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Abstract: In recent years, Statistics Sweden
has conducted a general review of its agricul-
tural statistics. This article emphasizes the
prerequisites and motives for this develop-
ment work. Stress is laid on a statistical
approach, and on improvements in statistical
methodology.

Among the methodological projects men-
tioned are the use of a farm typology, the
idea of farm models, longitudinal and spatial
analyses, projections and forecasts, and the
use of geographical coordinates.

1. Introduction

In Sweden those parts of official agricultural
statistics that refer to farms are, in most
cases, produced by Statistics Sweden. This
article describes current developments with-
in this branch of statistics, but the objective
also is to examine the background of the
development work and especially to indicate
prerequisites and motives.
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Examples of “new” statistical areas
include agricultural structure and infrastruc-
ture, family farming, and part-time farming.
Respondent burden, confidentiality and
integrity, and the demands of budgetary re-
straints are discussed as important back-
ground factors.
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odology.

The article includes: a short overview of
Swedish agricultural statistics; a discussion
on needs, aims, and restrictions of the develop-
ment work; and a survey of development
projects.

Some of these projects, such as the one
referring to “spatial analysis,” are of a gene-
ral methodological character. Most of the
projects, however, deal with subject matter.
In this case the article concentrates on areas
which can be regarded as more or less “new,”
at least for Swedish agricultural statistics.

From a historical point of view, it can be
said that modern agricultural statistics was intro-
duced when the Central Bureau of Statistics
(now called Statistics Sweden) started plan-
ning its first Census of Agriculture, taken in
1927. Since then development work has con-
tinued with varying intensity, directed both
by progress in statistical methodolog);‘and by
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the changing need for agricultural statistics
for political, administrative, and scientific
purposes.

The present phase of Swedish agricultural
statistics goes back to the late 1960s, when a
government committee proposed a number
of changes. The most important change was
the introduction of the Farm Register, which
now has a central role in the overall system of
agricultural statistics.

The development work dealt with here
started in the middle of the 1970s and was
directed by a small working group. The
group delivered two main reports, see Statis-
tics Sweden (1978, 1985a), which have been
summarized by Hedqvist and Thorburn
(1978) and by Hedqvist and Rosio (1985).
About 80 changes and development projects
were proposed by the working group. Most

of these have now been completed.
The authors of this article have been mem-

bers of the working group; this article is
freely based on the group’s reports.

2. Swedish Agricultural Statistics — An
Overview

Major activities in agricultural statistics at

Statistics Sweden are presented in Table 1.
Official agricultural statistics that are

based on nonfarm data, i.e., data from mills,
slaughterhouses, producers of agricultural
machinery, etc., are in most cases produced
by the National Agricultural Market Board.
That board is also responsible for various
forecasts and sector analyses.

In Sweden, forestry statistics are not re-
garded as a part of agricultural statistics but
as a statistical branch of its own, for which the
National Board of Forestry bears the main
responsibility. However, because of the close
links in this country between agriculture and
forestry, these two economic activities can not
always be separated in statistical reporting.
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Outside the scope of agricultural statistics
(though in most cases produced by Statistics
Sweden) are official statistics in which agri-
culture represents only one of many activi-
ties, such as population statistics, labour
force statistics, national accounts, etc.

In addition to the brief descriptions of the
various activities presented in Table 1, some
further comments may be appropriate with
regard to the Farm Register, the Objective
Crop Yield Surveys, and the Farm Book-
keeping Survey.

A major part of Swedish agricultural statis-
tics is based on the Farm Register. Since it
was established in 1968, the register, in addi-
tion to statistical purposes, has been used
administratively, inter alia by the 24 County
Agricultural Boards and in the administra-
tion of the crop insurance.

The register consists of all enterprises (i.e.,
holdings, farms) in agriculture, horticulture,
and forestry. It contains about 300 000 units
which are divided into three categories:

1. about 105 000 holdings with at least 2.0
hectares of arable land;

2. about 2 000 additional holdings specializ-
ing in horticulture or with large-scale ani-
mal husbandry; and

3. about 190 000 other holdings, most of
which with forest land only.

Data on categories (1) and (2) are brought
up to date by an annual postal inquiry. Data
on category (3) are brought up to date at an
interval of about five years by the use of offi-
cial real estate taxation registers.

The annual data collection takes place in
the middle of June. It is compulsory for the
farmer to complete a four-page form, which
is distributed to him or her on the basis of the
previous year’s register. The Farm Register
is in this way updated with regard to informa-
tion on the holders, the real-estate, units,
acreages by different types of land, use of
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Table 1.

