an average annual 

increase of 3.3 per cent. Consumption of energy has increased 

year by year, with the exception of 1975 when consumption fell by 

2 per cent on the previous year due mainly to a fall in 

consumption of diesel oil. 

The main fuels used in agriculture are diesel oil (63 per cent of 

total energy consumption in 1979), fuel oil (17 per cent), 

electricity (9 per cent) and petrol (7 per cent). 

Consumption of diesel oil increased from 1,173,000 TOE in 1972 to 

1,484,100 TOE in 1979, an increase of 27 per cent in seven years. 

The upward trend in consumption was broken only in 1975 when 

consumption fell by 5 per cent compared with 1974. 

While fuel oil is the second largest source of energy input to 

agriculture, consumption in 1979 at 392,000 TOE was similar to 

that recorded for 1972. Consumption during the seven-year 

period has fluctuated between a high of 441,000 TOE in 1973 and 

a low of 294,000 TOE in 1978. 
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Consumption of electricity has more than doubled in the seven 

years to 1979, to reach 216,500 TOEi an average annual increase 

of 12 per cent. There was a sharp increase in consumption 

of electricity in 1977 when the amount taken up by agriculture 

increased by 16 per cent to 180,300 TOE • 

288 

The relative importance of particular fuels consumed in agri• 

culture has altered in recent years, with electricity increasing 

its share of total input from 5 per cent in 1972 to 9 per cent in 

1979, petrol taking an 8 per cent share compa~ed with 6 per cent 

at the start of the period, and fuel oil and kerosene losing 

relative importance. Diesel oil maintained its dominant position 

with 63 per cent of total consumption in 1979, but its share 

fluctuated between 61 per cent (1973) and 65 per cent (1978) • 
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OECD DATA 

The statistical data provided by OECD in its two publications, Energy 

Balances and Energy Statistics, are much in line with the data 

compiled by the Ministry of Industry. The analysis of direct consumption 

by type of fuel provided by OECD is less detailed, and OECD treats agri

culture as a small residual category in what is essentially an analysis of 

national energy balances. 

The data set out in Table 7•8 again serves to show the dominance of petro

leum products in direct energy consumption. Although the share accounted 

for by petroleum products has been declining, petroleum products account 

for over 90 per cent of direct energy input. 

Table 7.8 

I tall: Consumption of Energl in A~riculture bl TlEe of Fuel, 1973-1978 

Petroleum Products Gas Electricitl': Total 
TOE Per TOE Per TOE Per TOE Per 
( '000) cent ( '000) cent ( '000) cent ( 'OOO) cent 

1973 1,830 94.3 110 5.7 1,940 100.0 

1974 1,920 94.1 120 5.9 2,040 100.0 

1975 2,140 93.9 140 6.1 2,280 100.0 

1976 1,900 91.8 10 0.5 160 7.7 2,070 100.0 

1977 1,980 91.7 180 8.3 2,160 100.0 

1978 2,110 91.3 10 0.5 190 8.2 2,310 100.0 

Source: OECD - Energy Balances 



AGRICULTURE'S SHARE OF NATIONAL ENERGY CONSUMPTION 

Statistics compiled by the Ministry of Industry show that 

between 1972 and 1979, agriculture accounted for about 2 per cent 

of national consumption of energy, varying from 1.96 per cent 

in 1972 to 2.19 per cent in 1979. Over the period, agriculture's 

share of national energy consumption has increased but only 

marginally. 

While agriculture's share of national consumption of diesel 

oil has tended to decline, agriculture's share of diesel oil 

consumption remains relatively high at about 6 per cent. 
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OECD statistics can also be used to show the relative importance of 

agriculture in total national consumption of energy. A similar picture 

emerges to that obtained from a comparison of statistics compiled by the 

Ministry of Industry, with agriculture accounting for some 2 per cent of 

national consumption of direct energy, and the share tending to increase 

very marginally. 

Table 1·2, 
Italx: National Enersx C . a onsumEt1on , 1973-1978 

1973 1976 1977 1978 
TOE Per TOE Per TOE Per TOE Per 
(mn) cent (mn) cent (mn) cent (mn) cent 

Solid fuels 6.76 6.7 6.13 5.7 6.01 5.8 5.90 5.6 

Petroleum 
products 70.35 69.7 69.82 65.3 66.36 64.1 66.65 63.1 

Gas 13.26 13.1 19.02 17.8 18.89 18.2 20.26 19.2 

Electricity 10.59 10.5 11.90 11.1 12.32 11.9 12.81 12.1 

National total 100.98 100.0 106.88 100.0 103.57 100.0 105.61 100.0 

of which: 

Agriculture 1.94 1.9 2.07 1.9 2.16 2.1 2.31 2.2 

a direct final consumption 

Source: OECD - Energy Balances 
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AGRICULTURAL DEMAND FOR ELECTRICITY 

The most detailed analysis of energy input to agriculture relates 

to the use of electricity. Studies undertaken by ENEL, UMA and 

UNACOMA provide breakdowns by 

- region (1973-1979) 

- agricultural activity ( 1977) 

- type and size of farm (1973). 

CONSUMPTION OF ELECTRICITY BY REGION 

ENEL provides a breakdown of electricity consumed in agriculture 

by region. The most recent data refer to 1979 • 

The 20 regions are further grouped into four geographical 

regions: 

- North-West 

- North-East 

- Centre 

- South and Islands. 

In the period 1973 to 1979, consumption of electricity in 

agriculture has increased year by year from 1,300,490 MWH to 

2,519,000 MWH, an increase of 94 per cent in six years, equi

valent to an average annual rate of g.rowth of 12 per cent. 
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Table7·ll 

!tali: ConsumEtion of 
(GWH) 

Electricitl: in Agriculture by Region, 1973-1979 

Res ion 1973 1974 1975 1976 1977 1978 1979 

Piemonte 92 124 106 133 123 143 163 
Valle d'Aosta 1 1 0 1 1 1 1 
Liguria 21 21 22 25 24 23 28 
Lombardi a 206 213 280 342 357 406 457 

North-West 320 358 408 500 505 573 649 

Trentino-Alto Adige 10 21 25 54 65 70 80 
Veneto 166 179 201 209 222 238 267 
Friuli-Venezia Giulia 22 22 29 34 34 41 50 
Emilia Romagna 184 201 310 340 412 443 504 

~orth-East 382 423 565 638 732 792 901 

Marc he 20 23 24 24 29 32 40 
Toscana 63 75 88 150 90 93 105 
Umbria 19 20 22 22 29 31 42 
Lazio 78 76 91 92 113 116 133 

Centre 181 194 225 288 261 272 320 

Campania 52 53 55 65 72 74 75 
Abruzzi 27 28 19 13 15 16 20 
Molise 1 1 3 6 7 8 9 
Puglia 69 82 96 86 137 152 154 
Basilicata 8 8 8 7 12 15 17 
Calabria 26 30 33 36 41 46 44 
Sicilia 210 215 216 201 275 263 283 
Sardegna 24 28 32 33 40 42 45 

South and Islands 418 446 462 447 599 616 647 

Italy 1, 300 1, 421 1, 659 1 '873 2,097 2,253 2,519 

Source: ENEL: Production of Electricity in Italy 
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Of total national consumption of electricity in agriculture in 

1979 of 2,519,000 MWH, the regions of the North-East accounted 

for 36 per cent, the North-West a~d South for 26 per cent 

respectively, and the Centre for 13 per cent. 

regional consumers of electricity were: 

- Emilia Romagna 20 per cent 

- Lombardia 18 per cent 

- Sicilia 11 per cent 

- Veneto 10 per cent. 

The largest 

In these four regions, consumption of electricity in agriculture 

has increased appreciably in the period 1973 to 1979: in Emilia 

Romagna and Lombardia consumption has more than doubled, although 

the increase in Sicilia and Veneto falls below the national 

average. 
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CONSUMPTION OF ELECTRICITY BY AGRICULTURAL ACTIVITY 

The consumption of electricity in agriculture by type of activity 

has been analysed by UMA and UNACOMA for the year 1977. Five 

broad categories of activity are identified 

- miscellaneous agriculture, accounting for 73 per cent of 

agricultural users of electricity and for 45 per cent of 

consumption 

- livestock breeding, accounting for 20 per cent of users of 

electricity and for 22 per cent of consumption 

- forestry, accounting for 1 per cent of users of electricity 

and for 0.4 per cent of consumption 

- activities related to agriculture, accounting for 4 per cent 

of users of electricity and for 21 per cent of consumption 

- development and water resources projects, accounting for 2 

per cent of users of electricity and for 12 per cent of 

consumption. 

The diversity of farms and their small size is reflected in the 

grouping of 73 per cent of agricultural users of electricity 

into the category of miscellaneous agriculture. 
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CONSUMPTION OF ELECTRICITY BY TYPE AND SIZE OF FARM 

ENEL conducted a sample survey in 1973 (September to November) 

into the activities of farms connected to the main electricity 

supply. Agricultural activities were classified as either 

principal or secondary activities. 

299 

Close on 36 per cent of farms were engaged in horticulture (defined 

as the growing of vegetables, legumes, etc.) as a primary (24 per 

cent) or secondary (11.8 per cent) activity, and the average size 

of farm was 4.3 hectares. The growing of citrus fruit was the 

primary activity of 15 per cent of farms and their average size 

was 5.6 hectares. 

Livestock rearing was the primary activity of 16 per cent of farms, 

and 36 per cent of farms were engaged in livestock rearing as a 

primary or secondary activity. The 24 per cent of farms raising 

cattle had an average area of 30.9 hectares, and the 5 per cent 

of farms raising pigs had an average area of 31 hectares. The 

largest farms tend to be engaged in livestock rearing and in the 

cultivation of rice, wheat and maize. 

The sample survey conducted by ENEL served to highlight the 

high consumption of electricity in the regions of Lombardia, 

Sicilia, Veneto and Emilia Romagna in both absolute and 

relative terms. Average consumption of electricity per 

farm was highest in Veneto (12,507 KWH), MOlise (8,979 KWH), 

Emilia Romagna (7,746 KWH) and Lombardia (7,391 KWH). 

While consumption per farm is high on average in MOlise, the 

region accounts for only 0.1 per cent of electricity used in 

agriculture. 
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The survey further showed that 56.2 per cent of farms had an average 

annual consumption of electricity of 1,000 KWH or less, but these farms 

accounted for under 5 per cent of eleotricity used in agriculture. The 

high concentration of consumption among the largest farms was evident : 

14.1 per cent of farms with an average annual consumption of over 5,000 KWH 

accounted for 76.8 per cent of consumption of electricity in agriculture. 

The importance of large, capital intensive farms is again evident in 

the analysis of consumption of electricity by size of farm in terms of 

the area of the farm. Average annual consumption of electricity was 

3,178 KWH per farm, corresponding to farms of 5 to 20 hectares : farms 

of 50-100 hectares had an average consumption of 11,503 KWH and farms of 

over 100 hectares averaged 32,538 KWH a year. 
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The lev~l of ownership of electrically powered agricultural equipment, 

as revealed by the ENEL survey. The types of farms were identified accor

ding to main activity : 

- cultivation 

- livestock rearing 

- transformation of agricultural produce. 

The most widely owned electrically powered appliances were 

- irrigation pumps 

- general purpose pumps 

- elevators 

animal feed mixers 

- milking machines 

60.2 % 
26.2 % 
15.8 % 
14·2 % 
10.6 %· 

A more recent survey of the input of electricity to agriculture has 

been undertaken by EKEL. The period of the survey was 1980. The con

sultants were informed that the findings of the survey have not yet been 

published and they were led to believe that the analysis of the findings 

will not be comparable with the 1973 survey. 
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INDIRECT ENERGY CONSUMPTION 

There appears to be no source of information which has 

systematically attempted to measure indirect energy consumption 

in Italian agriculture. The EIU has therefore collected data 

on the consumption and utilisation of the main categories of 

products which constitute a source of indirect energy, and these 

data are used later in the chapter as a basis for estimating 

indirect energy consumption in agriculture. 

CHEMICAL FERTILISERS 

In the period 1973 to 1978, consumption of fertilisers has fluc

tuated from one year to another: whereas consumption of nitro

genous and compound fertilisers has tended to increase, consumption· 

of phosphate and potash fertilisers has declined. 

In 1978, consumption of nitrogenous fertilisers stood at 1,948,000 

tonnes, 9 per cent more than in 1973 although in the intervening 

period annual consumption had not reached the level of 1973. 

Consumption of phosphate fertilisers declined from 1973 to 1976, 

but recovered in 1977 and remained steady in 1978 when consumption 

at 814,000 tonnes was 22 per cent below consumption in 1973. 

Usage of potash fertilisers declined from 176,,000 tonnes in 1973 

to 155,000 tonnes in 1978, a reduction of 12 per cent. Only in 

1974 did consumption surpass the 1973 level. 

The trend in consumption of compound fertilisers has been irregular 

but has tended to rise in the five years to 1978 when consumption 

at 2,244,000 tonnes was 26 per cent greater than in 1973. 
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Table7·15 

Italx: ConsumEtion of Fertilisers, 1973-1978 

(tonnes '000 of fertiliser element) 

Nitro~en PhosE hate Potash Com2ounds 

1973 1,787 1,050 176 1 '783 

1974 1 '598 947 188 1 '759 

1975 1,719 769 99 1 '754 

1976 1, 556 684 150 1 '899 

1977 1 '740 828 119 1' 836 

1978 1' 948 814 155 2,244 

Per cent 
change 
1978/1973 +9 -22 -12 +26 

Source: !STAT 
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... 
Table 7.16 

Italx: ConsumEtion of Fertilisers bl Resion, 1978 
(tonnes •ooo) 

... Region Nit rosen Phos~hate Potash Com~ounds 

Piemonte 152.8 29.0 24.3 260.4 

Valle d'Aosta 0. I 2.5 

Lombardi a 234.7 52.4 38.6 356.7 

Trentino-Alto 
Adige 17.0 5. 1 2.1 38.9 

Veneto 237.7 69.7 35.3 329.1 

- Friuli-Venezia 
Giulia 68.2 15.8 14.5 80.7 

Liguria 6.6 3.3 0.6 16.3 ... Emilia Romagna 198. 1 163.7 17.3 277.8 

Toscana 101.5 14. 1 2.0 120.8 

... Umbria 38.7 7.4 o. 7 37.6 

Marc he 80.3 52.3 0.9 63.1 

Lazio 95.7 19. 1 3. 1 108.6 

Abruzzi 42.5 60.5 1. 2 51.8 

Molise 13.5 5.4 o. 1 14.9 

Campania 193.9 42.4 0.6 74.2 

Puglia 210.6 128.1 5.9 128. 1 

Basilicata 43.4 13.3 0.5 35.9 

Calabria 61.7 25.6 0.9 53.5 

Sicilia 123.2 103.3 5.9 150.3 

Sardegna 27.9 3.3 0.6 42.4 

Italy 1 '948. 1 813.8 155.1 2,243.6 

Source: !STAT 

-
... 
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PLANT PROTECTION PRODUCTS 

Consumption of plant protection products tended to increase during 

the 1970's, although consumption of the two major product categories, 

fungicides and insecticides, fell back in 1978 the most recent year 

for which official statistics are available. Between 1973 and 1978, 

consumption of fungicides increased by 14 per cent to 156,787 tonnes, 

but consumption had reached a peak of 162,267 tonnes in the previous 

year. Consumption of insecticides increased from 35,800 tonnes 

in 1974 to 49,186 tonnes in 1978, an increase of 37 per cent, 

although consumption in 1978 was marginally below that of 1977. 

Table 7•17 
Italy: Consumption of Plant Protection Products, 1973-1978 
(tonnes) 

Fungi-
cides 

1973 137,800 

1974 153,100 

1975 125,096 

1976 150,204 

1977 162,267 

1978 156,787 

Source: !STAT 

Insect-
icides 

35,800 

31 '300 

35,216 

43,205 

49,889 

49,186 

Weed 
Killers 

12,938 

15,990 

17,941 

19,078 

Plant Reg
ulators 

118 

335 

446 

556 

Inte
grators 

1 '676 

2,924 

3,493 

A~sis
ters 

987 

1,231 

1 '670 

Usage of fungicides is highest in the region of Puglia (22 per cent 

in 1978), Campagnia (10 per cent), Emilia Romagna (10 per cent), 

Veneto (9 per cent) and Sicilia (8 per cent). 

Usage of insectictides is high in Sicilia (15 per cent in 1978), 

Emilia Romagna (14 per cent) and Campagnia (13 per cent). 
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.. 
Table 1·18 

i.r tion of 1978 

Fungi- Insect- Weed Plant Reg- Inte- Ass is-- Region cides icides Killers ulators srators ters 

Piemonte 7,201 1,821 5,339 36 115 74 - Valle d'Aosta 30 34 5 

Lombardi a 5,659 3,943 4,752 29 221 48 .. Trentino-Alto 
Adige 3,907 1,721 186 21 429 78 

Veneto 13,407 5,346 1,701 65 317 134 

Friuli-Venezia 
Giulia 2,584 1 ,069 574 5 58 30 

... Liguria 1 '678 1' 137 40 6 236 20 

Emilia Romagna 15,914 6,988 2,153 96 599 476 

Toscana 8,704 1,829 708 34 250 98 ... 
Umbria 3,182 525 189 12 15 16 

Marc he 5,641 I ,057 516 6 44 30 - Lazio 10,080 3,307 702 35 172 72 

Abruzzi 5, 110 899 113 3 53 15 ... Molise 641 102 56 20 4 

Campania 16,230 6,222 257 57 141 104 - Puglia 33,966 3' 141 923 52 351 158 

Basilicata 2,431 392 229 2 56 21 

Calabria 4,069 1,331 101 7 35 34 

Sicilia 12,636 7,562 345 81 340 240 

Sardegna 3,717 760 199 9 40 16 

Italy 156,787 49, 186 19,078 556 3,493 1,670 -
Source: I STAT 

'-



ANIMAL FEEDSTUFFS 

Consumption of animal feedstuffs increased year by year in the 

three years to 1979, reaching 9,900,000 tonnes in 1979, 37 per 

309 

cent more than in 1976. The composition of the total by type 

of feedstuff has been as follows, on average, over the period: 

- poultry feeds 41 % 

- cattle feeds 30 % 

- pig feeds 23 % 

- other feeds 6 % 

Table 7·19 

Italy: Consumption of Animal Feedstuffs, 1976~1979 
(tonnes 1000) 

1976 1977 1978 1979 

7,200 8,100 8,500 9,900 

Source: !STAT 

In 1979, three regions accounted for the greater part of consumption 

of animal feedstuffs: 

Complete Protein 
compound concentrate 

(tonnes) (tonnes) 

- Lombardia 2,146,002 180,320 

- Emilia Romagna 1,937,777 119,141 

- Veneto 1,895,259 119,196 

Lombardia is noted for the rearing of calves, pigs, cattle and 

poultry; Emilia Romagna for pigs, dairy cows and poultry; and 

Veneto for poultry. 
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AGRICULTURAL MACHINERY 

The park of agricultural vehicles and machinery was established 

for 1978 by UMA and UNACOMA in a report entitled The Mechanisation 

of Agriculture in Italy, published in 1979. 

