
FROM THE EDITOR 

This issue contains mainly the selected papers presented at the International 
Seminar on Information Systems in Agriculture which focused on 
Development and Restructuring of Agricultural Observations and Users’ Needs. 
Out of 17 presented papers at the Seminar which are published in Proceedings1, 
eight have been selected and adjusted with the authors’ permission to journal’s 
standards.  

There are also three articles in the section Other Articles in this issue, and 
two reports. 

There are following eight papers presented at the Seminar: 
1. European Agricultural Statistics and EU Enlargement (by D. Peare from 

Eurostat). The author has stressed that the European System of Agricultural 
Statistics has a long history but has seen many changes throughout the years of 
its existence. The enlargement of the European Union to 25 Member States in 
2004, together with further planned accessions, will present many challenges 
and opportunities both for the European Commission and for existing and new 
members. The requirements of policy makers and other users continue to 
evolve requiring changes to meet and even to anticipate these developments. 
Much has already been achieved in the accession and other candidate countries 
in preparation for the period ahead but much remains to be done. Drawing on 
the experience of existing members, of previous enlargements and on the 
mutual assistance of members of the system, some conclusions are drawn on 
appropriate approaches to the tasks, which lie ahead. 

2. Micro Data and Data Quality in the European Statistical System (by Kristian 
Hjulsager from Denmark). The paper outlines the basic quality requirements 
that can be imposed on micro data and gives examples of the use of micro data 
in connection with compiling a number of statistics that are included in the 
European Statistical System for agriculture. This use has reduced the costs 
involved in producing the statistics in question and has simultaneously 
contributed to enhancing the data quality.  

3. FAOSTAT2 PROJECT and CountrySTAT (by H. Kasnakoglu and R. Mayo 
from FAO, Rome). This paper outlines the aims and structure of the 
FAOSTAT2 Project and introduces the sub-project CountrySTAT that will be 

                                                           
1 Proceedings of the Seminar on Information Systems in Agriculture - Development and 

Restructuring of Agricultural Observations and users’ Needs, held in Cracow, Poland,  
9—11 July 2003. 
Published by Central Statistical Office of Poland. Printed in Poland by the Statistical Publishing 
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developed in parallel to FAOSTAT2. CountrySTAT, a scaled-down version of 
FAOSTAT2 will provide satellite statistical modules for to countries to 
implement as required. The major objectives for the CountrySTAT project are 
statistical capacity building; improved statistical data; and the facilitation of 
data use by national policy-makers. CountrySTAT will assist countries in 
developing a statistical information system containing available data and 
metadata relevant to agricultural policy. 

4. New Challenges Facing the Systems of Information in Agriculture and 
Rural Areas (by S. Magee from the UK). The Candidate Counties have faced 
and still face enormous challenges in adapting their statistical systems to 
harmonise with current requirements and methods of the existing EU. At the 
same time the objectives of EU Agricultural Policies are undergoing change 
with consequent alterations to statistical needs, thus providing a secondary 
challenge for all. Agricultural statistics are no longer concerned exclusively 
with agricultural production, but concern all rural activities and all rural 
dwellers, not just farmers. This gives rise to new challenges, widening the 
subject area of the statistics which countries and the EU require to help them 
target resources with maximum social and environmental benefit. These 
statistics fall into three broad categories — social, environmental and 
concerning food safety. The challenge for statisticians lies both in collecting 
relevant information and in making it readily available not just to policy 
makers but to the wider public. 

5. System of Information on Agriculture  and Rural Areas — Common Tasks, 
Objective and Need for Statistics (by R. Poschacher form Austria). In this 
paper the need for statistical information for the implementation of agricultural 
policy is pointed out. The author stressed that without an efficient statistical 
system bad political decision would be taken as a result of an information lack. 
Agricultural statistics has to satisfy the needs of agricultural policy and if one 
looks on the development of agricultural statistics in the last decade it can be 
seen that there is still need for “classical” agricultural statistics like production 
or price statistics, but there is also need for new tasks like environmental 
issues, food security and sustainable development. Agricultural statistics is a 
dynamic issue and it will be a challenge for the future to maintain the high 
quality also for the new issues which came up for agricultural statistics in the 
last few years. 