Major activities in agricultural statistics at Statistics Sweden

Farm Register
(annual updating)

Census of Horticulture
(every third year)

Objective Crop Yield
Surveys (annual,
continous during
season)

Crop Outlook Reports
(three times a year
during season)

Farm Bookkeeping
Survey (annual)

Survey of Farmers’
Assessed Incomes,
Expenditures, Net
Earnings, etc. (annual)

Agricultural Labour
Force Survey (annual,
as from 1988 every
third year)

Statistics on Boars
and Covered Sows
(monthly)

Survey of Building
Activities on Farms
(annual)

Registered data used for current statistics on holdings, holders,
crop and animal husbandry, horticulture, etc. Also for censuses of
agriculture and longitudinal studies. Sampling frame for regular
and ad hoc sample surveys. 4

Register created especially but not exclusively for statistical pur-
poses (used for the calculation of crop damage compensations,
etc.). Details for each farm updated by postal survey. All farms.

Statistics on plants grown, areas under glass or in the open, quan-
tities produced, heating technique, etc. Content varies somewhat
as between censuses. Postal survey (in some cases interviews). All
5 000 horticultural holdings.

Yield per hectare statistics for eight important field crops (with
detailed regional breakdown). In addition certain other statistics
on crop husbandry. Survey based on the collection of crop samples
combined with interviews. 12 000 farms.

Crop outlook assessments made for 2 400 districts (whole of
Sweden) by local agents. Basis for quantitative forecasts.

Statistics on farm economics in monetary and physical terms,
calculated results. Data collection (whenever possible based on
farmer’s own bookkeeping) through local accounting offices.
1 000 farms.

Statistics based on data reported by farmers to taxation authorities.
Data transcribed and edited at Statistics Sweden. 7 000 farms.
In addition a limited set of statistics based on data for all farms
are obtained from the EDP-based tax assessment register com-
bined with the Farm Register.

Telephone interviews four times a year. 1 000 farms.

Data collection from all 6 000 boar keepers by postal survey.

Statistics on the construction and reconstruction of farm buildings.
Telephone interviews based on a preliminary data collection
linked to the farm registration.
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arable land for different crops, horticultural
production, and numbers of certain animals.
In addition, there usually are some special
items that vary from year to year.

Almost all data collected for the farm
register is used for statistical purposes. The
register is also used as a sampling frame for
most regular and occasional sample surveys
in agriculture. Since the concepts, defini-
tions, identity numbers, etc., are the same in
the register and in the sample surveys, it has
been feasible to build up a highly consistent
system for agricultural statistics. The Farm
Register makes it possible: (1) to follow each
holding over time, (2) to check the coverage
against other official registers, especially
those regarding land area, (3) to produce
statistics for small administrative regions
(parishes, municipalities, etc.), and (4) to
produce new agricultural statistics without
increasing the volume of data collected, for
instance by new cross-classifications or
through longitudinal studies.

Technically the register has been continu-
ally improved in recent years, especially by
replacing manual methods by more efficient
electronic data processing (EDP) methods.
For details about the Farm Register, see
Medin (1985) and the references presented
there; see also Statistics Sweden (1983).

Since about 1960, the official statistics on
crop yields are for main crops —winter wheat,
spring wheat, rye, barley, oats, grass, table
potatoes, and potatoes for processing — ob-
tained through the Objective Crop Yield
Surveys covering all of Sweden.

A sample of about 12 000 farms is selected
annually from the Farm Register. On each of
these farms, one field is selected for each
crop included in the surveys, provided that
crop is cultivated on that particular farm. On
that field one to three sample plots are select-
ed.

For grains and grass each plot is a circle
one square metre in area; for potatoes the
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plot is two metres in length along a row.
These plots are harvested shortly before the
farmers’ own harvest by local personnel em-
ployed by the County Agricultural Boards.
For grains and grass, the plot crop® is sent to
a central laboratory for drying and weighing.
The potato crop is weighed in the field.

In this way, data on the biological yield are
obtained. In addition subsamples are used to
measure harvesting losses, yield quality, use
of different crop varieties, farming practices,
etc. The estimates are said to be objective
since crop cutting is applied in combination
with random sampling procedures.

The large sample size is needed to provide
estimates for the 420 crop yield districts used
for crop insurance calculations. Of course the
results are used for many other purposes as
well.

Doubts about the justification of this type
of survey have been expressed by, e.g., Zar-
kovich (1977). However, in Sweden, the reli-
ability of the survey results has not been cal-
led into question in recent years (for suffi-
ciently large samples).

The main structure of the surveys has not
changed much over the last 10 — 15 years but
many details have been modified. Cost
savings in both the sampling procedures and
in the field work have been introduced. For
details about the Objective Crop Yield Sur-
veys, see Statistics Sweden (1987c) and
Medin (1965). Soderlind (1982) documented
the development of the surveys. For referen-
ces to early papers by Nilsson, Zetterberg,
and Soderlind, see Zarkovich (1977). The
sampling design was studied by Jonrup
(1976), among others.