Table 7.20 

Italy: Park of A~ricultural Vehicles and Machiner~ 2 1978 

Horse- Kilo-
~ Number 2ower watts 

Tractors 953, 197 44,477,892 32,735,729 

Tractor derivates 3,216 52' 119 38,360 

Combine harvesters 30,589 2,877,024 2,117,490 

Motor mowers 393,756 4,025,279 2,962,605 

Motor cultivators 304,215 3,461,866 2,547,933 

Hoeing machines 300, 183 2,136,893 1,572,753 

Agro-motors 93,417 1 '391 '325 1 '024, 015 

Other machinery 103,934 1 '27 5' 982 939,123 

Miscellaneous motors 300,468 2,740,098 2,016,712 

Total 2,482,975 62,438,478 45,954,720 

Source: UMA, UNACOMA - The Mechanisation of Agriculture in 

Italy, Rome, 1979 

The trend in the size of the park of powered agricultural 

machinery has been evaluated by UMA for the period 1970 to 1978 

in terms of the number of machines, aggregate horsepower and 

aggregate consumption of fuel. The analysis is further broken 

down into four geographical regions. 

with 1970 serving as the base year. 

The findings are indexed 



Between 1970 and 1978 (the most recent year for which data are 

available) the park of powered machinery increased by 52.5 per 

cent to 2,482,975 units. The aggregate horsepower of the park 

increased by 79.8 per cent reflecting the greater sophistication 

of the machinery. Fuel consumption rose by a comparatively low 

factor of 29.3. per cent, reflecting improved efficiency and 

greater economy in the use of fuel, and consequently fuel 

consumption per horsepower fell from 36 kg per horsepower in 1970 

to 25.9 kg per horsepower in 1978. 
-- -- -- - ------ - ---~--~- -- ----

UMA compiles statistics of new registrations of self-propelled 

agricultural machinery. The annual registrations are broken 

down by type of fuel required to power the engine: tractors, and 

combine harvesters are, with minor exceptions, powered by diesel 

oil, and there are signs that diesel engines are being preferred 

for such machinery as motor mowers, cultivators and mechanical 

hoes. 
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ESTIMATE OF INDIRECT ENERGY CONSUMPTION 

The data set out above in this chapter have been used to 

evaluate indirect consumption of energy contained in 

- chemical fertilisers 

- plant protection products 

- animal feedstuffs 

- agricultural machinery. 

The year of reference is 1978, as data on these four categories 

of indirect energy input to agriculture are available for 1978. 

Data relating to more recent years are not available for all 

categories of indirect energy input. 

Chemical Fertilisers 

A tonne of nitrogenous fertiliser is taken to represent an energy 

content of 15.7 x 106 Kcal (or 1.57 x 107 Kcal which is taken as 

equivalent to a tonne oil). The 1,948,000 tonnes of nitrogenous 

fertiliser consumed in agriculture in 1978 would therefore have 

an indirect energy content of 3,058,000 TOE. 

A tonne of phosphate fertiliser is taken to represent an energy 

content of 1.67 x 106 Kcal (or 0.167 x 107 Kcal which is taken 

as equivalent to a tonne oil). The 814,000 tonnes of phosphate 

consumed in agriculture in 1978 would therefore have an indirect 

energy content of 136,000 TOE. 

A tonne of potash fertiliser is taken to represent an energy 

content of 1.91 x 106 Kcal (or 0.191 x 107 Kcal which is taken as 

equivalent to a tonne oil). The 155,000 tonnes of potash 

consumed in agriculture in 1978 would therefore have an indirect. 

energy content of 30,000 TOE. 
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A tonne of co~pound fertiliser is taken to represent an energy 

content of 3.82 x 106 Kcal (or 0.382 x 107 Kcal which is taken as 

equivalent to a tonne oil). The 2,244,000 tonnes of compound 

fertiliser consumed in agriculture in 1978 would therefore have an 

indirect energy content of 857,000 TOE. 

The coefficients used to evaluate the energy content of fertilisers 

are those suggested by G. Leach. 

Plant Protection Products 

The energy content of plant protection products is taken as 30.59 x 
6 7 . 

10 Kcal (or 3.059 x 10 Kcal) per tonne. The 230,770 tonnes of 

plant protection products consumed in agriculture in 1978 would 

therefore have an indirect energy content of 706,000 TOE. 

The coefficient of 30.59 x 106 Kcal is that suggested by G. Leach. 

Animal Feedstuffs 

The energy content of animal feedstuffs is taken as 3 x 106 Kcal (or 

0.3 x 107 Kcal) per tonne. The 8,500,000 tonnes of feedstuffs 

consumed in 1978 would therefore have an energy content of 2,550,000 

TOE. 

The coefficient of 3 x 106 Kcal is that suggested by G. Leach. 

Agricultural Machinery 

'Consumption' of agricultural machinery was tentatively evaluated by 

the EIU at 200,000 tonnes in 1978 on the basis of new registrations 

as recorded by UMA. FAO suggests that the energy content of a kilo of 
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agricultural machinery is 86.7 MJ (86,700 MJ per tonne) 
6 7 corresponding to 20.7 x 10 Kcal (2.07 x 10 Kcal). By 

applying this coefficient, the energy content of agricultural 

machinery consumed irl 1978 is evaluated at 414,000 TOE. 

Indirect Energy Consumption 

Total indirect energy consumption in 1978 has been evaluated 

at 7,751,000 TOE, broken down as follows: 

TOE 
Chemical fertilisers 

- nitrogen 3,058,000 

- phosphate 136,000 

- potash 30,000 

- Compound 857,000 

Plant protection products 706,000 

Animal feedstuffs 2,550,000 

Agricultural machinery 414,000 

Total energy consumption (direct and indirect) in 1978 has been 

put at 9,919,000 TOE, of which indirect energy accounts for 78 per 

cent: 

- direct energy 

- indirect energy 

2,168,000 TOE 

7,751,000 TOE. 
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CONSUMPTION OF ENERGY IN AGRICULTURE IN 
THE EUROPEAN COMMUNITY 

LUXEMBURG 

1981 
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AGRICULTURE IN LUXEMBURG 

The total area under cultivation was 130,060 hectares in 1980. In the 

decade since 1970, the area under cultivation has declined by 4 per cent. 

The contraction has been most evident in the area devoted to the growing 

of crops. 

The structure of agriculture in Luxemburg is characterised by a high 

number of relatively large holdings, although the number of holdings is 

declining. From 1970 to 1978, the number of holdings fell by 28 per cent 

to 5,002; but the average size of holdings rose from 13.4 hectares in 

1960 to 19.4 hectares in 1970 and to 25.9 hectares in 1978. 

Table 8.1 

Luxemburs: Number of Asricultural Holdings, 1970-1978 

Size of Holding 1970 1977 1978 
(Hectares) Number % Number % Number % 

1 - 5 1,481 21.3 986 19.0 962 19.2 

5 - 10 994 14.3 604 11.6 581 11.6 

10 20 1,547 22.3 852 16.4 795 15.9 

20- 50 2,619 37.7 2,110 40.5 1,975 39.5 

50 and over 298 4.4 649 12.5 689 13.8 

Total 6,939 100.0 5,201 100.0 5,002 100.0 

Source: Eurostat 

In 1978, 5.6 per cent of the active population was engaged in agriculture, 

forestry and fishing: in 1975 the.proportion had been over 6 per cent. 
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Net value added by agriculture, at factor cost, has increased moderately 

from year to year, from FLux 2.2 billion in 1973 to FLux 2.6 billion in 

1978 at current prices. 

Agriculture contributed 4 per cent to gross national value added at factor 

cost in 1977, equivalent to FLux 3 billion, compared with 6 per cent five 
years earlier. 

More than 80 per cent of the value of agricultural output, FLux 4.7 billion 

at current prices in 1978, is attributed to livestock and dairy farming. 

Pasture and grazing land account for 55 per cent of land in agricultural 

use; arable cultivation accounts for 44 per cent and the balance is made 

up of vineyards and horticulture. 

In comparison with the findings of the Survey of Agriculture 1973, which 

were summarised in the EIU's earlier report, the Survey for 1980 shows a 

10 per cent increase in the number of cattle and a 66 per cent decrease in 

the number of chickens. 

Table 8.2 

Luxembur~: Numbers of Livestock, 1973 and 1980 

1973 1980 

Cattle 203,738 224,779 

Pigs 89,839 79,315 

Sheep 3,822 3,570 

Horses 1,276 1,601 

Chickens 382,963 131,115 

Source: Survey of Agriculture - Service Central 

de la Statistique et des Etudes Econo

miques (STATEC) 
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DIRECT ENERGY CONSUMPTION 

The data presented by OECD in Energy Balances and Energy Statistics 

are the main sources of information on con~umption of energy in agri

culture. OECD processes data supplied by the Ministry of Energy, 

and produces a series of data in which consumption of petroleum-based 

fuels and electricity in agriculture are identified. 

Table 8.3 

Luxembur&: National Ener~I Consu~tiona 2 1973-1978 

(TOE million) 

1973 1974 1975 1976 1977 1978 

Solid fuels 2.12 2.42 1.79 1.69 1.52 1.51 

Petroleum 
products 1.55 1.46 1.25 1.38 1.37 1.44 

Gas 0.18 0.26 0.28 0.26 o. 29 0.33 

Electricity 0.26 0.29 0.27 0.28 0.29 0.30 

Total 4.10 4.44 3.58 3.61 3.47 3.57 

of which: 

Agriculture 0.01 0.01 0.01 0.01 0.02 0.02 

a direct final consumption 

Source: OECD - Energy Balances 

It is generally agreed that agriculture accounts for well under 1 per 

cent of national consumption of energy. OECD data show that in recent 

years the consumption of petroleum-based fuels and electricity in agri

culture has been of the order of 10,000-20,000 TOE, equivalent to 0.4-0.6 

per cent of national consumption. 



324 

Respondents at the Ministry of Agriculture accepted the OECD statistics 

as being reliable for recent years, but suggested that OECD had under

e~timated energy consumption in agriculture prior to 1977. In particular, 

it was argued that OECD had understated agricultural consumption of 

electricity and residual fuel oil. 

Table8.4provides a summary of data extracted from Energy Statistics 

1973-1978 published by OECD in 1980. The statistics are partial, relating 

only to direct consumption of petroleum-based fuels and electricity, but 

they identify both overall national consumption of energy and consumption 

in agriculture, and provide a time series of data which serves to illus

trate the trend. 

In 1978, consumption of petroleum-based fuels and electricity in agriculture 

was put at 21,000 TOE by OECD, equivalent to 0.6 per cent of total national 

consumption. In 1973, agriculture had taken up 0.3 per cent of national 

consumption of energy (13,000 TOE),according to the same source, but this 

figure is generally considered as being too low. OECD does not attribute 

any significant consumption of electricity to agriculture in 1973, but in 

1974 agriculture is shown as taking up 50 million KWH, equivalent to 1.4 

per cent of national consumption of electricity. In subsequent years, 

consumption of electricity in agriculture increased to reach 72 million KWH 

in 1978, equivalent to 2 per cent of national consumption. 

Residual fuel oil was the most important source of direct energy input in 

agriculture in 1978: 11,000 TOE of residual fuel oil accounted for 52 per 

cent of total energy input in agriculture, and for 2.4 per cent of total 

national consumption of residual fuel oil. Consumption of residual fuel 

oil in agriculture doubled since 1976 when OECD recorded consumption in 

agriculture for the first time. 

Small amounts of kerosene continue to be used in agriculture, although 

usage has fallen and OECD has not recorded consumption in agriculture 

since 1974 when 1,000 TOE were consumed. Motor gasoline consumption in 

agriculture is also low and OECD last recorded consumption in 1973 when 

2,000 TOE were consumed. 



T
ab

le
8

•4
 

L
u
x
e
m
b
u
r
~
:
 

U
se

s 
o

f 
D

ir
ec

t 

19
73

 

A
g

ri
cu

lt
u

re
 

-
to

n
n

es
 

'O
O

O
 

-
TO

E 
'0

0
0

 

N
at

io
n

al
 c

on
su

m
pt

io
n 

-
to

nn
es

 
'0

0
0

 

-
TO

E 
'0

0
0

 

S
ha

re
 o

f 
a
g

ri
c
u

lt
u

re
 

19
74

 

A
g

ri
cu

lt
u

re
 

-
to

n
n

es
 

'0
0

0
 

-
TO

E 
'0

0
0

 

N
at

io
n

al
 c

on
su

m
pt

io
n 

-
to

n
n

es
 

'O
O

O
 

-
TO

E 
'0

0
0

 

(%
) 

S
h

ar
e 

o
f 

a
g

ri
c
u

lt
u

re
 

(%
) 

1 
•
•
•
 

E
ne

rg
y 

in
 A

g
ri

cu
lt

u
re

 b
y 

F
u

el
 T

yp
e,

 

M
ot

or
 

g
as

o
li

n
e 

K
er

os
en

e 

2 
1 

2 
1 

15
8 

1 

17
0 

1 

1
.2

 
10

0 1 1 

15
3 

1 

16
4 

1 

10
0 

19
73

-1
97

8 

G
as

/ 
R

es
id

u
al

 
b 

d
ie

se
l 

o
il

 
fu

e
l 

o
il

 
E

le
c
tr

ic
it

y
 

T
o

ta
l 

10
 

10
 

13
 

60
4 

77
5 

4
,2

2
2

a 

63
1 

75
1 

36
3 

4
,1

0
0

 

1
.6

 
0

.3
2

 

2 
so

 a 
2 

4 
7 

51
1 

58
8 

3
,4

2
3

a 

53
4 

57
0 

29
4 

4
,4

4
0

 

0
.3

5
 

1
.4

 
0

.1
6

 

V
J
 

(c
o

n
ti

n
u

ed
) 

N
 

V
l 



T
ab

le
 8

 .
~
(
c
o
n
t
i
n
u
e
d
)
 

L
ux

em
bu

rg
: 

U
se

s 
o

f 
D

ir
ec

t 
E

ne
rg

y 
in

 A
g

ri
cu

lt
u

re
 b

y 
F

u
el

 T
yp

e,
 

19
73

-1
97

8 

M
ot

or
 

G
as

/ 
R

es
id

u
al

 
b 

g
as

o
li

n
e 

K
er

os
en

e 
d

ie
se

l 
o

il
 

fu
e
l 

o
il

 
E

le
c
tr

ic
it

l 
T

o
ta

l 

19
75

 

A
g

ri
cu

lt
u

re
 

-
to

n
n

es
 

'0
0

0
 

4 
5

5
 a 

-
TO

E 
'O

O
O

 
4 

5 
9 

N
at

io
n

al
 

co
ns

um
pt

io
n 

-
to

n
n

es
 

'0
0

0
 

18
0 

48
9 

45
4 

3
,1

1
0

a 

-
TO

E 
'O

O
O

 
19

3 
51

1 
44

0 
26

7 
3

,5
8

0
 

S
h

ar
e 

o
f 

a
g

ri
c
u

lt
u

re
 

(%
) 

0
.8

 
1

.9
 

0
.2

5
 

19
76

 

A
g

ri
cu

lt
u

re
 

-
to

n
n

es
 

'0
0

0
 

4 
5 

58
 a 

-
TO

E 
'O

O
O

 
4 

5 
5 

14
 

N
at

io
n

al
 

co
ns

um
pt

io
n 

-
to

n
n

es
 

'0
0

0
 

20
8 

50
7 

52
4 

3
,3

1
0

8 

-
TO

E 
'0

0
0

 
22

3 
5

3
0

 
50

8 
28

5 
3

,6
1

0
 

S
h

ar
e 

o
f 

a
g

ri
c
u

lt
u

re
 

(%
) 

o.
 7

5 
1

.0
 

1
.8

 
0

.3
9

 

(c
o

n
ti

n
u

ed
) 

V
J
 

1
'\

) 

0
\ 



T
ab

le
8

•4
 (

co
n

ti
n

u
ed

) 

L
ux

em
bu

rg
: 

U
se

s 
o

f 
D

ir
ec

t 
E

ne
rg

y 
in

 A
g

ri
c
u

lt
u

re
 b

y 
F

u
el

 T
yp

e,
 

19
73

-1
97

8 

19
77

 

A
g

ri
cu

lt
u

re
 

-
to

n
n

es
 

'O
O

O
 

-
TO

E 
'O

O
O

 

N
at

io
n

al
 c

on
su

m
pt

io
n 

-
to

n
n

es
 

'0
0

0
 

-
TO

E 
'0

0
0

 

S
h

ar
e 

o
f 

a
g

ri
c
u

lt
u

re
 

19
78

 

A
g

ri
cu

lt
u

re
 

-
to

n
n

es
 

'0
0

0
 

-
TO

E 
'0

0
0

 

N
at

io
n

al
 c

on
su

m
pt

io
n 

-
to

n
n

es
 

'O
O

O
 

-
TO

E 
'0

0
0

 

S
h

ar
e 

o
f 

a
g

ri
c
u

lt
u

re
 

(%
) 

(%
) 

M
ot

or
 

g
a
so

li
n

e
 

22
8 

24
5 

24
4 

26
2 

K
er

os
en

e 
G

as
/ 

d
ie

se
l 

o
il

 4 4 

51
5 

53
8 

0
.7

5
 4 4 

56
0 

58
5 

0
.7

 

R
es

id
u

al
 

fu
e
l 

o
il

 9 9 

48
0 

46
5 

1
.9

 

11
 

11
 

47
5 

46
0 

2
.4

 

E
le

c
tr

ic
it

y
 

64
a 

6 

3
,4

0
8

a 

29
3 

2
.0

 

72
a 

6 

3
,5

0
2

a 

30
1 

2
.0

 

b 
T

o
ta

l 19
 

3
,4

7
0

 

0
.5

5
 

21
 

3
,5

7
0

 

0
.5

9
 

a 
KW

H 
m

il
li

o
n

; 
b 

to
ta

ls
 
fo

r 
n

a
ti

o
n

a
l 

co
n

su
m

p
ti

o
n

 i
n

cl
u

d
e 

p
et

ro
le

u
m

-b
as

ed
 f

u
e
ls

 
n

o
t 

u
se

d
 i

n
 a

g
ri

c
u

lt
u

re
 

su
ch

 a
s 

li
q

u
e
fi

e
d

 g
as

, 
a
v

ia
ti

o
n

 g
as

o
li

n
e 

an
d 

je
t 

fu
e
l,

 
n

o
n

-e
n

er
g

y
 p

et
ro

le
u

m
 p

ro
d

u
c
ts

, 
c
o

a
l,

 
n

a
tu

ra
l 

g
as

 
an

d 

b
la

st
 f

u
rn

ac
e 

g
as

 

S
o

u
rc

e:
 

EI
U

 
c
a
lc

u
la

ti
o

n
s 

b
as

ed
 o

n
 d

a
ta

 f
ro

m
 O

rg
an

is
at

io
n

 f
o

r 
E

co
no

m
ic

 C
o

o
p

er
at

io
n

 a
nd

 
D

ev
el

op
m

en
t 



328 

The trend since 1973 has been for national consumption·of energy to decline, 

from 4,100,000 TOE in 1973 to 3,570,000 TOE in 1978. The declining trend 

has not been consistent, however, and increases in national energy consump

tion were recorded by OECD in 1974, 1976 and 1978 when consumption rose by 

3 per cent on the previous year. Over the five-year period, energy consump

tion has fallen by 13 per cent, comparing 1973 and 1978: this is equivalent 

to an average annual reduction of 3 per cent. 