6. Assessment of Crop Areas with the Use of Remote Sensing Data and Area 
Frame Sampling Method (by A. Ciołkosz, Z. Bochenek, K. Filipiak from 
Poland). The authors present methodology of area crop estimation in Poland 
with the use of aerial and satellite remote sensing developed and checked 
within the frameworks of research conducted at the Institute of Geodesy and 
Cartography. The methodology is based on using satellite images for 
delineation of agricultural land, preparing stratification map for agricultural 
production area, organising area frame sampling scheme and utilising aerial 
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photographs for collecting information on crop structure. Different methods of 
stratification of the agricultural production area were tested in order to create a 
synthetic indicator characterising intensity of agricultural production. Besides, 
the comparative analysis of the results compiled with the results achieved by 
means of traditional methods used by the Central Statistical Office of Poland 
has been made. 

7. New challenges facing the systems of information in agriculture and rural 
areas (by M. -L. Widèn and R. Selander from Sweden). This paper mainly 
deals with practical Swedish experience from TAPAS (Technical Action 
Plans for Agricultural Statistics) projects on how to develop statistics in these 
fields. It contains a discussion on available data sources and how these can be 
used efficiently. The System of Statistical Registers at Statistics Sweden is 
presented. The basic Swedish approach is to use, as much as possible, the 
existing information in a system of registers. Another topic of a different kind 
is how to describe the agricultural structure in the European Union when it 
will be enlarged from 15 to 25 countries. Some experience is provided from 
discussions on concepts and definitions in a Phare Multi Country Project 1999 
concerning how to perform Farm Structure Surveys in the candidate countries. 
In general, the new member states have a different agricultural structure than 
the present member states. The new member states have a large proportion of 
small units with little or no production for the market. However, these units 
still influence total production, rural development and the social situation. 

8. The Restructuring of the Greek Statistical Information System in 
Agriculture (by V. Benaki from Greece). The author describes how the Greek 
information system has been adapted to the requirements of the community 
system with particular reference to the problems and the actions had been 
taken to solve them. The building of statistics, which would be coherent with 
the EU requirements, shows the necessity to restructure the whole information 
system concerning agriculture. It is stressed that the restructure of the national 
systems in order to be comparable with those already existing in other Member 
States, it’s a heavy task and requires considerable resources. 

The second part of this issue under the title Other articles contains three 
articles: 

1) The censuses of agriculture in Poland in 1996 and 2002 (by H. Wanke from 
Poland). The paper starts with the review of several facts on agricultural 
censuses and agricultural sample surveys carried out in Poland in the past. The 
author describes generally methodology the Censuses of Agriculture in 1996 
and 2002, and compares some obtained results. 

2) Optimal Stratification and Sample Allocation between Subpopulations and 
Strata (by B. Lednicki and R. Wieczorkowski from Poland). The paper 
presents a numerical algorithm for determination of optimal strata boundaries 
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in simple stratified random sampling with one take-all stratum and several 
take-some strata. This algorithm is used as a tool in fixed-precision sample 
allocation in subpopulations. One-dimensional stratification algorithm is 
generalized for multivariate stratification problems. Empirical results on using 
new methodology in real surveys conducted by Central Statistical Office 
(Poland) are presented. 

3) Development of Household Surveys in Transition Countries — Some 
Quality Issues (by J. Kordos from Poland). The author presents the 
development of methodology of household surveys in transition countries in 
the last ten years. Surveys discussed include Household Budget Surveys 
(HBS), Labour Force Surveys (LFS), and several household surveys, such as 
demographic surveys, health care surveys, and some living condition surveys 
are only mentioned. Some quality issues of these surveys are considered. The 
author begins with discussion of redesigning of HBS and designing of LFS in 
different transition countries, focusing on sample designs, size of samples, 
weighting results, sampling and nonsampling errors evaluation (mainly 
nonresponse rates), and general improvement of the surveys.  