For more than 70 years farm bookkeeping
data has been systematically used to study

3 The crop quantity taken away is so small that it
has not been regarded as necessary to compensate
the farmer. -
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the economics of Swedish farming. At the
beginning, this data collection could be char-
acterized as scientific research in agricultural
economics. Because of the increased use of
the results as a basis for the agricultural
policy debate the Farm Bookkeeping Survey
has been gradually transformed into official
statistics.

In 1976 the Farm Bookkeeping Survey was
transferred from the National Board of Agri-
culture to Statistics Sweden. Since then, the
survey has been closely coordinated with
agricultural statistics in general. A sample
design based on the new farm typology is now
being introduced. Because of the high costs
per unit, the Farm Bookkeeping Survey com-
prises only about 1000 farms chosen from a
population consisting of certain farm catego-
ries of particular interest for agricultural
policy deliberations. Every farm selected
participates in the survey for four years, and
one quarter of the sample is renewed every

year.
The results tabulated in the Farm Book-

keeping Survey cover a large number of vari-
ables, both physical and monetary. In the last
few years various models for calculating prof-
itability given inflation have also been devel-
oped. For details about the survey, see Lars-
son, Medin, and Wilson (1987).

In the collection of farm data, Statistics
Sweden has in recent years been assisted by
regional agricultural authorities and organi-
zations. The most important of these cooper-
ating bodies have been the 24 County Agri-
cultural Boards, which fall under the Natio-
nal Board of Agriculture. They take part in
data collection not only for the Objective
Crop Yield Surveys, but also for the Farm
Register and for several other subbranches of
agricultural statistics. In the data collection
for the Farm Bookkeeping Survey, Statistics
Sweden cooperates with local offices of a
nation-wide  accounting  organization,
belonging to the Federation of Swedish Far-
mers.
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3. Need for Updating Procedures and Sta-
tistics

3.1. Developments in the farming industry

Needless to say, agricultural statistics have
played a considerable role as a source of
information on the great changes that have
taken place in Swedish farming, especially
after World War II. Intensive work was re-
quired to adjust statistical reporting to the
changing technical, economic, and social
conditions for farming and for rural life in
general. Therefore, a few words on the
development of Swedish agriculture may be
appropriate.

Most agricultural products come from the
plains in the southern and central parts of the
country. However, there is a comparatively
large number of small farms situated in the
rest of Sweden, which is mainly forested. In
recent years many small units have fallen into
disuse or have been amalgamated into larger
farms. Thus the total number of holdings
decreased by about two-thirds from 1951 to
1986, while the total area of arable land de-
creased only from 3.5 to 2.9 million hectares.
The most common type of farm enterprise is
the family farm where almost all work is per-
formed by the farmer and his or her family.

A decreasing need for manual work on
farms, mainly due to mechanization, has led
to an increase in the number of part-time
farms. The farmer and spouse obtain more
than half their total income from activities
outside agriculture and forestry for about 65 %
of all farms. Demand for efficiency has also
led to more specialized production on farms.

3.2.  Agricultural policy aspects

For a long while, the government has been
deeply concerned about agriculture. Pro-
grammes approved by Parliament have had
such aims as reasonable incomes for farmers,
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reasonable food prices for consumers, and a
level of food production in the country that
guarantees a certain degree of self-suffiency
in case of war. These aims should be achieved
by rationalization measures, price regulations,
import-export regulations, subsidies, etc.

For many different reasons the exact con-
tent of the policy has changed from time to
time with major revisions at intervals. How-
ever, there has been an obvious ambition
from the side of the government to base
changes on relevant and accurate statistics.
This extends to statistics for the administra-
tion of established programmes and also to
follow-up activities.

A few current political issues with (pos-
sible) effects on the need for agricultural sta-
tistics are: surplus of farm products, conse-
quences of present land use restrictions, food
quality, and distribution of income between
categories of farmers.

3.3.  Importance of the crop insurance

The introduction of a national crop insurance
scheme in 1961 was to have considerable
effects on official agricultural statistics. This
followed from the basic assumption that, for
each crop, the loss per hectare is approximat-
ely equal for all farms within reasonably
small districts. The loss is expressed as the
difference between the “normal” yield value
and the “actual” yield value.

For most of the important crops, district
data on the average yield per hectare is ob-
tained through the Objective Crop Yield
Surveys; for other crops various methods are
applied. Areas of different crops reported to
the Farm Register are also used when cal-
culating the indemnities to which farmers
may be entitled.

Statistics Sweden has been responsible not
only for the yield surveys and the Farm Register
but also for the technical administration of
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the insurance. This administration has included
the indemnity calculations for individual far-
mers although not the payments.

In connection with the crop insurance, Sta-
tistics Sweden has had to meet strict require-
ments for accurate basic data, regionalized
statistics, timely EDP operations, etc. Neces-
sary organizational and financial resources
have, however, been made available with
good results also for other uses of agricultural
statistics. A description of the crop insurance
during its early years was given by Medin
(1965); an up-to-date review has been publis-
hed by Statistics Sweden (1988).