Consumption of petroleum-based fuels and electricity in agriculture reached 

a peak of 21,000 TOE in 1978. Consumption in 1978 was 62 per cent higher 

than in 1973, and three times the amount attributed to agriculture in 1974 

by OECD. Persons interviewed by the EIU at SER and STATEC take the view 

that the trend which emerges from OECD statistics is unrealistic. Deal

ing with small quantities rounded off to the nearest thousand or million 

can distort trends, and respondents suggested that the increase in energy 

input in agriculture over the five years from 1973 to 1978 was probably 

of the order of 15-~0 per cent. 
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ENERGY COSTS 

The relative burden of the cost of energy to agriculture has remained 

constant in the period 1973 to 1978 at 6-7 per cent of the total cost 

of goods and services purchased by farmers. Energy is the fourth 

largest input to agriculture, following feedstuffs (38 per cent), ferti

lisers (19 per cent) and maintenance and repairs (12 per cent). 

Ti2lli 8 ·,2 
Luxemburs: Purchases of Goods and Services bx: the Agricultural Sector, 

1973-1978 

(FLux million and percentages) 

·1973 1976 1977 1978 ---
Value of total purchases 1,338 2,029 1,962 1,683 

% % % % 

of which: 

Feedstuffs 50.0 51.1 47.9 38.1 

Fertilisers 14.3 14.9 16.7 19.0 

Maintenance and repair of 
machinery and tools 10.7 8.5 10.4 11.9 

Energy 7.1 6.4 6.3 7.1 

Source: EIU calculations based on data provided by Eurostat 

In the five years to 1978, the cost of goods and services bought in by 

farmers rose by 26 per cent to FLux 1,683 million, an average annual 

rate of growth of 4.7 per cent. In the same period, the cost of energy 

to farmers increased at the same rate to reach FLux 120 million in 1978. 
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INDIRECT ENERGY 

CONSUMPTION OF FERTILISERS 

Information is collected by the Service d'Economie Rurale (SER) on the 

use of fertilisers in Luxemburg agriculture, and the figures can serve 

as a basis for estimating the energy content of fertilisers used in 

Luxemburg. In the 1978/79 season, 28,000 tonnes of fertiliser were 

used, of which 50 per cent were nitrogenous fertilisers. 

Table 8.6 

Luxemburg: Consumption of Fertilisers, 1971/72-1978/79 

(tonnes '000 of fertiliser element) 

1971/72 

1972/73 

1973/74 

1974/75 

1975/76 

1976/77 

1977/78 

1978/79 

Type of fertiliser 
N P205 K20 

12 

12 

12 

12 

14 

15 

14 

14 

8 

7 

7 

7 

7 

7 

7 

6 

8 

8 

8 

8 

9 

8 

8 

8 

Source: Service d'Economie Rurale (SER) 

Consumption of fertilisers in Luxemburg is comparatively high, particularly 

of nitrogen and potash. The application of nitrogen and potash in 

Luxemburg is some 50-60 per cent greater per hectare than the average for 



the European Community. Average application rates per hectare for the 

three main types of fertilisers- nitrogen (N), phosphate (P20s) and 

potash (K20) - in Luxemburg and the European Community are shown in 

Table 7. 

Table8•7 

Luxemburs: Averase AEElication of Fertilisers, 1971/72-1978/79 

(kg/ha) 

TIEe of fertiliser 
Luxemburs EuroEean Communitz 

Season N P205 K20 N !2.Q5. K20 

1971/72 89 59 60 52 47 42 

1972/73 88 53 60 56 so 45 

1973/74 94 51 58 60 50 48 

1974/75 90 so 60 57 40 40 

1975/76 104 56 65 62 40 39 

1976/77 119 52 64 65 43 43 

1977/78 106 so 62 68 45 44 

1978/79 107 51 61 

Source: EIU calculations based on data obtained from SER and 

Eurostat 

Luxemburg produces phosphate fertiliser but imports other fertilisers, 

mainly from Belgium. 
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The indirect consumption of energy represented by the use of fertilisers 

in Luxemburg has been calculated on the basis of data obtained from the 

SER and from a study undertaken by Energy Research Limited (ERL). In 

recent years, usage of fertilisers has represented an indirect energy 

consumption of 25,000 TOE a year. 
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If it is assumed that the structure of agriculture in Luxemburg is 

similar to that found in Belgium, it can be deduced that fertilisers 

account for 15-20 per cent of total indirect energy consumption in 

agriculture, and that total indirect energy consumption is of the order 

of 130,000-160,000 TOE. The relative importance of fertilisers among 
indirect energy inputs to agriculture is believed to be higher in 

Luxemburg than in Belgium, probably by about 50 per cent, and the 

indirect consumption of energy in agriculture in Luxemburg could 

the·refore be of the order of 80,000-100,000 TOE in very round numbers. 

Table8.8 

Luxemburs: Indirect Eneril ConsumEtion in the Form of Fertilisers, 

1971/72-1978/79 

(TOE 'OOO) 

Nitrogenous PhosEhates Potash Total ---
1971/72 19 2 1 22 

1972/73 19 2 1 22 

1973/74 19 2 1 22 

1974/75 19 2 1 22 

1975/76 22 2 2 26 

1976/77 24 2 1 27 

1977/78 22 2 1 25 

1978/79 22 2 1 25 

Source: EIU calculations based on data obtained from SER and ERL 
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AGRICULTURAL MACHINERY 

The Service Central de la Statistique et des Etudes Economiques compiles 

statistics of registered agricultural machinery. Tractors are normally 

the most numerous of agricultural machines, and the number in use has 

risen from 8,000 in 1970 to 9,579 in 1980, an increase of close on 20 per 

cent. Mechanical hoes have declined stea~ily from 4,172 units in 1974 

to 3,493 units in 1980, and the marked reduction in the number of 

mechanical milking machines in use reflects both a reduction in the herd 

of milking cows which numbered 71,183 cows in 1975 but had been reduced 

to 67,830 cows in 1980 and an increase in the average size of farm holdings. 

Table 8.9 

Luxemburg: Registered Agricultural Machinery in Use, 1974-1980 

(units) 

1974 1975 1976 1977 1978 1979 1980 

Agricultural tractors 8,904 9,181 9,270 9,210 9,234 9,368 9,579 

Harvesters threshers 1,882 1,873 1,867 1,845 1,893 1,910 1,848 

Mechanical hoes 4,172 4,062 3,958 3,853 3,860 3~587 3,493 

Presses-gatherers 3,720 3,685 3,632 3,585 3,496 3,428 3,347 

Manure loaders 2,975 3,066 3,113 3,110 3,080 3,121 3,082 

Mechanical milking 
machines 4,052 3,962 3,755 3,587 3,373 3,236 3,069 

Milk refrigerators 1,787 1,899 1,956 2,050 2,018 1,956 1,952 

Source: STATEC, Recensement de !'Agriculture, 1975, 1976, 1977, 1978, 

1979, 1980, 1981 

The EIU suggests that the indirect energy content of machinery (tractors, 

harvesters and mechanical hoes) could have been of the order of 20,000 

TOE in 1978. 

. ..; 
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AGRICULTURE IN THE NETHERhruNDS 

The area under cultivation in the Netherlands was 2.05 million hectares 

in 1979, a marginal decrease since 1970 when the area under cultivation 

was 2.1 million hectares. 

The number of agricultural holdings of 1 hectare and over in 1978 was 

134,377, 18 per cent fewer than in 1970. The largest category by size 

of holding are farms with 10 to 20 hectares which accounted for 30 per 

cent of the total number of farms in 1978: farms of 10 to 50 hectares 

accounted for 52 per cent of the total number. 

Table 9.1 
Netherlands: Number and Area of A~ricultural Holdinssa, 1970-1978 

Area (hectares) 1970 1977 1978 % 1978 

1 - 5 42,497 33,029 32,473 24,1 

5 - 10 39,155 28,889 27,970 20,8 

10 - 20 52,079 41,191 39,887 29,7 

20 - 50 27,881 30,407 30,444 22,7 
50 and over 2,507 3,507 3,603 2,7 

Total 164,119 137,023 134,377 100,0 

a with 1 hectare and over 

Source: Eurostat 

An analysis of agricultural holdings by type of holding, prepared by the 

Centraal Bureau voor de Statistiek (CBS), is useful in that it reveals 

the relative importance of pasture, arable, horticulture and combined 

336 
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farming. The figures for the total number of holdings cannot be compared 

directly with those extracted from Eurostat data and reproduced in the 

table above. The CBS groups holdings according to the number of 'standard 

agricultural units' which a holding represents, the number of units being 

related to the degree of intensity of a particular agricultural activity. 

Pasture farming remains the main activity, accounting for 64 per cent of 

holdings in 1980: the proportion was the same in 1971, but the number of 

holdings with pasture as their main activity has declined by 19 per cent 

in the decade. 

Horticulture is the second most important agricultural activity and a sector 

with high energy requirements. In 1980 there were 28,700 holdings engaged 

in horticulture, of which 42 per cent with cultivation mainly under glass. 

The number of horticultural holdings has declined by 22 per cent since 1971, 

but the number of holdings cultivating under glass has fallen by only 15 per 

cent. 

Arable farming is of relatively minor importance, and the number of holdings 

engaged in arable farming is no greater than the number engaged in horticul

ture in the open. 

Agriculture provides employment (or 6 per cent of the activ~ population, 

and accounts for some 4 per cent of the Gross National Product. 

Agriculture is the sixth largest_ sector of economic activity in the 

Netherlands. 
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ENERGY COSTS 

The Landbouw-Economisch Instituut has estimated the cost of direct 

energy inputs to agric~lture on the basis of a representative sample of 

farm accounts. 

The analysis shows that the cost of energy to Dutch agriculture was of 

the order of Florins 1,000 million in 1979, and that the cost of energy 

had doubled in the five years from 1975 to 1979. 

Table 9·3 
Netherlands: Energy Costs in Agriculture 1975-1979 

(F1 million at current prices) 

1975 1976 1977 1978 

480 610 675 690 

1979 

980 

Average annual 
growth (%) 

19.5 

Source: Landbouw-Economisch Instituut Den Haag (LEI) 
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VOLUME OF DIRECT ENERGY CONSUMPTION 

DIRECT ENERGY SOURCES - OECD DATA 

OECD statistics can be used to determine the total direct energy consump

tion of the Netherlands. The data set out in Table 9·4 have been extracted 

from Energy Balances of OECD Countries 1973-1978, which was published in 

1980. 

The OECD statistics of energy consumption show the growing importance of 

natural gas as a fuel in the Netherlands. In 1973, natural gas was the 

second largest source of energy after petroleum products, accounting for 

39.6 per c~nt of total energy consumption. In 1978, natural gas was the 

largest single source of energy, accounting for close on 46 per cent of 

total energy consumption: petroleum products had fallen to second place 

with a 42 per cent share. 

The statistics provided by OECD in Energy Balances do not identify in any 

detail the utilisation of energy in agriculture. Another statistical 

series compiled by OECD and published under the title 'Energy Statistics' 

provides additional data on energy consumption by type of fuel and sector of 

activity. As far as agriculture is concerned, the OECD statistics are 

partial and their use is limited by the fact that consumption of natural 

gas in agriculture is not broken out separately. As a consequence, the 

OECD statistics show agriculture accounting for a share of national energy 

consumption of no more than 0.6 per cent to 0.8 per cent in the period 

1973 to 1978. If consumption of natural gas in agriculture is taken into 

account, the share rises to 4-6 per cent of national energy consumption. 

Relevant data extracted from Epergy Statistics 1973-1978 {published in 1980) 

are reproduced in the Table 9·5· The fuels identified in the table are 

those for which there is an entry for agriculture in the original source, 

and the grand totals shown for national energy consumption are consequently 

far greater than the totals of the individual fuels shown in the table. 
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Even though the OECD statistics are incomplete as far as agriculture is 

concerned, they are a useful indication of, the consumption of petroleum 

products in agriculture. There was a marked increase in the consumption 

of diesel oil in 1978, which reached 308,000 TOE compared with some 240,000 

TOE in preceding years: in 1978, agriculture accounted for over 4 per cent 

of national consumption of diesel oil. 

Cons~mption of liquefied gas in agriculture is again a relatively high 

proportion of the national total, varying from 4 to 8 per cent a year in 

the period 1973 to 1978. 

OECD figures show that in the period 1973 to 1978 consumption of petroleum 

products and electricity in agriculture rose by 21 per cent, equivalent to 

an average annual rate of growth of 4 pe! cent. 



DIRECT ENERGY CONSUMPTION - WETENSCHAPPELIJKE RAAD VOOR 

HET REGERINGSBELEID (WRR) 

346 

The WRR undertook a detailed analysis of energy consumption in the 

Netherlands in the year 1977. The analysis was based on data provided 

by the Centraal Bureau voor de Statistiek and the Dutch Central Planning 

Office. The scope of the analysis was comparable with that undertaken 

for 1972 by the Landbouw-Economisch Instituut (LEI). 

Table 9·6 
Netherlands: Supply and Final Use of Energy in 1972 and 1977 

1. Total supply for domestic use 

Subtract use in energy sector 

Use of energy in final form 

of which: 

- fixed energy 

- liquid energy 

- natural gas 

- electricity 

2. Destination by sectors or bran

ches of industry (including 

losses in transformation) 

Government and private house-

holds 

Private enterprise 

of which: 

1972 
TOE Per 
million cent 

55.0 

(11.0) 

44.0 

2.3 

16.4 

21.7 

3.6 

18.7 

36.3 

100 

(20) 

80 

4 

30 

39 

7 

34 

66 

1977 
TOE Per 
million cent 

63.3 

(12. 6) 

50.7 

1.6 

21.1 

23.4 

4.6 

15.7 

39.3 

100 

(20} 

80 

3 

33 

37 

7 

25 

62 

(continued) 
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Table 9·6 (cent inued) 

Netherlands: SUEEli and Final Use of Enerai in 1972 and 1977 

1972 1977 
TOE Per TOE Per 
million cent million cent 

- agriculture and fisheries 2.3 4 2.6 4 

- food processing 2.1 4 1.7 3 

- other industry excluding 

construction 19.1 30 

- construction 0.9 1 

- services 31.9 58 4.9 8 

- transport 5.8 9 

Source: Landbouw-Economisch Instituut (1972), Wetenschappelijke 

Raad voor bet Regeringsbeleid (1977) 

OECD and WRR statistics on national final consumption of energy by type of 

fuel are very close, with OECD putting consumption higher by 3 per cent -

52.4 TOE million compared with 50.7'TOE million. 

The WRR calculated that agriculture and fisheries took up 2.6 TOE million 

in 1977, equivalent to· 4.1 per cent of total energy supply and 5.1 per 

cent of energy in final consumption. The WRR breaks down the 2.6 TOE 

million used in agriculture and fisheries as follows: 

natural gas 

petroleum products 

electricity 

2,100~000 TOE 

400,000 TOE 

100,000 TOE 

OECD and WRR data lead to the conclusion that in 1977 some 9 per cent of 

total consumption of natural gas was taken up by agriculture and fisheries. 

Moreover, some 80 per cent of energy consumed in agriculture and fisheries 

was in the form of natural gas. 
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DIRECT ENERGY CONSUMPTION - MINISTRY OF AGRICUT.TtJRF. 

The Ministry of Agriculture evaluated energy consumption in agriculture 

in 1973, 1978 and 1979, and arrived at estimates which put consumption of 

energy far above the estimates arrived at by the OECD, LEI and WRR. 

The Ministry of Agriculture puts total energy consumption, excluding 

electricity, at 3,445,000 TOE in 1973, compared with 2,300,000 TOE esti

mated by the LEI for 1972. Total consumption is put at 3,470,000 TOE 

in 1978 by the Ministry of Agriculture compared with 2,600,000 TOE in 

1977 as estimated by the WRR. 

Table9!l. 

Netherlands: Energy Input in Agriculture 1973 and 1978 

(TOE 'OOO) 

Source of Enersl a 1973 1978 1979 

Natural gas 1,500 2,625 2,467 

Residual fuel oil 950 120 331 

Motor gasoline 20 40 42 

Gas/diesel oil and kerosene 915 625 404 

Liquid petroleum gas 60 60 55 

Total 3,445 3,470 3,299 

a excluding electricity 

Source: Ministerie van Landbouw en Visserij 

While consumption of energy declined by 4 per cent from 1973 to 

1979, the estimates prepared by the Ministry of Agriculture show that 

consumption of natural gas increased by 64 per cent in the six-year 

period. Natural gas has replaced residual fuel oil and gas/diesel oil. 
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There has been a marked increase in consumption of motor gasoline, but 

this fuel accounted for less than 2 per cent of total energy consumption 

in agriculture in 1979. 