At the end of this issue there are two reports: 
I. International Seminar on Development and Restructuring of 

Agricultural Observations and Users’ Needs, Cracow, Poland, July 
9—14, 2003 (Prepared by Liliana Kursa). Eight papers of the 
seminar are included in the present edition of “Statistics in 
Transition”. All papers can be found on the Internet site 
www.stat.gov.pl and in the “Proceedings of the Seminar” published 
by Central Statistical Office. 

II. International Conference on Policy-Making in an Information 
Age, Szczecin, Poland, August 8—9, 2003 (Prepared by Tadeusz 
Walczak). All papers presented at the Conference are published by 
ISI in co-operation with the CSO, Poland, in Proceedings. Selected 
papers are to be published in “Special Issue” of Statistics in 
Transition (vol. 6, Number 3, November 2003). 

  

Jan Kordos  

The Editor 
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EUROPEAN AGRICULTURAL STATISTICS  
AND EU ENLARGEMENT 

Derek Peare1

ABSTRACT 

The European System of Agricultural Statistics has a long history but has 
seen many changes throughout the years of its existence. The enlargement of 
the European Union to 25 Member States in 2004, together with further 
planned accessions, will present many challenges and opportunities both for 
the European Commission and for existing and new members. The 
requirements of policy makers and other users continue to evolve requiring 
changes to meet and even to anticipate these developments. Much has already 
been achieved in the accession and other candidate countries in preparation for 
the period ahead but much remains to be done. 

Drawing on the experience of existing members, of previous 
enlargements and on the mutual assistance of members of the system, some 
conclusions are drawn on appropriate approaches to the tasks which lie ahead. 

1. Introduction 

The European Statistical System (ESS) is not a monolithic entity but a co-
operative federation of the National Systems most of which predate the ESS by 
many years. The greatest strength of the ESS lies in its ability to produce high 
quality, relevant, coherent, comparable and timely official statistical information. 
To achieve this a long process of harmonisation has taken place but not at the 
expense of those aspects of national systems which are well adapted to particular 
national conditions. Exchanges of experience and adoption of “best practices” 
have contributed to the development of the system and also to a considerable 
convergence in national practices where this has been found to be beneficial. The 
quality of European Statistics is largely conditioned by the quality of statistical 
work in the Member States. Eurostat’s success relies heavily on the establishment 
and maintenance of effective operating links with its working partners. 
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The ESS has a long tradition of providing mutual assistance to its members 
and also providing assistance going beyond the confines of the European Union. 
Development cooperation was given a legal basis in the Treaty on European 
Union at Maastricht in 1991. This cooperation is implemented via a range of 
international agreements with an increasing movement towards associations of a 
regional nature. Eurostat has played a full role in these cooperation activities. The 
particular form of cooperation with colleagues in the accession and candidate 
countries, which has been largely financed by the PHARE programme and 
(particularly for Cyprus, Malta and Turkey) other pre-accession funding, is 
described in some detail below. 

The successive enlargements of the EU have seen the founding Member 
States1 joined by the accession of Denmark, Ireland and the United Kingdom in 
1973, of Greece in 1981, of Portugal and Spain in 1986 and, most recently, of 
Austria, Finland and Sweden in 1995. As with the original Member States, the 
process of convergence of statistical systems has taken time to adapt the different 
traditions of national systems to the requirements of the Community system 
(which have themselves seen many changes over the years). On each occasion 
close collaboration between the services of the applicant countries, the 
Commission and those of existing Member States has served to ease the process 
of integration. The lessons learned from these experiences make a valuable 
contribution to the current process. 

The purpose of this paper is to describe how the European agricultural 
statistics system functions with particular reference to issues related to 
enlargement of the European Union. 