According to a recent agreement between
the government and the Federation of Swedish
Farmers a new crop insurance scheme will be
introduced in 1988. The main responsibility
for the new insurance will be transferred to
the federation. At the time this article was
written, the full implications of these changes
for official agricultural statistics were not yet
apparent. It was, however, known that the
Farm Register will be retained. The Objec-
tive Crop Yield Surveys will also be conti-
nued although in a considerably reduced
form.

3.4. International requests and foreign
examples

Sweden participated in the preparatory work
for the first World Census of Agriculture
around 1930 and later took active part in
international efforts towards comparability
and methodological development in agricul-
tural statistics. Special reference should be
made here to the work by the Food and Agri-
cultural Organization, the Conference of
European Statisticians (reporting to the Eco-
nomic Commission for Europe) and the
Organization for Economic Cooperation and
Development as well as the work directed by
the Chief Statisticians of the Nordic_Coun-
tries. Agricultural statistics in the European
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Economic Community have been given spe-
cial attention and detailed comparisons can
be found in Statistics Sweden (1976b).

4. Impact of Statistical Aims and Innova-
tions

4.1. A statistical approach

In recent years, there has been a consider-
able discussion in Sweden about the signifi-
cance of a “statistical approach” in official
statistics. The discussion started with the pre-
sentation of a paper prepared in close con-
nection with development work in agricultural
and related statistics. It resulted in a special
issue of Statistical Review, see Borglund, Jor-
ner, Medin, Olofsson, and Polfeldt (1984).

4.2.  The need to promote studies of change

Agricultural statistics traditionally reported
estimates for a particular point in time or a
particular time interval. The statistics have been
based on data collected at more or less regular
intervals. In addition to other applications,
the results have sometimes been used for
simple time series analyses.

Since changes in the agricultural industry,
especially from the structural and economic
points of view, have been greater and more
rapid in recent decades, the need to analyze
the changes, their causes and the change
mechanisms has increased. This was stressed
by Widén and Astrand (1975).

Among other things, this interest in
change has been reflected in demands for
better comparability over time in statistical
series. As a consequence, it has become
necessary to clarify the effects of shifts and
modifications in definitions, concepts, and
methods used.

Longitudinal analyses (cf. Section 6.3)
have been used to describe statistically the
changes from time to time in different objects

such as holdings, herds, etc. The “net change
statistics” have in this way been supplemen-
ted with “gross change statistics.”

4.3. Some quality aspects

This is not the place to deal with all aspects of
quality in Swedish agricultural statistics but
to highlight our experience.

It is sometimes argued that the quality of
the statistics will be impaired if the statistical
data collection is coordinated with a collec-
tion of data for administrative purposes.
However, generally speaking this has not
happened to the Farm Register. One reason
for this may be that the farmers, when filling
in the forms, are well aware of the fact that
the data will be used for many different pur-
poses. The farm register has also escaped the
problems encountered when the collection of
data for statistics has been added to a data
collection routine already used by an admini-

strative body.
An elaborate evaluation study* is the

Annual Area Checking Survey in which the
crop areas reported by farmers to the Farm
Register are compared with control measure-
ments in the fields, see Polfeldt (1977). This
survey gives general information on the
quality of the area data in the register. The
results are also used for the calculation of
correction factors to be applied when esti-
mating the total yield of different crops.
Furthermore, results for individual farms are
used to check the data base for the crop insur-
ance; in the case of a major error, legal action
may be initiated by Statistics Sweden.

In almost all areas of agricultural statistics,
comprehensive EDP editing programs have
been applied. In some cases a technique cal-
led “macro checks” has been found a very

4 As a historical note it may be mentioned that
funds were explicitely made available for a sepa-
rate evaluation study in connection with the first
Swedish Census of Agriculture in 1927, asreported
by Statistics Sweden (1936).
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efficient complement to traditional checking.
In macro checks, preliminary statistical sum-
maries are edited (instead of data for indivi-
dual holdings). Abnormal observations are
then traced back to the holdings and treated
at that level.

Like so many other branches of statistics in
different countries, Swedish agricultural sta-
tistics have experienced an increase in nonre-
sponse rates in recent years. That tendency is
certainly unhappy, though in most cases the
rate is still comparatively low. To exemplify,
the nonresponse is about 0.2 % in the Farm
Register and about 2 % in the Objective
Crop Yield Surveys, but is as large as about
30 % in the Farm Bookkeeping Survey.

The ambition to develop new statistics on
changes has resulted in some severe quality
problems. Measurement errors of small or
even negligible importance in traditional sta-
tistics may indeed be significant if the data
are used in a longitudinal study. The proper
handling of these problems will certainly call
for prolonged work.