Not only are the Ministry's estimates of total energy con~umption in 

agriculture out of line with estimates arrived at by the LEI and WRR, 

but the breakdown of the Ministry's totals by type of petroleum products 

is out of line with OECD statistics. Indeed, the reason for the high 

estimates put forward by the Ministry is the high figures for consumption 

of residual fuel oil and for gas/diesel oil. The Ministry's estimates of 

consumption of natural gas are broadly comparable with the estimate put 

forward by the WRR. A comparison between the figures put forward by the 

Ministry and by OECD is set out below: not only do the figures di~fer but 

the trends are not consistent. 

Table9•8 

Netherlands: ComEarison of Estimates of Consum:etion of Petroleum-Based 

Fuels in Agriculture, 1973 and 1978 

(TOE 'OOO) 
1973 1978 

Ministry Ministry 
OECD A~riculture OECD Agriculture 

Residual fuel oil 31 950 2 120 

Motor gasoline 21 20 40 

Gas/diesel oil and kerosene 259 915 308 625 

Liquid petroleum gas 41 60 86 60 

Total 352 1,945 396 845 

Source: OECD, Ministerie van Landbouw en Visserij 



350 

It is difficult to reconcile such wide differences. Even though respond• 

ents felt that OECD tended to understate the amount of energy taken up by 

agriculture, that alone could not explain the variances. 

Some respondents suggested that the Ministry had overstated consumption 

.of petroleum-based fuels, at a time when the possibility of rationing or 

controlling the allocation of petroleum-based fuels was being considered, 

so as to ensure that agriculture would receive an adequate allocation of 

petroleum-based fuels. 

The estimates put forward by the Ministry of Agriculture for energy con• 

sumption in agriculture in 1979 are in total in line with the estimate for 

1978, but there has been a reduction in consumption of gas/diesel oil {-35 

per cent) and a marked increase in consumption of light and heavy fuel oil 

{+176 per cent). 

The 1979 figures provided by the Ministry of Agriculture can be further 

broken down by type of fuel and by activity. 
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DIRECT ENERGY CONSUMPTION - COMPARISON OF SOURCES 

There is an evident lack of reliable statistical data on direct consump

tion of energy in agriculture by type of fuel, by type of farm and by 

geographical region. Three sources used in the previous report prepared 

by the EIU, of which two connected with the Landbouwhogeschool (Agricul-

tural Faculty) at Wageningen, are no longer available. 

mergers and reorganisations of institutes. 

This is due to 

The four sources of data analysed in detail in an earlier chapter of this 

report are the best sources available, despite shortcomings in coverage 

and comparative inconsistencies: 

OECD 

Landbouw-Economisch Instituut (LEI) 

Wetenschappelijke Raad voor het Regeringsbeleid (WRR) 

Ministry of Agriculture 

The information obtained from these four key sources is summarised and 

compared in the following table. The margin of error in estimates of 

energy consumption in agriculture is clearly wide, but some reassurance 

can be drawn from the closeness of estimates put forward by the OECD, 

LEI and WRR. The Ministry of Agriculture is out of line with the other 

sources, except for estimates of consumption of natural gas which has, 

however, been the main type of fuel in recent years. 

In recent years, natural gas has accounted for 80-90 per cent of direct 

energy consumed in agriculture - say 2.5 million TOE out of a total of 

3 million TOE. 

Respondents were vague as to whether the figures for direct consumption 

of energy in agriculture took into account consumption of energy for 

household purposes. The EIU takes the view that the sources quoted 

here were unable to make any clear distinction between professional and 

household use of energy. 
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It is evident that natural gas has increased in importance as a source of 

energy, both at the national level and in agricul~ure. On the basis of 

the WRR estimates, natural gas accounted for 81 per cent of energy consumed 

in agriculture in 1977, and the Ministry of Agriculture data show natural 

gas with a share of 76 per cent in 1978 and 75 per cent in 1979. 
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DIRECT ENERGY CONSUMPTION IN HORTICULTURE 

In the previous report prepared by the EIU, an analysis of energy input in 

1970 by type of farm and activity had been made available by the Instituut 

voor Landbouwtechniek en Rationalisatie at Wageningen. The Instituut voor 

Landbouwtechniek en Rationalisatie has since been merged with other research 

institutes but the table which appeared in the previous report is repr.o

duced below because it serves to highlight the importance of horticulture 

in the consumption of energy·in agriculture. 

Table 9.11 

Netherlands: Energi InEut in A~riculture, 1970 

(Teracalories) 
Arable Cattle and 
Eroduction stock breed in~ Horticulture 

Fuel for: 

i. Tractors 878 1,510 249 

ii. Field implements and 

machinery 457 

Lubricants 40 45 7 

Drying operations 80 

Heating (glasshouses 

etc) 24,500 

Electricity 79 312 827 

Horses a 486 638 66 

Total 2,020 2,505 25,649 

a imputed value 

Source: Instituut voor Landbouwtechniek en Rationalisatie, Wage

ningen 
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Horticulture accounts for some 80-90 per cent of direct energy consumed 

in agriculture, and the heating of glasshouses accounts for over 90 per 

cent of energy used ~n horticulture. Probably for this reason, more 

data is available on consumption of energy in horticulture. 

The Instituut voor Landbouwtechniek en Rationalisatie put consumption of 

energy in the heating of glasshouses at 2,450,000 TOE in 1970. The LEI 

puts the amount at 2,563,000 TOE in 1978, a 5 per cent increase in eight 

years. This comparison confirms the opinions of many respondents that 

consumption of energy in horticulture had not risen appreciably during 

the past five years, due to greater efficiency in the use of energy. 

Table 9.12 

Netherlands: Fuel Used in Heating and Driving Tractors in Glasshouses, 

1976-1978 

1976 1977 1978 1976 1977 1978 
TOE '000 TOE '000 TOE '000 

Natural gas 
(m3 million) 2,902 2,875 3,216 2,177 2,156 2,412 

Residual fuel oil 
(kg million) 150 213 106 141 200 100 

Paraffin 
(litres million) 57 38 46 45 30 36 

Light fuel oil 
(litres million) 14 21 17 12 18 15 

Diesel oil 
(litres million) 19.5 20.1 20.7 17.1 17.6 18.2 

Motor gasoline 
(litres million) 20.5 20.8 21.3 16.3 16.6 17 

Total 2,408.4 2,438.2 2,598.2 

Source: LEI and EIU calculations 



357 

Consumption of energy in heating glasshouses and in powering tractors 

and related mechanical equipment used in glasshouses rose from 2,408,400 

TOE in 1976 to 2,598,200 TOE in 1978, an increase of 8 per cent but it 

was reported that consumption was exceptionally high in 1978 due to the 

early onset of winter. It can be assumed that the diesel oil and motor 

gasoline identified in the above table were used to power tractors and 

related mechanical equipment. 

The figures for consumption of energy in agriculture put forward by the 

LEI are in line with figures put forward by the WRR for 1977 and the 

Ministry of Agriculture for 1978 and 1979, and again show that horti

culture takes up some 00-90 per cent of energy consumed in agriculture. 

t1oreover, horticulture accounts for some 90 per cent of natural gas 

consumed in agriculture, and natural gas accounts for some 90 per cent 

of energy input in agriculture. 

Since the 1960s, there has been a marked increase in the number of natural 

gas burning installations in horticulture. The Dutch Government has been 

prepared to cover the cost of installing natural gas equipment, as part of 

a general energy programme aimed at encouraging the use of a national 

fuel and reducing dependence on imported supplies of expensive petroleum 

products. 
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INDIRECT ENERGY CONSUMPTION 

As at the time of the earlier report prepared by the EIU in 1974, the consul

tants could find few sources of data on indirect usage of energy in agricul

ture. The leading agricultural economic research institute, the LEI, has 

not undertaken such work, nor have the oil companies. The Landbouwstatistiek 

Department of the Centraal Bureau voor de Statistiek confirmed that no 

systematic attempt had yet been made to evaluate indirect energy consumption 

in agriculture. 

Animal feedstuffs and fertilisers probably account for the greater part 

of indirect energy input in Dutch agriculture. In Belgium, these two 

items account for 80-90 per cent of total indirect energy input in agri

culture, depending on sources, and the position may be similar in the 

Netherlands. The relative importance of the two items in Belgium is: 

animal feedstuffs 

fertilisers 

60-70 per cent 

15-20 per cent 

Information on the energy content of animal feedstuffs is partial. The 

EIU was able to obtain from the CBS a breakdown of production costs of 

animal feedstuffs for the period 1971-1978, which shows that energy 

represents 1-2 per cent of the total cost of production. The data set 

out in the table below refer to plants employing a workforce of 50 

persons or more. In the eight-year period, the energy content of the 

cost of production has risen from 0.75 per cent in 1971 to 1.5 per cent 

in 1978. 
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The Benelux countries are reputed to use the highest concentration of 

fertiliser per hectare among Community countries, and the usage of 

nitrogenous fertiliser in the Netherlands is particularly high. While 

the application of phosphate and potash fertilisers has been reduced 

since 1970, increasing quantities of nitrogen are being used. 

Table 9·14 

Netherlands: Use of Fertilisers on Land under Cultivation, 1973-1979 

(kg per hectare) 

Nitrogen Phosphate Potash 
(N) <Pzos> (K20) 

1973/74 196 52 59 

1974/75 209 44 54 

1975/76 218 39 49 

1976/77 207 44 54 

1977/78 217 42 54 

1978/79 217 39 52 

Source: Ministerie van Landbouw en Visserij 

360 

An indication of the usage of nitrogenous fertiliser on pasture and 

arable land is provided in the following table. The distinction between 

large and small farms is made on the basis of the number of standard 

agricultural units per holding, and the criterion has been modified in 

the period covered by the Table, 1972-73 to 1977-78. In 1972-73, a 

large farm was defined as having 103 units or more, for 1974-75 and 

1975-76 the number of units was raised to 118 units or more, in 1976-77 

the threshold was 123 units and in 1977-78 the threshold was 128 units. 
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Table 9·15 
Netherlands: Nitro~enous Fertiliser Usase on Arable Land and Pasture 2 

1972-1978 

(kg per hectare) 

1972-73 1973-74 1974-75 1975-76 1976-77 1977-78 

Larse Farms 

Arable 

North clay area 123 128 133 138 139 139 

Veenkolonien and 
North sandy area 162 169 165 181 174 184 

Ysselmeer polders 
and similar 135 130 136 143 142 136 

South West clay area 142 141 143 141 149 150 

Pasture 

North clay pasture area 199 234 272 285 302 306 

North Veen pasture area 175 211 239 244 292 309 

West pasture area 152 162 170 180 203 221 

North sandy area 252 284 282 301 299 320 

East and Central sandy 
area 217 220 250 249 272 308 

South sandy area 256 259 261 277 266 330 

Small Farms 

Arable 

Clay areas 124 124 120 144 142 131 

Veenkolonien and North 
sandy area 160 -160 161 159 161 161 

Pasture 

Clay and Veen areas 177 177 175 177 207 179 
'' 

Sandy areas 217 217 218 237 218 239 

Source: LEI, Kunstmestverbruik op de LEI-bedrijven 



Some 445,000 tonnes of nitrogenous fertiliser were used in 1978-79, 

compared with 405,000 tonnes in 1970-71, an increase of close on 10 per 

cent in a decade. About 75 per cent of nitrogenous fertiliser used in 

the Netherlands is produced locally. Dutch producers of nitrogenous 
-- .. ,-

fertiliser are oriented towards foreign markets: of 1,518,000 tonnes 

produced in 1978-79, 1,235,000 tonnes were exported. Potash fertiliser 

used in the Netherlands is largely imported. 

Table 9.16 

Netherlands: ConsumEtion of Fertilisers, 1973-1979 

(tonnes 'OOO of fertiliser element) 

Nitrogen Phosphate Potash 
(N} (P2o5> (K20) 

1973/74 412 110 123 

1974/75 435 93 113 

1975/76 453 81 101 

1976/77 430 92 114 

1977/78 447 87 111 

1978/79 443 81 107 

Source: Ministerie van Landbouw en Visserij 

362 

The amount of energy represented by fertilisers used in agriculture has 

been calculated on the basis of data obtained from the Ministry of 

Agriculture and from the findings of a study undertaken by Energy·Research 

Limited (ERL). The importance of nitrogenous fertiliser as an indirect 

source of energy is evident. 
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Table 9·17 

Netherlands: Indirect Enersz ConsumEtion in the Form of Fert:i1isers 2 

1973-1979 

(TOE 'OOO) 

1973-74 1974-75 1975-76 1976-77 1977-78 1978-79 

Nitrogenous 659 696 725 688 715 709 

Phosphates 33 28 24 28 26 24 

.Potash 21 19 17 19 19 18 

_ Total 713 743 766 735 760 751 

Source: EIU calculations based on data obtained from the Ministerie 

van Landbouw en Visserij and ERL (Energy Use in EEC Agricul

ture and Food Processing) 

'· 

~: 'r 

363 
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CONSUMPTION OF NON-ENERGY PETROLEUM PRODUCTS 

There is little information on the use of non-energy petrole~based 

products in Dutch agriculture. In the previous report, the EIU quoted 

figures prepared by the Instituut voor Landbouwtechniek en Rationalisatie 

.on the use of lubricants in 1970: the figures are reproduced below for 

ease of reference. 

Table 9.18 

Netherlands: Usa~e of Lubricants in Agriculture, 1970 

(Teals) 

Arable farming 40 

Animal rearing 45 

Horticulture 7 

Total 92 

Source: Instituut voor Landbouwtechniek en Rationali

satie, Wageningen. 

The Ministry of Agriculture estimates that at present annual consumption 

of lubricants and grease in agriculture and fisheries is of the order of 

14,250 TOE (compared with 9,200 TO~ in 1970, according to the Instituut 

voor Landbouwtechniek en Rationalisatie, for agriculture alone) • 
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APPENDIX: 

ENERGY CONSUMPTION IN THE AGRO-FOOD INDUSTRY 

i' 

; , T~e Ministry of Agriculture has undertaken research into energy consump

tion in the agro-food industry, and published findings related to-1978. 

In that year, total direct energy consumption in the agro-food industry 

was put at 1,872,000 TOE, of which 73 per cent was accounted for by 

natural gas. By far the most important sector of the agro-food industry 

is the dairy sector which takes up 23 per cent of total energy input in 

* _v ~' 

; t· 
'; .·:~ ~ 

' • -~ 1,. 

'- ., ': 

. the agro-food industry. 

Although this information is not strictly relevant to an appraisal of the 

consumption of energy in agriculture, it was felt that it could be of 

interest to persons using this report. For this reason the information 

is provided as an appendix. It is stressed that none of the data rela

ting to food processing industries has been t!aken into .account when 

evaluating consumption of energy in agriculture. 

.·:- .:. 
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AGRICULTURE IN THE UNITED KINGDOM 

The nu~er of farms in the United Kingdom is declining. In-1980, the 

total number of holdings was about ?43,500, 5 per cent fewer than in 1975. 

The fall in numbers is most marked amongst the smaller full-time 

enterprises. Half the total number of holdings are capable of providing 

work for at least one full-time man (i.e~ ,t;hose of 250 standard-man-days 

(SMD) or more) and these account for over 90 per cent of total agricultural 

output. Large enterprises of 1,000 SMD, although accounting for only 

some' 12 per cent of the total number, produced about half of total output 

in 1980. In Northern Ireland and Wales, the output of smafl-scale far

mers is somewhat more important than in other parts of the United Kingdom. 

The average area (including rough grazings) of a full-time farm enterprise 

of 250 SMD or more has risen since 1975 from 111 hectares to 116 hectares. 

The size of individual enterprises continu~s to increase. There has been 

an increase over the last five years in the average area under cereals 

from 30 to 37 hectares, while the average dairy herd has grown over this 

period by nearly 28 per cent from 40 to 51 cows. The average size of a 

beef breeding herd has stabilised at 18 cows, but the average ewe flock 

has risen to 181 breeding sheep compared with 168 in 1975. The average 

size of a pig breeding herd has increased from 23 to 34 sows (+48 per cent), 

while fattening herds reached an average size of 229 in 1980 compared with 

161 in 1975. 

In Great Britain, 66 per cent of agricultural holdings were wholly or 

mainly owner-occupied in 1980 compared with 54 per cent in 1960/61. The 

proportion of the total area held by owner-occupiers increased from 52 per 

:. ; cent in 1960/61 to 58 per cent in 1980. In Northern Ireland virtually · 

all farmers are owner-occupiers. 

'' 
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Table 1 0.1 

United Kingdom: Number of Agricultural Holdings, 1975 and 1~80 

. _\ 

Size of llolding8 

(Hectares) 
1975 198oP 

0.1 - 19.9 

20 - 49.9 

so 99.9 

100 and over 

Total 

Size of Enterpriseb 
(SMD) c 

Under 250 

250 - 499 

500 - 999 

1,000 and over 

Total 

Number 
( 'OOO) 

108.2 

73.2 

41.7 

29.3 

252.3 

1975 
Number 
( '000) 

126.2 

56.4 

45.8 

28.3 

256.8 

% 

42.9 

29.0 

16.5 

11.6 

100.0 

% 

49.2 

22.0 

17.8 

11.0 

100.0 

~-:-----::::---

Number % 
('000) 

96.9 

68.0 

41.5 

30.0 

236.4 

Number 
( '000) 

121.7 

47.9 

44.1 

29.8 

243.5 

41.0 

28.8 

17.5 

12.7 

100.0 

% 

50.0 

19.7 

18.1 

12.2 

100.0 

a excluding holdings with no crops or grass; b including 

holdings with no crops or grass; 

p provisional 

c standard-man-days; 

Source: Ministry of Agriculture, Fisheries and Food (MAFF) 

Capital investment in agriculture stood at an average of £ 255 million 

during 1969-1971, in 1976 amounted to £ 663 million and in 1979 to £ 1,018 

million. A figure of £ 1,056 million is ~xpected for 1980. At 1975 

prices, capital investment increased by 3 per cent between 1976 and 1979, 

but fell by 10 per cent in 1980 compared with the previous year, owing to 

decreased spending on plant, machinery and vehicles . 