2. Enlargement 

The national statistical systems of candidate and accession countries have 
been faced with a particular problem of adaptation during the negotiation process 
which is not common to other administrative sectors. Statistical data underlie 
much of the negotiation process which precedes accession and, to be fully useful, 
these data must conform to ESS norms in order to permit comparability with ESS 
data. Thus, statistical systems must start the process of convergence long before 
the process of accession is complete. 

As with previous enlargements the current candidate and accession countries 
have made enormous strides prior to accession (with the assistance of the 
Commission and national statistical services of Member States). The flow and 
quality of data has reached the stage where Candidate Country statistics may be 
placed alongside those of the existing ESS members. Nevertheless problems 
remain and some have been identified during the process of evolution towards 
ESS norms. An indication of the range of topics covered by Community 

                                                           
1 Belgium, France, Germany, Italy, Luxembourg and The Netherlands. 
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agricultural statistics is given in an annex. This list, based on the corresponding 
themes described in the 2004 statistical programme, could serve as a check-list in 
considering progress and in identifying areas where work remains to be done. 

In general, provision of technical assistance is seen as a priority, and its 
organisation is assured by Eurostat. At the overall ESS level the continuing 
objectives remain to fund, contract, organise and provide statistical cooperation 
activities with the 13 candidate countries in order to: 
• Progressively integrate the statistical systems of the candidate countries into 

the ESS; 
• Promote and verify compliance with the acquis communautaire1 (the set of 

obligations accepted by members of the ESS) and its developments thus 
enhancing comparability with existing EU statistics; 

• Manage and deliver the data flows needed in the framework of international 
negotiations on different levels and in various circumstances; 

• Support the enlargement process with statistical data: this activity has been 
very demanding both for Eurostat and for the accession and other candidate 
countries; 

• Strengthen statistical systems in terms of their institutional capacities. 
This statistical assistance work and the support of the enlargement process are 
continuing, although reducing as a higher degree of compliance has been 
achieved. Many of the supporting tools and much of the data support is in 
place and operational. The statistics provided satisfy many of the needs of 
clients. 
For agricultural statistics a number of specific priority orientations have been 
identified which have implications, directly or indirectly, for the integration of 
the systems of new Member States into the Community system; 

• Continue the integration of Community agricultural statistics with other 
Community statistics and with related activities of Directorates-General of the 
Commission other than Eurostat; 

• Exploit the extensive stock of harmonised data by modelling work and by 
making it more directly accessible to Member States; 

• Further develop agricultural and earth observation work on land use to meet 
generalised needs; 

                                                           
1 The ‘acquis communautaire’ comprises the entire body of legislation of the European 

Communities which has accumulated, and been revised, over the last 45 years. It includes 
• the founding Treaty of Rome as revised by subsequent treaties,  
• the Regulations and Directives passed by the Council of Ministers and the European 

Parliament,  
• the Regulations and Directives adopted by the Commission, 
• the judgements of the European Court of Justice.  

In practice further, less formal, agreements and accepted procedures are also regarded and treated 
as part of the acquis. 
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• Plan together the further evolution of agricultural statistics tied to known or 
expected Commission policy needs (including revision of the Common 
Agricultural Policy, enlargement, WTO, agro-industry developments, future of 
the rural world and environmental aspects); 

• Initiate and support new data collection regimes in accession and other 
candidate countries, particularly where these are necessary in order to enable 
these countries to meet the acquis communautaire. 

3. Agriculture 

The Common Agricultural Policy (CAP) absorbs nearly half the European 
Union budget. The Commission thus has a major task with regard to the CAP, 
with the usual role of policy formulation, monitoring, evaluation and adaptation. 
The Commission has extensive delegated competence for current management. 
The main effort of the ESS is to operate this large set of statistics and to carry out 
essential maintenance.  