4.4. Timeliness

It is easy to state that the value of a statistic is
highly dependent on when it appears. How-
ever, experience from agricultural statistics
in Sweden has shown that the situation is in
reality somewhat more complex. The users
of the statistics tend to adapt their proce-
dures and routines to when the statistics have
become available in the past. As a conse-
quence it may take some time before the real
effects of improved timeliness, both up-to-
dateness and punctuality, become apparent.
Even if the degree of timeliness has not been
criticized much, a special drive for improve-
ment has been regarded as an essential part
of the development programme. As a result
some statistics are now released considerably
earlier than before. For a general discussion
with examples from Swedish agricultural sta-
tistics, see Medin (1984).
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4.5. Effects of developments in general sta-
tistical methodology and production tech-
niques

The general methodological and technical
progress in official statistics during the post-
war period has, of course, been a great impe-
tus for the development of Swedish agricul-
tural statistics. First, the basic goal of using
modern sampling in Swedish agricultural sta-
tistics was to avoid or reduce biases. Then
questions about precision were discussed.
Better sampling procedures have also been
regarded as a valuable rationalization measure,
especially given the financial stringency of
recent years. For the history of sampling in
Swedish agricultural statistics, see Dalenius
(1957) and Medin (1983).

At Statistics Sweden the Objective Crop
Yield Surveys were among the very first to
apply electronic data processing (EDP).
When powerful computers became available
automated routines were developed for the
annual surveys on crop areas and livestock
numbers as described by Medin and Larson
(1964) and Wilson (1967). Developments in
agricultural statistics later on were closely
linked to the remarkable developments in
statistical data processing in general. (Never-
theless, against the background of their early
experiences in agricultural statistics the
authors of this article cannot refrain from
wondering why the new technique has not
had an even more profound effect on official
statistics with regard to the specific statistical
aspects of the work. This includes for
instance data editing and the development of
entirely new kinds of statistical results.)

In Sweden register techniques have been
used for official statistics ever since the first
census of population in 1749. However, the
role of registers in official agricultural statis-
tics has been limited until recent decades,
during which two lines of development have
emerged. The one is the use of administrative
records; and an example is the regula;usé of
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tax assessment data as a basis for farm
income statistics. The other, which is by far
the most important, dates back twenty years
to the establishment of the Farm Register.
Organized as a total panel, the register has
opened up new means for agricultural statis-
tics and their coordination.

For years, the extent to which central sta-
tistical offices ought to engage in statistical
analysis has been the subject of debate.
This was demonstrated for instance at the
Washington seminar in 1977 on “Statistical
services in ten years’ time” arranged by the
Conference of European Statisticians, see
Duncan (1978). However, in recent years at
Statistics Sweden there has been a clear ten-
dency towards more analytical activities. In
agricultural statistics this subject was treated
by a special working party. One conclusion
drawn was that analytical activities should
not be separated from the more traditional
statistical activities. On the contrary, to fulfil
analytical aims it is often necessary to let
these aims influence basic statistical proce-
dures such as sample design and data collection.
A list of potential projects was presented;
many of these are now being implemented.
An example, not mentioned elsewhere in this
article, is the systematic application of multi-
variate statistical techniques to the data from
the Objective Crop Yield Surveys to look for
factors of importance for the level of yield
obtained under regular farming conditions.
Certain preliminary results have been pre-
sented by Statistics Sweden (1985 — 86).

5. Comments on Budgetary and Other
Restraints

As is so often the case in official statistics,
development work has been dependent on
overcoming a number of hindrances. Some
of these hindrances have in fact stimulated

improvements in methods and routines.
Respondent burden often represents an

important restriction. In Swedish agricul-

tural statistics, proposals for new data collec-
tions have always been treated in a careful
manner. However, during the latter part of
the 1970s, there was a considerable public
debate about the responsibility of enter-
prisers to answer statistical questionnaires.
For that reason a special study of the time spent
by farmers on reporting agricultural statistics
was initiated. A rough estimate was that, on
average, the farmers spent about one hour a
year on this task, but a small group of farmers
participating in several sample surveys spent
considerably more time, see Hedqvist and
Ro6si6 (1984). The conclusion drawn was
that, generally speaking, farmers are not
overburdened. Consequently, no extra
restraint was imposed.

Other kinds of restrictions follow from the
legislation relating to confidentiality and
integrity in connection with data collection
and data storage. Those questions have been
much debated in Sweden in recent years, not
least with reference to official statistics. A
Data Privacy Protection Act was passed in
1974. According to this act permission by the
Data Inspection Board is often required in
advance of a data collection for statistical
purposes. However, the existence of legal
provisions for confidentiality and integrity
can increase the readiness of respondents to
provide correct information. The Farm
Register represents a special case. Although
kept by Statistics Sweden it is used for both
statistical and administrative purposes. This
has called for and resulted in a separate
government statute for the register but the
twofold use of the data has in practice not
been the cause of any great difficulty.