370 
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Table 10.~2 

United Kinsdom: Gross Fixed CaEital Formation in Agriculture, 1973;~-1~80 

(per cent of value) ·~ '. ... 

1973 1974 1975 1976 1977 1978 1979 1980 ----
Plant, machinery and 

vehicles 52.5 55.1 60.7 66.1 67.5 63.6 61.8 51.8 

... Buildings and works 47.5 44.9 39.3 33.9 32.5 36.4 38.2 48.2 

Source: MAFF 

Agriculture contributed 2.3 per cent of gross domestic product (GDP) in 

~-~ 1980, compared with 2.8 per cent in 1973. Agricultural workers Of all 

'.;_. kinds represented 2. 7 per cent of the total civilian workforce in 1980, 

as against 2.9 per cent in 1973 and an average of 3.3 per cent during 

.;. 1967-1969. In quantitative terms, the number of persons engaged in 

agriculture amounted to 651,000 in 1980, 7.5 per cent fewer than in 1973. 

': 

~ ·~ . ' 
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SOURCES OF DATA 

The official sources of statistical data on direct consumption of energy 

in agriculture, and the only ones to provide a historical series of 

statistics which can be used to trace trends, are the OECD statistics on 

the energy balance of member states, and the Digest of United Kingdom 

Energy Statistics. The latter is produced by the Department of Energy, 

which also prepares the energy balances presented by the OECD; the two 

sources provide comparable figures, if account is taken of rounding of 

figures. 

A further source of data is the Agricultural Development and_ Advisory 

Service (ADAS) which produced a report in 1976 entitled Energy Efficiency 

in Agriculture, revised in 1981. This source has the limitation of being 

a static study, but it does provide some information on indirect energy 

inputs. Other individuals who have written papers that are likewise 

static in their analyses, and who are quoted in this report, include 

Dr. D.J. White (MAFF), J.A. Tatchell (formerly ICI), D.A. Lewis (ICI) and 

G. Sheard (formerly Glasshouse Crops Research Institute). In addition, 

the Report of the Energy Working Party No 1 was published in 1974 by the 

Joint Consultative Organisation for Research and Development in Agriculture 

and Food. A complete list of references consulted appears in the Appen

dices. 

A problem presented by most of the published material on this subject, as 

far as this report is concerned, is that the material treats the efficiency 

of energy in sectors of agriculture, rather than detailing actual national 

consumption of energy in agriculture. Thus many 'energy budgets' are given 

for particular crops or items of livestock, but methods of producing a given 

item vary so much from one farm and one year to another that grossing up from 

individual energy budgets to arrive at national energy consumption is fre

quently misleading and invalid. Also, energy budgets or energy inputs are 



calculated in various ways. For example, some give the energy value of 

· fuel used in different field operations separately; others include this 

in their evaluation of each stage of cultivation and harvesting, making 

comparison of the constituents difficult. Again, some energy inputs 

are calculated on the basis of a tonne of output, others per hectare of 

land used. A selection of the most up-to-date energy budgets is given 

in the Appendices. 

A further difficulty exists in that authors frequently refer to one 

another's calculations in their own papers, and it is not always possible 

to identify the origin of certain data. 

This report presents first the figures of the OECD and the Digest of 

United Kingdom Energy Statistics on energy consumption. These statistics 

cover direct energy only. Following these are figures provided by 

Dr. White, which include indirect energy inputs and are expressed in 

terms of primary energy, that is they take account of the energy expended 

to make the electricity, fuel oil, etc. available to the farm. Insofar as 
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more detailed data allow, each input is discussed in turn in terms of its 

contribution to agriculture. Most of the information at this level is in 

terms of primary energy. Finally, energy inputs for different crops and 

items of livestock are presented in the Appendices. 



VOLUME OF DIRECT ENERGY CONSUMPTION 

Figures derived from the Digest of United Kingdom Energy Statistics give 

a slightly higher value for energy consumption in agriculture than 

those derived from OECD energy balances. The difference is mainly in 

the petroleum products sector, but in percentage terms is small. 
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Authors have based their works on the Digest figures, and so these have 

been taken as more representative of the true picture, and have been used 

to calculate the proportion of each fuel source taken up by agriculture. 

The statistics are expressed in terms of final energy consumption. 

Consumption of all fuel sources in agriculture declined in the 1972-1979 

period, with the exception of that of electricity. Electricity consump

tion was slightly higher in 1979 than in 1972, after falling to a low 

level in 1976. Total energy usage by agriculture dropped by 13 per cent 

between 1972 and 1979, compared with a 6.3 per cent rise in national energy 

consumption during the same period. 

The main energy source for agriculture is petroleum fuels, which accounted 

for nearly 80 per cent of direct energy consumption in the 1970s. Three

quarters of this is taken up by gas/diesel oil. Solid fuels account for 

less than 2 per cent at present (4.3 per cent in 1972) and electricity 

makes up the remainder with a share of about 20 per cent. 



·-

{' 

Table 10.3 

United Kin~dom: Gross Fixed CaEital Formation in Agriculture, 1973-1980 

(per cent of.value) \- "t > 

1973 1974 1975 1976 1977 1978 1979 1980 

Plant, machinery and 

vehicles 52.5 55.1 60.7 66.1 67.5 63.6 61.8 51.8 

Buildings and works 47.5 44.9 39.3 33.9 32.5 36.4 38.2 48.2 

Source: MAFF 

Agriculture contributed 2.3 per cent of gross domestic product (GDP) in 

1980, compared with 2.8 per cent in 1973. Agricultural workers of all 

kinds represented 2.7 per cent of the total civilian workforce in 1980, 

as against 2.9 per cent in 1973 and an average of 3.3 per cent during 

1967-1969. In quantitative terms, the number of persons engaged in 
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agriculture amounted to 651,000 in 1980, 7.5 per cent fewer than in 1973. 
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Table 10·4 

United Kin~dom: ConsumEtion of Energx; in Agriculture, 1972-1979 

(TOE 'OOO) 

1972 1973 1974 1975 1976 1977 1978 1979 

Solid fuel 91.8 84.9 65.2 45.7 39.0 32.6 19.7 32.6 

- Coal 66.4 53.1 39.8 26.6 19.9 19.9 13.3 19.9 

- Coke and breeze 25.4 31.8 25.4 19.1 19.1 12.7 6.4 12.7 

Petroleum 

products a 1,705.9 1,789.1 1,469.0 1,481.6 1,401.0 1,479.1 1,474.1 1,459.0 

- Burning oil 11.1 11.1 10.0 11.1 11.1 11.1 11.1 13.3 

- Vaporising 

oil 43.8 32.9 32.9 21.9 10.8 10.8 10.8 

- Gas/diesel 

oil 1,281.6 1,357.6 1,118.5 1,151.3 1,064.4 1,118.5 1,129.4 1,118.5 

- Fuel oil 358.1 378.5 306.9 306.9 306.9 337.6 327.3 327.3 

Electricity 330.2 342.3 338.8 313.9 311.3 340.6 345.7 353.5 

Total 2,127.9 2,216.3 1,873.0 1,841.2 1,751.3 1,852.3 1,839.5 1,845.1 

a sum of constituents may not add to total, owing to conversion and rounding; 
figures were converted to therms, then megajou1es and then to TOE 

Source: Department of Energy, Digest of United Kingdom Energy Statistics 
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AGRICULTURE'S SHARE OF NATIONAL ENERGY CONSUMPTION 

Not only has agriculture's consumption of energy fallen in absolute terms, 

but its share in total national consumptio,n has also declined, albeit 

marginally. In 1972, agriculture took up nearly 1.5 per cent of national 

consumption of all fuels; in 1979 the figure had fallen to 1.2 per cent. 

Total national consumption declined in 1974 and 1975 to reach 140.8 million 

TOE in 1975, but has risen annually since to amount to 155.5 million TOE, 

an increase of 10 per cent, and marginally higher than the previous peak 

in 1973. 

Agriculture's reliance on petroleum ·fuels is reflected in the fact that it 

is for this energy source that agriculture's share of national consumption 

is the highest, at 2.1 per cent in 1979. Within this sector, gas/diesel 

oil used in agriculture represents nearly 8 per cent of national consumption. 

Table 10.5 

United Kingdom: Share of A~riculture in National ConsumEtion of Ener.&I, 

1972-1979 

(per cent) 
1972 1973 1974 1975 1976 1977 1978 1979 

Solid fuel 0.30 0.27 0.23 0.19 0.16 0.14 0.09 0.14 

- Coal 0.34 0.27 0.22 0.17 0.14 0.13 0.10 0.14 

- Coke and breeze 0.28 0.33 0.30 0.26 0.24 0.18 0.10 0.18 

Petroleum products 2.37 2.41 2.17 2.32 2.13 2.21 2.19 2.14 

- Burning oil 0.34 0.31 0.32 0.38 0.38 0.38 0.38 0.44 

- Vaporising oil 100.0 100.0 100.0 ioo.o 100.0 100.0 100.0 100.0 

- Gas/diesel oil 8.79 8.80 8.03 8.41 7.77 7.81 7.94 7.73 

- Fuel oil 1.46 1.59 1,.48 1.66 1.66 1.84 1.86 1.85 

Electricity 1.87 1.81 1.84 1.72 1.68 1.80 1.79 1.75 

Total 1.46 1.45 1.28 1.31 1.21 1.26 1.24 1.19 

Source: EIU calculations, based on Digest of United Kingdom Energy Statis

tics data 
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DIRECT AND INDIRECT ENERGY CONSUMPTION 

EVALUATION BY DR. D.J. WHITE 

All other analyses of the use of energy in agriculture have converted the 

foregoing statistics expressed in terms of final energy consumption into 

primary energy equivalents, and have by and large included indirect energy 

usage as well. Dr. D.J. White, who has presented many papers on the 

subject of energy use and efficiency in agriculture, has provided a series 

of figures expressed in terms of primary energy input. 

According to Dr. White and his colleagues, the values for solid fuel, 

petroleum and fertilisers show the greatest reliability, and together account 

for about 50 per cent of primary energy used in agriculture. The values 

given for transport and services, chemicals and miscellaneous uses were 

derived by G. Leach for 1968 and have not been updated. The figures for 

machinery, buildings and feedstuffs are open to question on the grounds of 

methodology, and may well be revised by Dr. White and his colleagues at a 

later date. 

The data for feedstuffs exclude imported products and those made on the farm 

itself. It can be argued that an energy equivalent for imported feedstuffs 

should be included, since it would be necessary for the United Kingdom to 

grow these feedstuffs itself, were they not otherwise available. 

The figures for electricity exclude domestic usage in the farmhouse for 

household purposes, and are based on an estimate provided by the Central 

Electricity Council in 1973, attributing 59 per cent of all electricity used 

in agriculture to purely agricultural purposes. The proportion is now 

believed to be about 70 per cent, which means that Dr. White's figure for 

1978, at least, should be revised to 980,000 TOE of primary energy. 



The energy equivalent of fertilisers was computed using energy equivalents 

of nitrogen, potash and phosphates as calculated by ICI, and multiplying 

these by the annual consumption of fertilisers. 

The utilisation of machinery incurs an expenditure of the energy that was 

involved in the machine's manufacture and in the production of its 

constituent materials. Consequently, one can derive an energy equivalent 

for capital for a particular industry if both total energy consumed in the 

production of the capital products and the value of the capital products 

are known. Dr. White used this methodology to compute the values for 

machinery shown in Table 10.6. The figures for buildings and off-farm 

feedstuff processing are based on the methods used by G. Leach. 

379 
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Table 10.6 

United Kingdom: Consu~tion of Primarl Ener~l in Asriculture 2 1972-1978 

1972 1973 1974 1976 1978 
TOE TOE TOE TOE TOE 
'000 %a '000 %a '000 %a '000 %a 'OOO %a 
-- -- --- -- ------- ------

Direct Energx 2,889 36.4 2,918 33.9 2,586 32.7 2,371 30.9 2,516 31.5 
>-

Solid fuels 107 1.4 98 1.1 76 1.0 41 0.5 26 0.3 

- Petroleum 1,927 24.3 2,030 23.6 1,660 21.0 1,583 20.6 1,664 20.9 

- Electricity 855 10.8 790 9.2 850 10.8 747 9.7 826 10.4 

Indirect Energx: 5,051 63.6 5,700 66.1 5, ,311 6 7. 3 5, 2 98 69.1 5,466 68.5 

- Fertilisers 1,839 23.2 1,994 23.1 1,941 24.6 2,058 26.8 2,228 27.9 

- Machinery 855 10.8 1,242 l4.4 1,001 12.7 960 12.5 950 11.9 

- Feedstuffs 1,287 16.2 1,225 14.2 1,206 15.3 1,294 16.9 1,254 15.7 

- Chemicals 203 2.6 203 2.4 203 2.6 203 2.7 203 2.5 

- Buildings 375 4.7 544 6.3 468 5.9 291 3.8 339 4.2 

- Transport and 

services 389 4.9 389 4.5 389 4.9 389 5.1 389 4.8 

- Miscellaneous 103 1.3 103 1.2 103 1.3 103 1.3 103 1.3 

Total 7,940 100 8,618 100 7,897 100 7,669 100 7,982 100 

a based on unrounded data 

Source: Dr. D.J. White, MAFF 
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EVALUATION BY J.A. TATCHELL AND D.A. LEWIS 

A slightly different picture of direct and indirect primary energy inputs 

into agriculture is presented by J.A. Tatchell and D.A. Lewis. They 

exclude transport, services and miscellaneous, but include a value for 

labour, which is the energy used by agricultural workers in their homes 

and on personal transport. Thus the total is higher than that derived 

by Dr. White; any other differences are due to the fact that J.A. Tatchell 

and D.A. Lewis cited rounded figures, as the data are based on Dr. White's 

work. 

TablelO.J 

United Kingdom: Primary Energy Inputs into Agriculture, 1973 

(TOE 'OOO) Volume % 

Direct Energy 

- Solid fuel 

- Oil 

- Electricity 

Indirect Energy 

- Fertilisers 

- Agro-chemicals 

- Machinery 

- Buildings 

- Imported feedstuffs 

Total 

Indirect Labour 

Totala- Including Labour 

a based on non-rounded data 

2,913 

95 

2,030 

·. 788 

5,206 

2,006 

191 

1,242 

549 

1,218 

.8, 119 

1,600 

9,721 

Source: J.A. Tatche11 and D.A. Lewis, Imperial Chemical 

Industries (ICI) 

15.9 

] . 2 

25.0 

9.7 

64.1 

24.7 

2.3 

15.3 

6.8 

15.0 

100.0 



J.A. Tatchell and D.A. Lewis went on to derive detailed energy input 

figures for typical United Kingdom farm types for 1974/75. These are 
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divided into fixed and variable inputs. Fixed energy inputs are common 

to the whole farming system and can be allocated to each enterprise on 

the basis of the land area used. Dairy farms are smaller than either 

general cropping or upland meat farms and are intensively stocked. They 

require high energy inputs from labour for handling, and from electricity 

for milking and refrigeration. On general cropping farms, the major 

requirements are for machinery and fuel oil. Upland meat farms are 

relatively large, are farmed less intensively and require generally lower 

energy inputs. 

Table 10.8 

United Kin~dom a Fixed Energ~ lnEuts hi Farm TIEe, 1974/75 : 

(TOE per ha 'OOO) 

General CroEEin~ Dairy UEland Meat 

Machinery b 160.0 119.4 47.8 

Fuel oil 164.8 112.3 50.2 

Electricity 54.9 117.0 14.3 

Labour 74.0 114.6 62.1 

Capitalc 31.1 93.2 50.2 

Miscellaneous 14.3 11.9 23.9 

Total 499.1 568.4 248.5 

a England and Wales only; b purchase and repairs; 

c including repairs 

Source: J.A. Tatchell and D .. A. Lewis 

In addition to fixed energy inputs, ~ach farm requires variable energy 

inputs related to its.particular activity. These consist of seed, 

fertiliser, chemicals, etc. for general cropping farms. Grazing livestock 
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enterprises need seed, fertiliser and chemicals for growing forage, and 

concentrates, health products and minerals for the animals. The figures 

'in Tables 10.9, 10.10, 10.11 below are avera~~s to take account of different 

systems. 

Table 10.9 

United Kingdorna: Energy Inputs to Cereal Growing on General Cropping 

Farms, 1914/75 

(TOE per ha 'OOO) 

Spring Barle~ Winter Barle~ Winter Wheat 

Fixed inputs 499.1 499.1 499.1 

Variable inputs 188.7 217.3 243.6 

- Fertiliser 157.6 200.6 217.3 

- Other 31.1 16.7 26.3 

Total inputs 687.8 716.4 742.7 

Yield ( t/ha) 3.86 3.66 4.61 

Energy/tonnes '000 
(TOE) 179.1 195.8 160.0 

a England and Wales only 

Source: J.A. Tatchell and D.A. Lewis 



Table 10.10 

United Kingdoma: Energy Inputs to Cash Crops on General Cropping Farms, 

·. 1974/75 

(TOE per ha 'OOO) 

Fixed inputs 

Variable inputs 

- Fertiliser 

- Seed 

- Chemicals 

- Miscellaneous 

Total inputs 

Yield (t/ha) 

Energy/tonnes 'OOO 
(TOE) 

a England and Wales only 

Sugar from 
Sugar Beet 

499.1 

225.0 

183.9 

0.5 

19.1 

21.5 

724.2 

4.5 

160.0 

Source: J.A. Tatchell and D.A. Lewis 

Potatoes 

499.1 

585.2 

241.2 

71.7 

69.3 

203.0 

1,084.4 

23.7 

45.9 



Table 10.11 
. . a 

Un1ted K1ngdom : Energy InEuts in Milk and Meat Production, 1974/75 

(TOE per head 'OOO) 

Dairy UEland Meat 
Dairy cows Fattening beef Store beef ssore, lambs 

Fixed inputs 279.4 95.5 57.3 23.9 

Variable inputs 554.2 145.8 124.2 21.5 

- Forage 269.9 93.2 40.6 16.7 

- Concentrates 262.7 47.8 43.0 2.4 

Other 64.5 4.8 40.6 2.4 

- Less calf -43.0 

Total inputs 833.6 241.3 181.5 45.4 

Head/ha 2.04 5.96 4.3 10.5 

Output kg/head 4,820 190.5 149.9 36.3 

Energy/tonnes '000 
(TOE) 172.0 1,265.9 1,194.2 1,242.0 

a England and Wales only 

Source: J.A. Tatchell and D.A. Lewis 

The figures in the above tables are based on data recorded in "ICI Recorded 

Farms" which is published annually by ICI's Farming Service. 
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DIRECT ENERGY CONSUMPTION 

AGRICULTURAL DEMAND FOR SOLID FUEL 

The direct use of solid fuel in agriculture is small, amounting to 32,600 

TOE in 1979 (50,000 tonnes), and accounting for about 0.1 per cent of 

national consumption of solid fuels. Thirty years ago coal was the 

dominant fuel for heating glasshouses. Now coal has largely been super

seded by fuel oil, but an estimated 7 per cent of glasshouses are still 

heated by coal. This, plus domestic consumption, accounts for the 

majority of coal used directly in agriculture. In 1976, 86 hectares, or 

just under 6 per cent of the total heated glasshouse area in England and 

Wales was fuelled by coal. 