The development of European Agricultural Statistics predates the 
establishment of the European Union in all current and potential Member States. 
The history of Community Agricultural Statistics is one of the earlier success 
stories of Eurostat. The directorate for agricultural statistics in its original form 
was established early in the history of the Statistical Office of the European 
Communities with two divisions. In addition to the establishment of production 
and price statistics for agricultural products, early landmarks included the 
development of supply balance sheets in support of the management of the 
Common Agricultural Policy and the evolution of Economic Accounts for 
Agriculture. The first Farm Structure Survey was carried out in 1966/67 and a 
framework of close collaboration with National Services marked an important 
element in the success of these actions. The Agricultural Statistics Committee 
brings together the national directors of agricultural statistics in a forum which 
supervises the activities of Working Parties dealing with the technical 
management of the sector. The establishment of the Standing Committee for 
Agricultural Statistics in 1972 provided a framework within which the 
“comitology” aspects of agricultural statistics legislation delegated to the 
Commission could be handled. 

Attention is also being paid to the growing need for information in the 
consumer/welfare aspects of agriculture and to statistical support for the rural 
development component of the CAP. An important task is to establish a regular 
flow of comparable data, from official sources, relating to these issues for all 
current and future Member States. 

A particular area currently requiring attention is the environmental 
dimension, requiring the development of statistics needed for analysing 
interlinkages between agriculture and the environment, including the 
improvement of statistics on the use of fertilisers and pesticides, on organic 
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farming and on action to maintain biodiversity and rural habitats. Work on agri-
environmental data is being further developed. In particular, work is proceeding 
on indicators of the integration of environmental considerations into the CAP and 
on operational landscape indicators. 

A feature of agricultural statistics is that they cover a range of activities 
comparable to the activities of the statistical system as a whole dealing with 
production, external and internal trade, structure, prices, national and farm 
accounts, social and, most recently, environmental aspects. In dealing with these 
topics agricultural statisticians need to co-ordinate their activities with their 
colleagues in other domains while endeavouring to meet the growing needs of 
their clients. An additional aspect of co-ordination is that assured with other 
agencies involved with agricultural statistics on an international level. 

The evolution of the EEC of six Member States to the present fifteen 
members of the European Union together with the major changes which have 
taken place in the CAP have presented many and varied challenges. The imminent 
enlargement of the Union and further evolution in the CAP and associated 
policies presents another range of new challenges. In the 1980s, as a response to 
similar pressures, agricultural statistics restructuring plans for particular countries 
(Italy, Portugal, Ireland and Greece) were designed and implemented with support 
from the Commission and from other Member States. These experiences may 
prove particularly valuable in the context of the current and future enlargements. 
Each national system brings to the ESS its own history and experience. Some 
have been better adapted to the particular requirements of the ESS than others and 
these specific Community actions have facilitated the adaptation of national 
systems to meet Community requirements. The philosophy of these plans for 
agricultural statistics is critical in the context of the enlargement of the Union.  

It is generally necessary for agricultural statistics to be formulated to meet 
the needs of the CAP seven to ten years hence, taking account of the way the CAP 
may change following past, current and future reforms.  

A particular strategic activity in the coming years will be the undertaking of 
a major review of the future of European agricultural statistics with the target of 
implementing any necessary reforms by 2007 at the latest.  

The choice of 2007 is heavily influenced by the fact that the current 
framework for a number of important activities will come to a critical point in 
2007 and provision for their future will need to be put in place in good time if 
disruption is to be avoided. These activities include the final Farm Structure 
Survey under current legislation, the final phase of the LUCAS1 pilot project, 
completion of the current TAPAS2 programme and the new Regional Funds 
strategy coming into effect. The year 2007 will also be the final year of the 
                                                           
1 Land Use/Cover Area Frame Sampling  This project is designed to evaluate the feasibility of 

establishing an area frame multi-purpose sample designed to yield timely and reliable results at 
the EU level. 