Due to existing budgetary restraints the
total cost for statistics has not been allowed
to increase in recent years; in fact total cost
has had to decrease because of financial
restraints prescribed since 1978. The impor-
tance of this cost restriction is difficult to
interpret. Improvements in official sfatistics
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can very well be achieved with reduced fund-
ing. A basic reason is that prerequisites for
statistical work are changing all the time.
Proper adjustments to these changes make
new resources available; for more detailed
arguments see Medin (1984). However, for
the sake of completeness it should be added
that in Swedish agricultural statistics, limited
cost reductions have also been achieved in
recent years by direct cuts in the production
programmes: eliminated variables, reduced
regional breakdown, smaller samples, etc.

6. Development Projects: Some Methodo-
logical Issues

6.1. Classification by type of farming

During recent decades farm typologies, i.e.,
classifications of farms according to type of
farming, have been introduced in official
agricultural statistics in a large number of
countries. In Sweden work on a farm typo-
logy started in 1977, when a committee on
farm typology was appointed with represen-
tatives for Statistics Sweden and principal
users of agricultural statistics. The formal
decision to introduce the new classification
was taken in 1982.

The typology is used to classify the farms
into a limited number of groups according to
their production patterns. In the Swedish
typology this is achieved by combining data
on crop acreages and livestock numbers with
standard labour requirements per hectare
and per animal. Depending on the relative
sizes of the total labour requirements in vari-
ous enterprises, each farm is classified as a
grain farm, a dairy farm, a pig farm, etc.

The classification is closely linked to the
Farm Register which contains the acreage
and livestock data needed. For each farm, its
type is recorded annually in the register and
from there transferred to almost all areas of
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agricultural statistics. Thus, structural statis-
tics can now convey information on the spe-
cialization in farming, while the statistics on
farm economics contain particulars on how
profitability varies between type groups.
The experience gained so far — including
the very good reactions from users of agricul-
tural statistics — clearly indicates that the
farm typology is a valuable enhancement.
Better insight into actual farming conditions
has been achieved. In this connection it is
worth noting that the costs involved are very
small indeed since all necessary data already
exist. For details see Wilson (1974), Jorner
(1979), Medin (1985), Typologigruppen
(1979, 1982), and Statistics Sweden (1987a).

6.2. Farm models

Based on ideas applied in Norway and Fin-
land the concept of “farm models” has
recently been introduced in Swedish discus-
sions about the data basis for agricultural
policy decisions. The idea is to “construct” a
small set of farms with specialized and well-
defined production patterns and to make
synthetic calculations of production costs,
revenue, income, etc. for these farms. These
calculations — which should be based on
accepted principles of farm business econo-
mics — will use agricultural statistics, standard
values, forecasts, etc.

Compared with ordinary statistics the
results should represent farms with more
clearly defined production patterns. Another
objective is to produce data for periods for
which statistics are not yet available, e.g.,
present or future years.

An interagency working group has been
established to develop and test the idea of
farm models; Statistics Sweden is represent-
ed in that group. For the work done in Nor-
way and Finland, see Budsjettnemnda for
jordbruket (1986) and Ikonen (1985),
respectively. o
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6.3. Longitudinal analysis

On the basis of the Farm Register, longitudi-
nal studies on structural changes in farming
have been carried out annually since 1971.
To make this possible, the traditional defini-
tion of the holding had to be supplemented
with rules referring to time. These rules
answer questions such as: “If two farms have
been amalgamated, which of them, if any,
shall be regarded as remaining?” or “If a
farm has been divided into two, which of
these, if any, shall be regarded as a continua-
tion of the original?” With the existence over
time of the register units thus established, it
has become possible to observe changes from
year to year in a farm’s size and type. These
statistics are presented in matrix tables which
show the transitions between different clas-
ses of holdings, for instance size classes of
arable land or size classes of herds. These
tables also contain data on the number of
holdings that have started up or fallen into
disuse during the year, see Medin and Wilson
(1974, 1985) and Statistics Sweden (1987b).
Future development work in this field is
intended to include other areas of animal
husbandry statistics and also forestry statis-
tics.

6.4. Projections and forecasts

To aid decision-making by political bodies as
well as in administration and business, agri-
cultural statistics often have to be supple-
mented by projections and forecasts. These
can, however, in many cases be said to pre-
dict future statistics and consequently the sta-
tistical agencies have to face the question of
what their role should be. In the review of
Swedish agricultural statistics the conclusion
was that new projections and forecasts will
probably be short-term and in fields where
Statistics Sweden is already responsible for
the corresponding statistics.