In 1975, there were about 2,700 hectares of glasshouses in the British 

Isles, of which 2,000 hectares were in England and Wales, 494 hectares 

in the Channel Isles and 107 hectares in Scotland. The proportions that 

were heated were 72 per cent in England and Wales, 89 per cent in the 

Channel Isles and 91 per cent in Scotland. Further details on glasshouses 

and crops are given in the chapter on petroleum fuels. 
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AGRICULTURAL DEMAND FOR ELECTRICITY 

The only detailed breakdown of direct electrical energy usage. on the 

farm appears in the Report of the Energy Working Party which refers to 

the period 1973/74. There appear to be. no updated figures, except 

that domestic consumption is now estimated to account for 30 per cent 

of the total instead of 41 per cent. According to a spokesman from 

the Farm Electrics Centre, the proportions of electricity consumption 

as ascribed to agricultural purposes in the following table are still 

much the same. 

Table 10.12 

United Kingdom: Use of Electricity in Agriculture by Sector, 1973/74a 

All crops 

of which: 

- Grass drying 

- Hay drying 

- Grain drying 

- Potato storage 

- Vegetable storage 

All livestock 

of which: 

- Milk products 

Feed preparation 

- Environment control 

- Farm waste handling 

Horticulture 

Domestic uses 

Miscellaneous 

Total 

a estimated figures 
b tera kilo joules 

Electrical 
Energy 
(TKJ)b 

1.47 

0.10. 

0.26 

1.02 

0.05 

0.04 

5.75 

3.99 

0.53 

1.21 

0.02 

0.60 

5.66 

0.32 

13.80 

Prima£¥ Energy Equivalent 
~ (TOE 'OOO) !__ 

5.81 

0.40 

1.05 

4.00 

0.20 

0.16 

22.60 

138.8 

9.5 

25.1 

95.5 

4.8 

3.8 

539.8 

10.7 

o. 7 

1.9 

7.3 

0.4 

0.3 

41.5 

15.70 375.0 28.9 

2.08 49.7 3.8 

4.75 113.4 8.7 

0~07 1.7 0.1 

2.38! 56.8 4.4 

22.35 533.8 41.1 

1.26 30.1 2.3 

54.40 1,299.3 100.0 

Source: Electricity Council unnublished data 
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Data published annually by the Electricity Council show that usage of 

electricity on farms declined in most regions between 1978/79 and 1979/80. 

The region of highest consumption is the East, followed by the South West, 

then the East Midlands with the South close behind. In terms of numbers 

of consumers, Northern Ireland is the most important region with about 

34,000 farms supplied with electricity, followed by the South West (32,000}, 

the East (26,000}, the Midlands (24,000) and the South and the East 

Midlands (each with 22,000 farms). 

It will be noted that the total in Tablel0.13 of some 350,500 TOE in 1979/80 

, ties up fairly well with the figure in Tablel0·4 for total final electrical 

energy consumption in agriculture in 1979 (353,500 TOE). Consumption 

declined slightly in most regions in 1979/80 compared with 1978/79. 

The data provided in Tables10.4, 10,12 and 10,13 cannot be compared directly, as 

in Tables 10.4. and 10.13 electricity is expressed in final consumption,whereas 

in Table 10.12 electricity is expressed in primary consumption and the total 

includes domestic use. The total of 1,299,300 TOE in primary consumption 

would correspond to approximately 500,000 TOE in final consumption. Primary 

consumption takes account of the energy used in the fossil on nuclear fuel 

used to obtain the electricity in the first instance, while final consumption 

only accounts for the energy in the electricity itself. 



Table 10.13 

United Kingdom: Sales of Electricitya to Farms by Region~ 1978-1980 

(TOE) . 

London 

South East 

South 

South West 

East 

East Midlands 

Midlands 

South Wales 

Merseyside and North Wales 

Yorkshire 

North East 

North West 

Total England and Wales 

Northern Ireland 

North of Scotland 

South of Scotland 

Total United Kingdom 

1978/79 

86 

15,136 

31,820 

33,970 

43,344 

33,110 

27,950 

14,792 

20,124 

27,176 

17,200 

24,940 

289,648 

25,714 

21,328 

25,714 

362,404 

1979/80 

86 

15,222 

30,272 

33,884 

41,624 

30,788 

26,144 

15,222 

19,436 

25,284 

16,856 

24,080 

278,898 

25,370 

20,726 

25,542 

350,536 

% 1979/80c 

1.3 

1.8 

3.8 

2.1 

2.0 

1.5 

1.7 

1.5 

1.4 

1.4 

1.5 

1.6 

5.8 

3.0 

1.6 

1.7 

a final consumption; b Electricity Generating Board Areas; 

c of total consumption in each area 

Source: Electricity Council 
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Apart from the split of electrical energy consumption into agricultural 

and domestic purposes, there is little up-to-date information available 

on the different end uses within the agricultural sector. 

G.A. Carpenter of the National Institute of Agricultural Engineering 

(NIAE) provided calculations of the electrical energy used by fans to 

provide a controlled environment for livestock in the United Kingdom. 

Chickens, turkeys and pigs were included, and total energy consumed, 

based on 1974/75 output figures for these categories of livestock, 

amounted to 35,342 TOE, or some 10 per cent of final electrical energy 

consumed in agriculture (including domestic usage) in 1975. 

of the calculation appear in the Appendices. 

Full details 

Dairy farms are one of the largest sectoral consumers of electricity in 

agriculture, indeed electricity is the most common direct energy input 

in the farm dairy. A detailed study of electricity consumption in 13 

farm dairies with herringbone milking parlours in Devon is currently 

being undertaken by Seale-Hayne College in cooperation with ADAS, the 

Electricity Council and the Energy Technology Support Unit (ETSU). This 

study will establish patterns, peaks, periodicity and totals of energy 

consumption. Although these data are not yet available, an assessment 

of the annual average electricity consumption per cow for the various 

farm dairy processes, in terms of primary energy, is as follows: 

KW 

Milk plant cleaning 160 

Milk cooling 110 

Vacuum pump operation 55 

Lighting 35 

Udder washing 25 

Space heating 7 

Miscellaneous 8 

Total 400 
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Other uses of electricity as direct energy in agriculture are for grain 

drying, where the input has bee~ estimated by Dr. White at 2,436 MJ/ha 

or 58.2 TOE/ha 'OOO annually for winter wheat. It has been shown that 

the all electric in-store type of drier may use twice as much primary 

energy to dry a given quantity of grain as do the electrically fanned 

oil-fired driers of the con~inuous or in-store types. There can be 

expected to be some change to the latter system. 
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AGRICULTURAL DEMAND FOR PETROLEUM FUELS 

The largest use of energy in agriculture is in the form of petroleum fuels. 

The Report of the Energy Working Party, Report No 1, published by the Joint 

Consultative Organisation for Research and Development in Agriculture and 

Food, December 1974, gives a breakdown of the use of petroleum fuels in 

agriculture. The figures were provided by W.G. Chapman (MAFF) who has 

since moved to New Zealand. It appears that no more recent calculations 

are available. As the figures include lorries, vans, cars and other 

vehicles, which are excluded from total figures of direct petroleum consump

tion in agriculture as provided by the Digest of United Kingdom Energy 

Statistics, calculations applying the percentages in Table 10.14 below to 

consumption figures for petroleum in agriculture in other years would not 

be valid. 

Nevertheless it is probably still true that the most important areas of usage 

are tractors and self-powered machines, accounting for 50 per cent, and 

glasshouse heating, accounting for 25 per cent of total consumption. It 

is not known how vehicles, lorries, vans and cars are divided between on and 

off-farm uses, nor to what extent domestic use may be involved. 

Table 10.14 

United Kingdom: Use of Petroleum Fuels in Agriculture, 1972/73 

(TOE '000 primary energy) 

Tractors and self-powered 
machines 

Vehicles, lorries, vans, cars 

Glasshouse heating 

Heating, drying, lighting 

Total 

Consumption 

1,005.6 

327.2 

520.7 

217.4 

2,070.8 

Source: Energy Working Party - Report No 1 

% 

48.5 

15.8 

25.2 

10.5 

100.0 
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Similarly, the Report of the Energy Working Party gave values, from the 

same source, for the breakdown of petroleum consumption of tractors and 

self-powered machines by type of product. Livestock includes operations 

associated with grassland management, the transport of animal feedstuffs 

and removal of animal wastes. Grassland operations, cereals and roots 

account for a large share of petroleum consumption by tractors ana much 
.. ': 

of this is thought to be expended in field operations and general farm 

transport. 

Table 10.15 

United Kingdom: Petroleum Consu~tion by Tractors and Self-Powered 

Machines, by Type of Product, 1974 

(TOE '000 primary energy) 
Consumption Share (%) 

Cereals 253.2 25.2 

Roots 133.8 13.3 

Livestock 575.6 57.2 

Horticulture 28.7 2.9 

Miscellaneous 14.3 1.4 

Total 1,005.6 100.0 

Source: Energy Working Party - Report No 1 

An exercise carried out at the Aberdeen School of Agriculture involved 

calculating diesel fuel requirements per hectare of crops for a typical 

Aberdeenshire farm of 122 hectares of the low-ground, mixed cropping and 

stocking type. 



Table 10.16 

United Kingdom: Diesel Fuel Requirements of Different Crops on an 

Aberdeenshire Farm, 1979 

Litres/ha TOE/'1 000 ha 

Potatoes 211 184.1 

Barley 64 55.9 

Swedes 203 177.2 

Grazing 6 5.3 

Hay 36 31.4 

Silage 37 32.3 

Source: School of Agriculture, Aberdeen University 

In 1979, J.B. Finney presented a paper on fuel use on a typical East 
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Anglian, largely arable farm. Annual usage of diesel oil on such farms 

was estimated at 80-160 litres/hectare. The breakdown for an all winter 

wheat farm was given as in Table 10.17 below. 

Table 10.17 

United Kingdom: Annual Diesel Fuel Use on a Typical East Anglian Arable 

Farm 1979 
(TOE/ '000 ha) 

Tractor fuel for crop 
es tab 1 ishment 

Tractor fuel for grain carting, 
spraying, fertiliser spreading 
and hedging 

Combine harvester fuel 

Grain drying - fuel for 
continuous drier 

Total 

Source: J.B. Finney, ADAS 

Conventional 
Cultivation 

42,2 

108,0 

Direct 
Drilling 

13,5 
46,4 

70,9 



395 

J.B. Finney points out that there are large variations from year to year 

and from farm to farm, according to the weather, soil conditions, etc. 

However, annual variations in direct drilling fuel requirements are small. 

The above table is based on averages of figures taken over several 

successive years. 

Table 10.18 is calculated from Department of Energy statistics and shows 

the use of gas/diesel and fuel oils according to whether they are used to 

fuel power units (such as tractors) or driers and heaters. Consumption 

of gas/diesel oil fell by 12 per cent between 1972 and 1979, mainly as a 

result of decreased usage for power units. Consumption of fuel oil for 

power units was the same in 1972 as in 1979, ·reaching a low point of 34,800 

TOE in 1976. In 1979, power units were 95 per cent fuelled by gas/diesel 

oil; for driers and heaters the split is approximately 50 per cent each 

way, fluctuating slightly from year to year. 

Table 10.18 

United Kin~dom: ConsumEtion of Gas/Diesel Oil and Fuel Oil, b~ End-Use, 

1972-1979 

(TOE 'OOO)a 
1972 1973 1974- 1975 1976 1977 1978 1979 

Gas/diesel oilb 1264.2 1331.5 1114.2 1149.0 1068.6 1119.6 1130.4 1116.5 

- Power units 955.8 967.6 824.2 844.9 823.2 866.6 842.6 804.8 

- Driers and 

heaters 308.4 363.9 290.0 304.1 245.4 253.0 287.8 311.7 

Fuel oil 356.0 377.6 318.1 306.9 306.9 337.5 323.2 323.2 

- Power units 44.0 45.0 41.9 35.8 34.8 38.9 43.0 44.0 

- Driers and 

heaters 312.0 332.6 276.2 271.1 272.1 298.6 280.2 279.2 

Total 1620.2 1709.1 1432.3 1455.9 1375.5 1457.1 1453.6 1439.7 

a figures calculated by converting to therms, then to megajoul~s and 
then to TOE; b excluding derv fuel (for diesel engined road vehicles) 

Source: Digest of United Kingdom Energy Statistics 
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In broad terms, the heating of glasshouses accounts for a quarter of 

·direct petroleum fuel input into agriculture, and this fuel represents 

up to 40 per cent of the costs of producing fruit, vegetables and flowers 

in glasshouses. 

As shown in Table 10.19, the total glasshouse area in England and Wales 

was 2,132 hectares in 1980, 14 per cent higher than in 1972. The pro-

portion that is heated declined, however, from 74 per cent in 1972 to 

70 per cent in 1980. The most important regions for glasshouse crops 

are the East, South East and Yorkshire and Lancashire. At the end of 

1980, of the 1,352 hectares that were actually used for horticultural 

crops, 42 per cent was taken up by lettuces, 10 per cent by tomato and 

cucumber seedlings, 5 per cent by other vegetables and herbs, 2 per cent 

by carnations, 16 per cent by chrysanthemums, 4 per cent by roses, 

freesias and bulbs, 10 per cent by other pot plants and the remainder by 

strawberries and other plants, seedlings, etc. 
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The figures quoted above for the utilisation of the area under glass are 

distorted by the fact that they are taken from a census conducted in 

December. In broad terms, tomatoes are the most important crop, 

occupying about half of the total area •.. Tomatoes and vegetables account 

for 73 per cent of the glasshouse area in England and Wales. 

themum is the most important ornamental crop. 

Chrysan-

During the 1970s, the production of tomatoes increased but consumption of 

fuel oil for heating actually decreased by over a fifth. Growers have 

been more or less forced by high fuel costs to make their heating systems 

more effective and efficient. Although it might now be cheaper to heat 

by coal, oil is cleaner, and the cost of changing to coal-fired equipment 

is not attractive. Alternative heating systems are being tested, the 

most notable of which is the £ 3 million Exel tomato complex at Drax 

power station, officially commissioned in June 1981. This uses reject 

heat from the power station and is the second such installation in the 

United Kingdom (on a commercial level), the other being at a whisky 

distillery near Aberdeen. 

Table 10.20 

United Kinsdom: Oil Consumetion in Glasshouses, 1970-1977 

(TOE 'OOO) 
1970 1971 1972 1973 1974 1975 1976 1977 

Light oil 97 122 147 163 128 90 85 83 

Fuel oil 372 336 347 346 342 283 264 280 

Total 469 458 494 509 470 373 349 363 

Source: G.F. Sheard (formerly of the Glasshouse Crops Research 

Institute) 



Table 10.21 

United Kingdom: Tomato Output, 1970-1979 

Cropped area 
(ha '000) 

Output 

1.02 1.04 1.01 1.02 0.99 0.95 0.95 0.94 0.98 0.96 

(tonnes 'OOO) 108 109 110 117 121 122 128 123 133 134 

Source: Annual Review of Agriculture, MAFF 

The energy input per tonne of early tomatoes produced is estimated to 

have fallen from 2.35 TOE in 1947 to 1.55 TOE in 1977. However, the 

energy input varies greatly from one area to another, even within the 

United Kingdom. According to G.F. Sheard, former director of the 

Glasshouse Crops Research Institute, a long season, early tomato crop 

on the South coast should use about 562,000 litres of fuel per hectare 

annually, compared with 674,000 litres per hectare in the Clyde Valley 

area of Scotland. 

The most detailed figures on oil consumptio~ in glasshouses by type of 

crop were obtained from the Glasshouse Crops Research Institute, and 

were originally supplied by the Horticultural Crop Consultants of ADAS 

in liaison with growers and the MAFF Experimental Horticulture stations. 

As a mixture of oils may be involved, the figures have been left in the 

original units as supplied. 
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Table 10.22 

United Kingdom: Oil Consumption of Heated Glasshouse Crops in Selected 

Regions, 1979 

(litres '000/0.1 ha) 

Crop Harvest Region Energy Use 
a 

Early tomatoes Oct-Nov South East 48 

idem idem idem 40 

idem idem idem 42 

idem idem idem 22 

idem Oct Yorks /Lanes 45 

idem idem idem 25 

idem idem idem 20.5 

Cucumbers end Sept South East 27 

idem Sept Humberside 45 

idem idem idem 35 

idem idem idem 26 

idem end Oct idem 5.6 

idem idem East 57 

idem mid Oct idem 51.5 

idem early Oct idem 54.5 

Lettuces Dec South East 1.8 

idem Jan idem 3.6 

idem Feb idem 6.3 

idem Mar idem 6.3 

idem Dec Yorks/Lancs 2.5 

idem Jan idem 5.0 

idem Feb idem 7.5 

idem Mar idem 6.0 

Early peppers Oct South East 42 

Chrysanthemums 
(spray) South East 42 

idem (pot) idem 45 

Carnations i dern 14-18 

a different values for the same crop, harvest time and region result 
from varying sowing and planting <~.imes 

Source: Glasshouse Crops Research Institute 



SULPHUR CONTENT OF PETROLEUM FUELS 

The maximum sulphur content of the various petroleum fuels for oil 

engines and burners are set out in BS 2869: 1970, which has been 

amended several times in respect of the sulphur content of the different 

classes of fuel. The present values are set out in Table 10.23 below, 

and the British Standard is now in harmony with European Community 

directives on the subject. 