At this point, reference should be made to

development work on objective crop yield
forecasts which was carried out in 1966 — 1975,
see Statistics Sweden (1976a). The idea was
to base the forecasts on field measurements
of straw length, number of ears, etc., but also
on meteorological information. The results
were fairly encouraging, apart from the fact
that a regular forecasting service would have
been rather costly. It could therefore not be
realized. Some years later Statistics Sweden
cooperated in developing a model for crop
yield forecasts based solely on meteorologi-
cal data. Such forecasts are now made by the
National Agricultural Market Board; see
Rosi0, Tillgren, and Loman (1979).

To the present, most of the forecasting
work within agricultural statistics at Statistics
Sweden refers to changes in the agricultural
structure. A method linked to the above-
mentioned longitudinal statistics received
from the Farm Register has been developed.
Transition matrices are used to compute
Markovian projections over one to fifteen
years, see Thorburn (1980, 1981, 1983), Wilson
and Jorner (1984) and Statistics Sweden
(1985b).

6.5. Use of geographical coordinates

Starting with a paper by Hégerstrand (1955)
extensive development work has been in pro-
gress in Sweden on the use of geographical
coordinates. The basic idea is that registers of
real estates, houses, work places, archaeolo-
gical finds, etc., should be supplemented
with information on their latitude and long-
itude. For point objects this is fairly straight-
forward but for line objects such as roads or
boundaries and area objects such as fields or
farms, it is usually necessary to make approx-
imations.

For official statistics the availability of
geographical coordinates creates new oppor-
tunities; some examples from agrigultural
statistics follow.
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Traditionally, statistical objects such as
farms are classified according to pre-fixed
divisions into parishes, local authority areas,
counties, natural farming areas, etc. If coor-
dinates are available, statistics can easily be
produced for any required subdivision by
introducing the coordinates of the new
geographic boundaries. Suppose, for in-
stance, that the geographical boundaries
between different types of soil can be entered
into a computer. If coordinates were avail-
able for all sample plots in the Objective Crop
Yield Surveys, yield statistics for the various
soil type districts could easily be calculated.
Today such recalculations involve costly pro-
cedures.

It seems reasonable to assume that
geographical coordinates will, in the future,
create many new types of statistics. This may
include regional ex post classifications, stud-
ies of distances, for instance, between farm
centre and farm fields or between farm
centre and different commercial centres, new
routines for editing primary data, or new
techniques for presenting agricultural statis-
tics in the form of maps.

As to current developments in Sweden,
geographical coordinates are being systema-
tically recorded in the new EDP-based sys-
tem for official land registration. This infor-
mation will probably soon be available for
use in some areas of agricultural statistics.

6.6. Spatial analysis

The rapid developments in the analysis of
spatially-defined data during the last few
years are well documented in the literature;
for references see, e.g., Wilson and Bennett
(1985) or Upton and Fingleton (1985).
Obviously, many aspects of agriculture nat-
urally lend themselves to this type of analy-
sis. Therefore, in connection with the devel-
opment work presented in this article a spe-
cial working party was set up in 1983 to study
spatial reporting in among others, agricultural
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statistics. The result of the work has been
published by Statistics Sweden (1984b). The
following are a few of the many ideas presen-
ted in that report.

1. In agricultural statistics the regional break-
downs have traditionally been decided on
in advance of the tabulations. An alterna-
tive approach would be to use the data col-
lected as a basis for estimating isarithms,
distinguishing different categories of land.
A simple example could be the use of data
from the Objective Crop Yield Surveys to
divide the country into high yield and low
yield districts (or according to some more
developed yield level classification).

2. In sample surveys the material available is
often too small to allow for a very detailed
geographical breakdown. By use of
models one could perhaps estimate aver-
age yields or total use of fertilizers in small
areas such as municipalities.

3. For many subject matter areas, closer
studies into the geographical variation
would be appropriate. Areas mentioned
include crop varieties, type of farming,
water availability, etc.

7. Development Projects: Some Subject
Matter Issues

In the present section the reader will find
brief descriptions of fields where certain pro-
jects have been proposed. Most of these pro-
jects refer to variables which have so far not
been included in Swedish agricultural statis-
tics.

7.1. Agricultural structure

Fundamentally, the purpose of statistics on
agricultural structure is to show the proper-
ties of the farms and the state and changes of
its production factors: labour force (includ-
ing the holder and his or her family), land and
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other real capital (buildings, machinery,
livestock, etc).

Most of these statistics are based on the
Farm Register. The annual statistical reports
thus contain regionally differentiated data on
both the state of and the (net and gross)
changes in the total population of farms. Spe-
cial studies regarding the structure of both
crop and animal husbandry have been car-
ried out as parts of the 1981 Census of Agri-
culture as reported by Statistics Sweden
(1984a). In this connection reference may
also be made to Medin and Wilson (1985).

Development work in the statistics on
agricultural structure has to be continued
while new political and economic aspects
need to be analyzed. For instance, one
important aim is to highlight the continuing
specialization process in crop or animal
production. Resources should also be used to
illustrate in depth the changes in ownership
and tenancy, and to what extent holdings are
engaged in both agriculture and forestry.