Table 10.23 

United Kingdom: Sulphur Content Requirements for Petroleum Fuels 
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Class of Fuel Type/Purpose 
Maximum Sulphur 
Content (% by mass) 

Al 

A2 

Bla 

B2 

Cl 

C2 

D 

E 

F 

G 

H 

Engine fuels 

Automotive diesel-distillate 

General purpose diesel-distillate 

Marine-disti~late 

Marine only 

Burner fuels 

Kerosene type, for free-standing 
flueless domestic burners 

Kerosene type, for vaporising and 
atornising burners (flued domestic) 

Large atomising burners, domestic 
and industrial, distillate. 

Residual or blended fuels for ato
mising burners, normally requiring 
preheating before combustion, requi
ring storage and handling plant with 
heating facilities. Class H are 
for special purposes. 

a for use in shipping and power stations only 

Source: British Standard 2869: 1.970 and amendments 

0.3 

0.5 

1.5 

1.8 

0.04 

0.2 

0.5 

3.5 

4.0 

4.5 

5.0 
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INDIRECT ENERGY CONSUMPTION 

FERTILISERS 

Fertilisers accounted for 28 per cent of the primary energy used in agricul-

ture in 1978, with nitrogen accounting for over 90 per cent of the total. 

This is because the manufacture of most nitrogen fertiliser uses large 

amounts of natural gas, whereas the materials for phosphates and potash

based fertilisers are usuall~ mined as natural products. The energy 

consumed in fertiliser manufacture rose from 1.8 million TOE in 1972 to 

2.2 million TOE in 1978, an increase of some 22 per cent. 

The consumption of all fertilisers in agriculture increased by 17 per 

cent between 1972/73 and 1979/80, with a sharp drop in 1974/75, doubtless 

caused by price rises. Consumption of nitrogen fertilisers went up by 

34 per cent during the same period. 
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Table 10.24 

United Kin~dom: Consumption of Inorgnnic Fertilisers a ' 1972/73 - 1979/80 

(tonnes '000 o( plant food) 

1972/3 1973/4 1974/5 1975/6 1976/7 1977/8 1978/9 1979/80 

Nitrogen 

England and 
Wales 759.2 783.9 787.5 850.8 879.0 924.0 941.0 1,031.0 

Scotland 132.2 139.3 138.6 143.6 145.6 156.0 160.0 156.0 

Northern Ireland 55.5 57.1 53.8 64.6 68.0 75.0 85.0 81.0 

United Kingdom 946.8 980.3 979.9 1059.0 1092.6 1155.0 1186.0 1,268.0 

Phos:ehate 

England and 
Wales 372.7 356.6 306.2 315.4 315.8 316.0 321.0 342.0 

Scotland 84.7 71.7 69.2 69.4 69.0 72.0 73.0 74.5 

Northern Ireland 24.7 20.7 18.0 19.0 21.2 22.0 22.0 23.5 

United Kingdom 482.1 449.0 393.4 403.8 406.0 410.0 416.0 440.0 

Potash 

England and 
Wales 332.8 346.6 301.6 322.0 330.1 328.0 330.0 358.0 

Scotland 63.2 55.1 58.8 59.4 59.4 63.8 65.0 64.5 

Northern Ireland 20.5 18.9 16.4 16.9 19.8 20.2 21.0 21.5 

United Kingdom 416.5 420.6 376.8 398.3 409.3 412.0 416.0 444.0 

a straights and compounds 

Source: Fertiliser Manufacturers' Association (FMA) 

Nitrogen is normally applied as a 'straight' N fertiliser, usually as 

ammonium nitrate (34.5 per cent N), but also as ammonium sulphate (21 per 

cent N), urea (46.6 per cent N) or liquid ammonia (82.4 per cent N). 

Nitrogen is also mixed with phosphates and potash into NPK compounds. 

Nearly all phosphate is applied to the soil in processed form as super-

phosphate or in compound NPK formulations. The main ingredient is 

phosphoric acid (H
3

Po4) which is made by reacting phosphate ore concentra

tes with sulphuric acid. Potash is normally derived from potassium salts 

that are mined. 



-

·404 

The energy equivalents of fertilisers have been calculated by G. Leach and 

ICI independently for products at the factory gate; G. Leach has added on 

transport costs to give an energy equivalent of fertilisers as delivered 

to the farm gate. According to ICI, these figures, although calculated 

in the early 1970s, are still more or less valid today as there has been 

virtually no change in the manufacturing processes. G. Leach's figures 

are slightly higher than ICI's because he uses higher conversion rates for 

fuels and power. ADAS is not satisfied, however, with the generally 

accepted energy inputs for fertilisers and is in the process of revising 

the figures. 
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Most authors, including Dr. D.J. White, have used average energy content 

factors for converting quantities of fertiliser into their energy content 

in terms of tonnes oil equivalent. 

Tablel0.26 

United Kin~dom: Energy ConsumEtion in Fertiliser Usage, 1972/73 - 1979/80 

(TOE 'OOO) 
1972/73 1973/74 1974/75 1975/76 1976/77 1977/78 1978/79 1979/80 

Nitrogen 1,742 1,804 1,803 1,949 2,010 2,125 2,182 2,333 

Phosphate 164 153 134 137 138 139 141 150 

Potash 83 84 75 80 82 82 83 89 

Total 1,989 2,041 2,012 2,166 2,230 2,346 2,406 2,572 

Note: energy equivalents used are nitrogen 1.84 TOE/tonne, phosphate 0.34 

TOE/tonne, potash 0.20 TOE/tonne 

Source: EIU calculations, based on FMA Statistics and Dr. White's conver

sion factors 

These figures are slightly higher than those in Table 10.6 for fertiliser, 

but not significantly so. 

The Survey of Fertiliser Practice is published annually by Rothampsted 

Experimental Station and permits a breakdown of fertiliser energy use by 

type of crop, type of farm and geographical region. The scope of the 

survey is limited to England and Wales. Full calculations have not been 

carried out for all the above variables, owing to the amount of time 

required. 
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Table 10.27 

United Kingdoma: Energy Input of Fertilisers into Crops by Type of Crop, 

1976-1980 

(TOE 'OOO) 
1976 1978 1980 

Spring wheat 5.0 7.2 9.3 

Winter wheat 231.3 250.3 382.9 

Spring barley 244.1 214.8 187.9 

Winter barley 54.4 73.0 180.4 

Spring oats 8.8 4.8 6.5 

Winter oats 16.0 12.4 11.4 

Other cereals 11.4 4.8 

Early potatoes 12.0 11.7 7.9 

Main crop potatoes 60.0 53.2 45.5 

Sugar beet 43.3 58.8 65.1 

Mangolds 1.5 0.7 

Swedes 

~ 
3.2 2.0 

Turnips 8.8 2.9 2.5 

Kale and cow cabbage 12.5 9.0 8.1 

Rape (stockfeed) 9.8 3.3 2.2 

Beans ( s tockfeed) 0.8 0.8 0.9 

Other stockfeed 7.3 4.3 4.4 

Peas b 1.8 2.3 2.4 

Runner and French beans 2.6 0.9 0.7 

Broad beans 0.8 2.8 

Brussels sprouts 9.9 6.3 3.4 

Cabbages 6.9 4.0 2.1 

Cauliflowers 3.8 3.6 3.7 

Carrots 1.4 

Onions 2.6 2.7 1.5 

Small fruit 2.0 1.8 1.8 

Top fruit 6.7 4.0 6.9 

Oil seed rape 12.3 27.3 48.3 

(continued) 
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Table 10.27 (continued) 

United Kingdoma: Energy Input of Fertilisers into Crops by Type of Crop, 

1976-1980 

(TOE '000) 

One year leys 

2-7 year leys 

Permanent grass 

a England and Wales; b 

1976 

12.1 

515.5 

409.9 

for human consumption 

1978 

3.5 

484.6 

405.2 

1980 

2.4 

518.5 

498.0 

Source: EIU calculations, based on survey of Fertiliser Practice and 

conversion factors from Dr. D.J. White 
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Tablel0.28 

United Kinadoma: Fertiliser Use on Major Tillage Cro2s bl Farm TlEe, 1979 

and 1980 

1979 1980 
Area Fertiliser (kg/ha) Area Fertiliser (kg/ha) 
(ha 'OOO) N P20S K20 (ha '000) N P20S K20 - -

Arable 

Winter wheat 621 134 40 31 698 142 41 34 

Spring barley 385 90 36 38 355 89 35 39 

Winter barley 187 110 44 37 297 131 43 42 

Potatoes 53 206 203 261 57 179 186 255 

Sugar beet 138 152 73 167 177 143 70 153 

Total b 1,702 116 49 57 1,966 124 47 57 

Arable-Dai!1in~ 

Winter wheat 512 137 51 43 477 148 51 45 

Spring barley 546 90 40 40 463 90 39 41 

Winter barley 225 119 52 47 299 130 52 47 

Potatoes 32 185 196 268 32 199 190 266 

Sugar beet 34 159 68 166 35 156 76 172 

Totalb 1,615 114 52 52 1,537 124 53 55 

Dairlin~ 

Winter wheat 81 145 53 52 101 143 55 53 

Spring barley 162 82 38 41 135 76 37 39 

Winter barley 64 107 so 51 78 125 56 53 

Potatoes 7 198 205 272 9 192 176 277 

Totalb 376 106 51 55 380 111 53 57 

Livestock and UE-
land 

Winter wheat 55 121 49 42 71 144 57 40 

Spring barley 97 80 43 43 111 74 40 39 

Winter barley 21 124 57 41 30 128 56 45 

Totalb 221 100 54 48 272 102 57 49 

a in England and Wales; b including other crops 

Source: Survey of Fertiliser Practice, ADAS 
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FEEDSTUFFS 

According to Dr. White (Table 10.6), feedstuffs accounted for 1.3 million 

TOE in 1978, or nearly 16 per cent of agriculture's primary energy con

sumption. Animal feedstuffs are divided into the following main 

categories: 

Compound feeds consist of a number of different ingredients combined 

to provide properly balanced diets for all types of stock at every 

stage of growth and development. 

to straw, kale, silage, etc. 

Some are designed as supplements 

Protein concentrates are designed for further mixing before feeding 

at an inclusion rate of 5 per cent or more. They contain such 

ingredients as fish meal, meat meal, soya, etc. and are fortified 

with vitamins and minerals. 

Straights are single feedstuffs of animal or vegetable origin 

which may or may not have been processed before purchase. Examples 

are wheat, flaked maize, field beans, groundnut cake and meal, meat 

meal and soyabean meal. 

There are about 475 compound mills in the United Kingdom. Formerly the 
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largest of these were situated close to the deep-water ports (Avonmouth, 

Hull, Liverpool, London, Glasgow, Belfast). In recent years, there has 

been a switch of milling capacity to inland areas and smaller ports, closer 

to livestock production and raw material (cereal) supplies grown in the 

United Kingdom and shipped from the Continent. In 1979, 70 per cent of 

output was produced away from the deep-water port areas. 

Approximately 10 million tonnes of compound animal feed are manufactured 

annually in large and small mills throughout the United Kingdom. Accord

ing to calculations presented in the ADAS/NFU Energy in Agriculture report, 

a typical modern feedmill of 150,000 tonnes annual capacity, requires a 

total investment of £ 3 million, of which £ 2 million would be for the 



building with a 25 year life. The plant and machinery would cost £ 1 

million with a 10 year life. The annual cost would therefore be £ 1.2/ 

tonne of feed manufactured, equivalent to a support energy cost of 

64 MJ/tonne. 

With the exception of port mills, nearly all raw materials are transported 

by road to the feedmill and the products are delivered to the farm. The 

average journey is estimated to be 50 miles (25 miles as raw material and 

25 miles as finished product). G. Leach gives the primary energy cost 

of transport as 6 MJ/tonne-mile, resulting in a total transport energy 

cost of 300 MJ/tonne. 

Table 10.29 

United Kingdom: Primary Energy Inputs for Manufactured Compound 

Feedstuffs 

MJ/tonne TOE/tonne '000 

Buildings and plant 64 1.53 

El · · a ectr1c1ty 540 12.90 

Fuel b 180 4.30 

Raw materials transport 150 3.58 

Delivery of feed to farm 150 3.58 

Total 1,084 25.89 

a 45 KWH/tonne; b 4.5 1/tonne 

Source: ADAS/NFU 
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Some farms have their own mixing plants for feedstuffs. An energy input 

picture is also presented by ADAS/NFU for such a system. The cost of a 

1,000-tonne/year plant is estimated at £ 6,500 without a cuber and £ 10,000 

with one. Depreciated over five years and using a support energy conver-
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sion value of 53 MJ/£, the support energy costs are 69 MJ/tonne and 106 MJ/ 

tonne respectively. Many farm mixing plants are located on grain-growing 

farms, thus the energy costs of transport both to and from the feed mill, 

as shown in the previous table, are reduced. About 80 per cent of the 

home mix is grain and 20 per cent is bought in protein concentrates, for 

which the transport costs, using the same method as before, are 30 MJ/0.2 

tonne. 

Table 10.30 

United Kin~dom: Primarx Energy In:euts for Farm Produced Compound Feedstuffs 

No Cuber With Cuber 
MJ/tonne TOE/tonne 'OOO MJ7tonne TOE/tonne 'OOO 

Plant 69 1.65 106 2.53 

Milling and mixing a 240 5.73 240 5.73 

Feed movement b 12 0.29 12 0.29 

Cubing c 240 5.73 

Transport 30 0.72 30 0.72 

Total 351 8.38 628 15.00 

a 20 KWH/tonne; b 1 KWH/tonne; c 20 KWH/tonne 

Source: ADAS/NFU 
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Table 10.31 

United Kingdom: Output of Compound Feedstuffs, 1972-1979 

(tonnes million) 

Calf starters 

Other calf food 

Dairy fooda 

All other cattle food 

Protein concentrates 

1972 1973 1974 1975 1976 1977 1978 1979 ----------------
0.04 0.04 0.04 0.03 0.03 0.03 0.03 0.04 

0.40 0.41 0.35 0.33 0.36 0.33 0.39 0.42 

3.71 3.83 4.20 

3.54 3.68 3.44 3.89 4.53 0.57 0.51 0.58 

0.27 0.25 0.20 0.22 0.21 0.16 0.17 0.16 

Total cattle and calf food 4.25 4.38 4.01 4.47 5.15 4.84 4.93 5.39 

Pig starters and creep 
feeds a 

Pig breeding fooda 

All other pig food 

Protein concentrates 

Total pig food 

Broiler chicken food 

Turkey food 

Layer fooda 

All other poultry food 

Protein concentrates 

Total poultry food 

b Other compounds 

Total compounds and 
concentrates 

- 0.13 0.15 0.14 

- 0.58 0.68 0.72 

2.28 2.54 2.38 1.99 2.27 1.46 1.34 1.40 

0.23 0.24 0.19 0.16 0.18 0.14 0.13 0.12 

2.53 2.80 2.60 2.18 2.45 2.32 2.30 2.38 

1.01 1.08 0.99 1.00 1.07 1.05 1.09 1.18 

0.36 0.41 0.36 0.29 0.36 0.35 0.36 0.39 

1.53 1.57 1.56 

2.35 2.18 2.05 1.97 1.96 0.32 0.34 0.27 

0.15 0.15 0.10 0.10 0.08 0.07 0.07 0.08 

3.87 3.82 3.50 3.36 3.47 3.35 3.43 3.48 

0.20 0.23 0.22 0.22 0.27 0.28 0.30 0.39 

10.85 11.22 10.34 10.22 11.35 10.80 10.96 11.64 

a not distinguished separately prior to 1977; 

and horse feeds 

b includes sheep, lamb 

Source: United Kingdom Agricultural Supply Trade Association (UKASTA) 
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In 1979, of all compound feedstuffs produced in the United Kingdom, 46 per 

cent was cattle and calf food, 20 per cent was pig food, 30 per cent was 

poultry food and the remainder was fof other animals. 

The largest input into compound animal feedstuffs used to be barley, but is 

now followed ol:;sely- by wheat·. Together these accounted for 40 per cent of the 
raw materials in 1979· 

Table 10.32 

United Kingdom: Estimated Quantitiesa of Raw Materials Used in the Manufac

ture of Compound Animal Feedstuffs, 1974-1979 

(tonnes 'OOO) 

Wheat 

Barley 

Maize 

Oats 

Sorghum 

Wheat by-products 

Oilseed cake and meal 

Animal substances and 
protein concentrates 

Oil and fat 

Molasses 

Others 

Total 

1974 1975 1976 1977 1978 1979 

1,764.0 2,383.3 2,206.5 1,932.1 

2,680.2 1,841.2 2,125.6 2,176.5 

2,065.0 2,367.0 

2,201.0 2,438.3 

1,292.9 

96.8 

250.6 

1,046.0 

1,074.4 

590.1 

68.1 

377.5 

1,481.5 

1,226.1 

95.8 

259.8 

1,715.4 

106.9 

271.8 

1,819.0 

89.8 

132.5 

1,195.0 

94.0 

23.1 

1,118.1 

80.2 

32.0 

1,035.3 1,042.4 1,000.6 1,071.5 1,064.8 

1,028.4 1,307.8 1,252.1 1,378.6 1,531.0 

636.7 

83.2 

417.5 

1,584.8 

594.0 

89.7 

479.0 

1,805.5 

558.1 527.2 

94.2 130.8 

443.3 440.0 

1,463.3 2,160.6 

572.3 

123.7 

460.4 

2,192.2 

10,722.7 10,592.2 11,744.6 10,961.5 11,286.5 11,980.9 

a raw ~terial usage does not coincide exactly with production owing to 

processing time-lag 

Source: UKASTA 
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In 1979, compound feedstuffs represented 73.5 per cent of total purchases 

of feedstuffs, the remainder being accounted for by cereals, proteins, 

hay, straw etc. 

Table 10.33 

United Kingdom: Feedstuffs Consumed in Asriculture, 1975-1979 

(tonnes million) 

1975 1976 1977 1978 1979 

Compounds 10.22 11.35 10.80 10.96 11.64 

Other high energy feeds a 3.90 3.70 4.10 3.50 3.60 

Low energy bulk feeds b 0.40 0.50 0.50 0.60 0.60 

Total 14.52 15.55 15.40 15.06 15.84 

a cereals, cereal offals, proteins, etc.; b brewers' and 

distillers' grains, hay, straw, milk by-products, etc., expres

sed in terms of an equivalent tonnage of high energy feeds 

Source: UKASTA 
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PESTICIDES 

Pesticides, listed in Table 6 as chemicals, comprise fungicides, insectici-

des and herbicides. There are many different products involved, all with 

varying energy inputs. Usage is, however, relatively small compared to 

other inputs, and so those who have studied the use of energy in agriculture 

have relied on approximate averages. A figure of 2.5 TOE/tonne of active 

ingredient has commonly been used for all types of pesticide but, as the 

table below shows, some products have energy contents of four times this 

amount. 

Table 10.34 

United Kingdom: Energy Inputs to Selected Crop Protection Chemicals 

(TOE/tonne of active ingredient) 

Fuel Natural 
Naphtha Oil Gas Coke Electricity Steam Total a 

Diu ron 2.2 0.1 1.5 2.1 o. 7 6.5 

Atrazine 1.0 0.3 1.6 0.9 0.6 4.5 

Trifluralin 1.3 0.2 0.3 1.4 0.4 3.6 

Paraquat 1.8 0.1 1.6 3.4 4.0 11.0 

2,4 - D 0.9 0.2 0.5 0.4 2.1 

Chloramben 2.2 0.1 o. 7 1.1 4.1 

Propanil 1.5 0.1 1.0 1.5 1.2 5.3 

Propachlor 2.6 0.3 0. 7 2.0 1.3 6.9 

Glyphosphate 0.8 2.2 5.4 2.4 10.8 

Methyl Parathion 0.8 0.6 0.1 1.7 0.4 3.8 

Carbo fur an 3.3 1.1 1.5 3.0 2.0 10.8 

Carbaryl 0.3 1.1 0.6 1.3 0.3 3.7 

a may not be sum of constituents owing to rounding of figures during 

conversion from original units 

Source: J.A. Tatchell and D.A. Lewis 
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A report by the National Economic Development Office (NEDO), published in 

January 19i4, put the annual consumption of pesticides as follows: 

herbicides 

fungicides 

insecticides 

10,000 tonnes 

1,200 tonnes 

1,200 tonnes 

J.R. Stansfield suggested that the usage of herbicides was split between 

crops as follows (1974): 

cereals 78 per cent 

horticulture 8 per cent 

other crops 11 per cent 

temporary grass 1.5 per cent 

bare fallow 1.5 per cent 

J.R. Stansfield estimated that the total usage was 8,300 tonnes annually, 

somewhat lower than the NEDO figure. In May 1981, a preliminary report 

on pesticide usage in England and Wales from 1975-1979 by Dr. John Sly 

was published. This gives an annual consumption of 22,000 tonnes for 

1971-1974 and 25,500 tonnes for 1975-1979. 

the most reliable currently available. 

Dr. Sly's work is considered 
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Table 10.35 

United Kingdom: Estimated Annual Usage of Pesticides in Agriculture and 

Horticultures, 1971-1974 and 1975-1979 

(spray hectares; tonnes of active ingredient) 

Organochlorine insecticides 

Organophosphorus insecti
cides 

Other insecticides, acari-
cides and molluscicides 

Seed treatments 

Fungicides 

Herbicides, defoliants 

Other pesticides 

Total 

a England and Wales only 

1971-1974 
Area 
sprayed 

148,000 

845,000 

93,000 

3,718,000 

1,895,000 

6,003,000 

81,000 

12,783,000 

Source: Dr. J.M.A. Sly, MAFF 

1975-1979 
Volume of Area 
pesticide sprayed 

131 

430 

1,286 

565 

2,400 

15,250 

2,000 

146,000 

975,000 

597,000 

3,753,000 

2,253,000 

7,868,000 

203,000 

22,062 15,795,000 

Volume of 
pesticide 

166 

534 

907 

591 

2,336 

19,925 

1,038 

25,497 

The usage of all types of pesticides by type of crop shows that cereals 

received over a third of all pesticide treatments, with other arable crops 

receiving 42 per cent. Vegetables, orchards and fodder received an 

average of about five per cent each. 
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AGRICULTURAL MACHINERY 

A census of agricultural machinery in use is taken annually by the Minis

tries and Departments of Agriculture in the different countries cdmprising 

the United Kingdom, but not all categories of machinery are covered every 

year, nor do the countries agree on which items are covered in any one 

year. Thus it is difficult to form a complete picture for the United 

Kingdom as a whole at any one point of time. Data for the years 1973 to 

1980 are provided in Table 39. 

In December 1980, there were 354,500 wheeled tractors in England alone, of 

which 39 per cent had an output of between 40 KW and bO KW, and a further 

35 per cent had outputs of 25 KW to 40 KW. 

There were 45,700 combine harvesters in England in December 1980, of which 

nearly three-quarters were of less than 80KW. In addition there were 75,400 

balers in use, 260,400 items of portable conveying equipment, 71,400 vans 

and lorries (73 per cent of which were vans or pick-up trucks) and 310,700 

tractor-drawn trailers. 

In 1978, the park of root harvesters in England and Wales stood at 45,531 

units (59,260 in 1977), that of sowing and planting machines at 105,630 

units (120,990 units in 1977); there were 199,432 fertiliser distributors 

and 74,141 fieldcrop sprayers in use (204,210 and 72,120 respectively in 

1977). 



-
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Table 10.31 

United Kingdom: A~ricultural Tractors in Use, 1973-1980 

1973 1974 1975 1976 1977 1978 1979 1980 

TRACTORS 7 KW 
(lOhp) AND 
UNDER 

England 63,000 35,560 35,670a 14,760 ~ 14,900 11,900 

Wales 8,460 3,550 4,720a 2,230 19,358 

Scotland ... 814 

Northern 
Ireland 1,850 

TRACTORS OVER 
7 KW (lOhE) 

A - Tracklaying 

England 12,330 11,430 11,040 

~ 
12,600 

Wales 1,210 850 1,390 

Scotland 691 

Northern 387,254 
Ireland 

B - Wheeled 

England 290,320 338,210 314,260 312,220 342,320 

~ 
344,400a342,600 

Wales 35,480 45,880 41,340 41,300 46,940 

Scotland 57,573 

Northern 
Ireland 36,900 

a inclUdes tracklaying tractors 

Source: MAFF, Department of Agriculture and Fisheries for Scotland and 

Department of Agriculture for Northern Ireland 



4Lj 

Table 10.38 

United Kin~dom: Sales a of Pesticides to A~riculture and Horticulture, 

1976-1980 

(£ million) 

1976 1977 1978 1979 1980 

Herbicides 54.5 69.3 93.6 126.3 116.7 

Insecticides 11.9 15.9 15.0 17.7 17.1 

Fungicides 8.7 15.0 19.2 32.8 37.3 

Total 75.1 100.2 127.8 176.8 171.1 

a by members of the British Agrochemicals Association 

Source: British Agrochemicals Association (BAA) 
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NON-ENERGY PETROLEUM PRODUCTS 

Lubricating Oils and Greases 

The use of lubricating oils and greases in agriculture as a proportion of 

national consumption has risen from under 3 per cent from 1972-1975 to 

nearly 4 per cent in 1979. National consumption declined over the period 

by 7.4 per cent to a little over 1 million tonnes in 1979, whereas agricul

ture increased its consumption by nearly a third. 

Table 10.32 

United Kin~dom: Use of Lubricatin~ Oils and Grease in A~riculture, 1972-1979 

(TOE •oooa) 

1972 1973 1974 1975 1976 1977 1978 1979 

Consumption 32.1 35.2 29.0 30.0 34.1 34.1 38.3 42.4 

Per cent of 
national 
total (%) 2.79 2.87 2.68 2.92 3.26 3.21 3.62 3.98 

a final consumption 

Source: Digest of United Kingdom Energy Statistics 

Other Oil-Based Products 

G. Leach quoted a figure from ICI of 21 MJ (0.0005 TOE) as the energy input 

equivalent of a po1ythene sack for fertiliser, the capacity of the sack 

being 50.8 kg. This is equivalent to 410 MJ (0.0098 TOE) per tonne of 

fertiliser. G. Leach adds on to this a figure to include the operations of 

the packaging plant, which gives an energy input of 1,040 MJ (0.025 TOE) per 

tonne. 



G. Leach is the only author found to have covered non-energy uses of oil

based products. Most of his evaluations are based on the energy analysis 

of the 1968 Census of Production, carried out by P. Chapman, and so have to 

be deflated to give true values for each year. The 1968 figures are as 

follows: 

agro-chemicals 

twine and wire 

sundries 

water 

692 MJ/£ at factory gate 

406 MJ/£ (wire industry) 

180 MJ/£ for mechanical engineering 

industries 

9.1 MJ/tonne for piped supply 

41.4 MJ/ 1,000 gallons or 295 MJ/£ 

Some of these inputs are obviously only very indirectly oil-based. 
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APPENDIX I 

ENERGY INPUTS FOR SELECTED PROCESSES, CROPS AND LIVESTOCK 

I. Dairy Cow 

Forage and concentrates 

Silage 1.5 tonne OM/year at 3.85 MJ/kg DM 1 

Concentrates 1.2 tonne/year at 9.57 MJ/kg 

0.5 tonne/year at 4.5 MJ/kg 

Grazing 1.6 tonne DM/year at 1.57 MJ/kg OM 

Total 

Energy required to produce 1 heifer at 2 years old 

Milk substitute 14 kg at 23.93 MJ/kg 

Concentrates 560 kg at 9.57 MJ/kg 

240 kg at 4.5 MJ/kg 

Forage (1/2 silage, 1/2 grazed) 3,200 kg at 2.77 

MJ/kg DM 

Total 

Replacement for cow after 4 years is equivalent to 

15,638 : 4 

426 

= 5,775 MJ/cow 

= 11,484 MJ/cow 

= 2,250 MJ/cow 

= 2,512 MJ/cow 

= 22,021 MJ/cow 

= 335 MJ 

= 5,359 MJ 

= 1,080 MJ 

= 8,864 MJ 

= 15,638 MJ 

3,910 MJ/cow 

Energy use in the milking parlour: milk cooling, vacuum pump and hot 

water heating each contribute 0.1 KWH/gallon of milk. 

Energy used in parlour is 0.1 KWH x 3 x 1,075 gallons x 3.6 MJ/KWH x 3.419 

3,970 MJ/cow 

Total Energy Inputs 

1 DM = dry matter 

= 

= 
~2~2~1=~Ls2~ 
~:Zli=I~~L~2~ 
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The above inputs assume that 70 per cent of concentrates are bought 

in, with 30 per cent being produced on the farm. A ratio of 3.419 

is used to convert electrical energy into its primary equivalent, 

taking account of thermal efficiency, transmission losses, etc. 

II. Winter Wheat 

Inputs Fertiliser 

Nitrogen (N) 150 kg/ha (~) 73 MJ/kg = 

Phosphate (P2o5) 50 kg/ha (~ 14 MJ/kg= 

Potash (K
2
0) 50 kg/ha ~-- 8 MJ /kg = 

Manufacture of equipment 

Field machinery 

Drying plant 

Field 

Field operations 

Grain drying 

Herbicides 

Seed 175 kg/ha (~ 4.51 MJ/kg 

Total Energy Input 

MJ/ha TOE/ha 'OOO 

10,950 

700 

400 

2,780 

550 

2,471 

2,436 

139 

789 

21,215 

261.5 

16.7 

9.6 

66.4 

13.1 

59.0 

58.2 

3.3 

18.8 

506.7 

These are the inputs required to produce 59,930 MJ/ha of energy output 

and 495 kg/ha of protein in the form of grain. 

III. Spring Barley 

Inputs 

Fertiliser 

Nitrogen N 120 kg/ha (~ 73 MJ/kg 

Phosphate P20S SO kg/ha (a' 14 MJ/kg 

Potash K20 SO kg/ha (w 8 MJ/kg 

= 

= 

MJ/ha TOE/ha 'OOO 

8,760 

700 

400 

209.2 

16.7 

9.6 



-
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Manufacture of equipment 

Field machinery 

Drying plant 

Fuel 

Field operations 

Grain drying 

Herbicides 

Seed 175 kg/ha @ 4.81 MJ/kg 

Total Energy Input 

= 

428 

MJ/ha TOE/ha 'OOO 

2,780 

550 

2,471 

2,436 

139 

842 

19,078 

66.4 

13.1 

59.0 

'58.2 

3.3 

20.1 

455.7 

These are the inputs required to produce 46,208 MJ/ha of energy output 

and 364 kg/ha of protein in the form of grain. It is equivalent to 

4.81 MJ/kg of grain produced or 0.115 TOE/tonne. 

Silage 

In:euts MJ/ha TOE/ha '000 

Fertiliser 

Nitrogen N 170 kg/ha @ 73 MJ/kg = 12,410 296.4 

Phosphate P2o5 80 kg/ha ~ 14 MJ/kg = 1,120 26.8 

Potash K2o 120 kg/ha @ 8 MJ/kg = 960 22.9 

Equipment depreciation 

Tractors 728 MJ/ha x 3 cuts = 2,184 52.1 

Field machinery 496 MJ/ha x 3 cuts = 1,497 35.8 

Silo 3,395 81.1 

Fuel 2060 MJ/ha x 3 cuts = 6,180 147.6 

Total Energy Input 27,746 662.7 

These are the inputs required to produce 72,000 MJ/ha of energy output. 

In terms of volume, the above figures are equivalent to 3.85 MJ/kg DM of 

silage, or 0.092 TOE/tonne DM. 



V. Energy Inputs by Different Cultivation Systems 
(MJ/ha) 

Traditional plough system 

Shallow (100 mm) plough, combi
ned seedbed preparation and 
drilling 

Chisel plough (125 mm) twice, 
combined seedbed preparation 
and drilling 

Rotary digger (tines 200 mm, 
rotor 100 mm), combined seed
bed preparation and drilling 

Direct drill, preceded by a her
bicide 

Soil and Crop 
Clay loam Silty loam Clay loam 
winter winter spring 
wheat wheat barley 

320 (245) 180 (118) 324 (307) 

187 (115) 108 (68) 203 (133) 

286 (203) 194 (147) 308 (213) 

176 (117) 144 (88) 201 (156) 

38 ( -) 43 ( -) 54 ( -) 

429 

Note: These figures exclude traction losses. They are the result of 

data gathered over a period of 6 years at the National Institute of 

Agricultural Engineering. The values in parentheses are for the 

primary tillage operation. In 1979, 325,000 ha underwent direct 

drilling, the main crop involved being winter wheat. 

VI. Total Energy Inputs for Various Agricultural Products 

Wheat 

Barley 

Potatoes 

Sugar beet 

Milk 

Beef (from dairy herd) 

Pigs 

Sheep 

Energy Input 
GJ/ha TOE/ha 
year year 

19.3 0.461 

17.6 0.420 

52.0 1.242 

25.2 0.602 

23.6 0.564 

10.4 0.248 

18.0 0.423 

10.1 0.241 
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Poultry (eggs) 22.5 0.537 

Poultry (broilers) 29.4 o. 702 

Tomatoes (glasshouse:average) 1,300 31.051 

Source: ADAS/NFU 

-
-
-

-
-
-
-



APPENDIX II 

ELECTRICAL ENERGY USED .BY FANS FOR ENVII\ONMRNTAL CONTROL OF LIVESTOCK 

Assumptions 

1. That all poultry are fan ventilated. 

2. That half of all pigs are fan ve~tilated. 

3. That the proportion of cattle and calves that are fan ventilated can 

be ignored. 

4. That the installed fan capacity for poultry is based on an average 

overall figure o( 1.57x l0-3m3/s ltg liveweight (1.5 ft 3/min lb). 

5. That the installed fan capacity for pigs is based on an average 

overall figure of O.S2xlo-3m3/s kg liveweight (0.5 ft 3/min lb). 

6. That the actual usage over a year is one half of the installed capa

city due to low ventilation requirements when the external ambient 

temperature is low. 

7. Populations of pigs and poultry are as follows (based on HMSO 1975) 

together with average in-house weights. 

Class of Number Estimated wt In-house 
Livestock (thousands) Eer animal (kg) wt (tonnes) 

Laying chicken 38,000 2.0 76,000 

Broiler chicken 40,000 1.0 40,000 

Rearing chicken 13,000 1.0 13,000 

Breeding chicken 4,000 3.2 12,800 

Turkeys 5,000 4.5 22,500 

Fattening pigs 3,000 I * 64.0 192,000 

Weaners 3,000 20.0 60,000 

Boars and sows 400 180.0 72,000 

~ Populations halved to give the numbers housed in fan ventilated 

buildings. 
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8. Typical propeller fan power consumptions are: 

630 mm dia. 920 rev/min: 640 W for 2.8 m3/s of air throughput 

400 mm dia. 1360 rev/min: 250 W for 1.2 m3/s 

Assume an average of 220 W per mj/s of air. 

Calculations 

Total weight of poultry 

Volume of ventilating air required 

Total weight of pigs 

Volume of ventilating air required 

Total volume of air required for 
pigs and poultry 

Average volume of air required 
over a year 

Average rate of fan power 
consumption 

= 164,300 X 103 kg 
3 = 164,300 x 1.57 m /s 

= 257,950 m3/s 

= 324,000 X 103 kg 

= 168,480 m3/s 

= 426,430 m3/s 

= 213,210 m3/s 

= 213,210 X 220 w = 46.91 MW 

= 365 X 24 X 3600 = 31,536,000 

432 

Number of seconds in a year 

Energy used by fans in a year = 46.91 X 106 
X 31,536 X 106 JoulE 

= 1,480 X 1012 J 
= 1,480 X 106 MJ 
= 35,350 TOE 
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Electricity Council, Intelligence Section 

Department of Energy 

Institute of Petroleum 

Ministry of Agriculture, Fisheries and Food 

- Agricultural Development and Advisory Service 

- Rothampsted Experimental Station 

National Institute of Agricultural Engineering 

Weed Research Organisation 

Imperial Chemical Industries - Agricultural Division 

- Plant Protection Unit 

British Agrochemicals Association 

United Kingdom Agricultural Supply Trade Association 

Shell International 

Shell UK 

Fertiliser Manufacturers' Association 

Agricultural Research Council 

National Farmers' Union 

Glasshouse Crops Research Institute 

Agricultural Engineers' Association 

Open University Energy Research Unit 

Harwell, Energy Technology Support Unit 

Fertiliser Manufacturers Association 

Institute of Energy 

Monsanto 
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