7.2.  Family farming

The term “family farming” has long been
accepted in farm economics research, see,
e.g., Warren (1920), Scoville (1947) and
Nordiska  Jordbruksforskares  Forening
(1983). A related concept in the German
language is “Béuerlicher Landwirtschaft,”
see Neander (1983). Terms like these also
have a central position in the agricultural
policy debate in Sweden. However, as point-
ed out by Swedborg (1980), it is noteworthy
that the exact meaning of the terms has never
been clarified. Even if such a clarification is
not immediately necessary, the frequent
references to the concepts may indicate a
potential need for new statistics. A develop-
ment project has therefore been proposed.

7.3.  Part-time farming

Despite the political efforts in the post-war

period to promote full-time farming, part-
time farming has become much more com-
mon. As in other Western countries, see
Martens (1980), what is called “dual job
holdings” or “multiple job holdings” are now
very frequent all over Sweden.

However, from the statistical point of
view, part-time farming has not been studied
to any great extent in Sweden. For that
reason Statistics Sweden now cooperates
with other government authorities in a spe-
cial project. The aim is to develop and syste-
matize concepts, definitions, and classifica-
tions for part-time farms as well as part-time
farmers, and to describe the structure and the
importance of part-time farming.

7.4.  Agricultural infrastructure

Modern farms are highly dependent on their
infrastructure, by which we mean “the finan-
cial, institutional, and social surroundings
which influence the development, survival,
and production of the farms.” That tentative
definition was presented by a special working
party appointed to study how the agricultural
infrastructure can be illuminated by agricul-
tural statistics.

As for variables, the statistics may, for
instance, refer to the availability of (for the
farm as such and for the people living there)
communications, slaughterhouses, dairies,
machine stations, distributors of seed and
fertilizers, shops, schools, medical care, etc.
Variables related to the labour market, such as
manpower supply on one hand and off-farm
job opportunities on the other, may also be
included.

No decision has yet been taken to develop
regular statistics on the agricultural infra-
structure. Meanwhile, a compendium contain-
ing available official and other statistics will
be issued.
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8. Development Projects: Short Notes on
Some Additional Topics

Although new methods, new techniques, and
new subject matter areas are very important
to the development of official statistics, most
progress is certainly a result of new ways to
combine procedures used before. For the
sake of balance some projects of this char-
acter will be briefly mentioned. In addition
some methodological studies not presented
elsewhere will be named.

New types of labour force statistics for
agriculture based on telephone interviews
has been introduced, see Hedqvist (1982).

Postal surveys on farmers’ assets and liabi-

lities have been carried out.
An ad hoc study of field irrigation in agri-

culture has been performed in two steps.
First, data on the availability of irrigation
installations were collected by the Farm
Register. Then, from those farmers who
reported such installations, details regarding
irrigated crop areas, irrigation techniques,
types of water resources, etc., were collected
by mail. It may be added that this way of col-
lecting statistical data, or variations of it, has
over the years been used on a number of
occasions for studying “rare items.” An alter-
native approach to the study of such items in
agriculture has recently been presented in
this journal by Fesco, Tortora, and Vogel
(1986).

Horticultural statistics have been reorgan-
ized and expanded. Among other things this
has meant that Censuses of Horticulture are
now regularly taken at three-year intervals.
This is a higher frequency than before.

In Sweden, animal husbandry statistics
have traditionally been very limited, at least
in comparison with crop husbandry statistics.
This is so in spite of the fact that most of the
farm income normally stems from meat and
milk production. Also in the development
work presented here only limited proposals
have been made; they refer, for instance, to
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the present and future structure of animal
husbandry.

New statistics on taxes and other transfers
(family allowances, housing grants, etc.)
have been compiled in connection with the
Survey of Farmers’ Assessed Incomes,
Expenditures, Net Earnings, etc.

For the period up to 1955 historical agricul-
tural statistics have been published in a sepa-
rate volume by Statistics Sweden (1959). In
the preparatory work for an updated edition,
special emphasis will be placed on the quality
of the statistics, in particular with regard to
comparability over time. Problems involved
have been discussed by Ribe (1982).

Special methodological studies have been
made regarding existing or potential statistics
on:

. owner and holder relationships,

. tenancy conditions,

. building construction,

. gross changes in the area of arable land
(i.e., in areas reclaimed or taken out of
use).

W

9. Final Comments

In the history of Swedish agricultural statis-
tics, major changes have been caused by,
e.g., new statistical needs, new economy
measures, new organizational structures, or
— rather often - the introduction of new sta-
tistical methods and techniques. The work
presented in this paper does not have a
monolithic background but can be characte-
rized by the ambition to progress through a
large number of limited efforts (made with
due regard to existing financial restraints).
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