2 Technical Action Plan for Agricultural Statistics  (described further below). 
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current five year statistical programme of the ESS. From the user side the medium 
term future of the CAP should be clear and the corresponding statistical needs 
should be well defined. A further major event foreseen for 2007 is, of course, the 
next enlargement. 

Clearly the period between now and 2007 will not be without developments. 
The current programme of work and development will continue and external 
influences such as two enlargements (2004 and 2007), developments in CAP 
reform and further progress with the simplification of legislation and procedures 
will have their impacts. 

4. Existing technical cooperation and capacity building 

The Technical Action Plan for Agricultural Statistics (TAPAS) management 
framework provides a collective and transparent approach to steadily improving 
use of available national and Community resources for producing agricultural 
statistics. This programme supports work in Member States designed to test 
innovative methodologies particularly with a view to reducing response burdens 
and overall costs of data collection while having a positive impact on quality, 
comparability, efficiency, simplification and timeliness. This involves seeking 
efficiency savings in all agricultural statistics, whilst tuning systems to focus 
outputs on user needs. Experience gained and lessons learnt are shared in order to 
encourage the spread of “best practice”. It is planned that, from the moment of 
accession, this programme will be extended to support the efforts of national 
administrations in the new Member States to further develop their agricultural 
statistics capacities and expertise.  

Participation in Eurostat working groups and training courses has proven to 
be an effective means of transmitting information and experience, while 
extending the range of secondment opportunities for statistical staff working in 
Eurostat and in national administrations to gain work experience in other ESS 
organisations has an important part to play in the continuing integration of the 
actors in the ESS. 

Programming of activities is done on the basis of a strong strategic approach 
and includes involvement and steering from Eurostat units.  

In nearly all operations the active contribution of candidate countries is 
indispensable. Sufficient funding from the various programmes for statistics is a 
prerequisite for nearly all operations.  

5. Agricultural Statistical Plans 

An important distinction needs to be made between resources for current 
production and those devoted to the longer term investment in human, 
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organisational and physical resources which is represented by the concept of 
capacity building.  

The more important characteristics which give value to the output of the ESS 
include the regularity of production and the coherence of statistical series. The 
early stages of integration of new members into the system are sometimes 
characterised by great, but dispersed, efforts to produce required data. These 
efforts yield data but may not be targeted at the longer term need for regular 
statistical outputs (continuity of production) and, on occasion, it is found that 
related data series are incoherent in the sense that, to give a simple example, the 
product of price and volume may not correspond to reported value. TAPAS can 
contribute to the search for solutions to such problems as can exchanges of 
experiences with peers from other Member States. However, some members of 
the ESS have felt it advantageous to undertake more fundamental restructuring of 
their national systems of agricultural statistics in order to meet new challenges in 
an effective fashion. 

Previous experience within the ESS of such restructuring plans has been 
varied and plans have been implemented for established, new and acceding 
Member States at different times. Certain features have been identified as 
common and are believed to be fundamental to success. The most important of 
these is recognition by all concerned that the plans are national and are 
implemented with support from fellow members of the ESS (Commission and 
Member States). Thus, the work programme is drawn up by the Member State in 
response to its needs for capacity building. Experience has shown that a close co-
ordination of the activities of the various statistical and other agencies involved in 
a national system is essential for any long term success. Close cooperation with 
users is equally critical. In the context of agricultural statistics this implies that the 
various statistical agencies involved at all stages of the system (frequently 
implying co-ordination with geographically decentralised bodies for data 
collection activities) must maintain continuing close collaboration with policy 
making agencies in order to meet and anticipate statistical requirements. 

Elements of the programme may encompass development of human capital (e.g. 
training programmes, exchanges of know-how,..), of organisational structures (e.g. 
management consultancy and training, data collection networks, ..) and/or of physical 
capital (including especially IT investment). A key success factor is the level of 
commitment of the Member State to the programme of work which needs to be 
manifested, inter alia, by sponsorship of the programme at the highest levels of 
the administration. The close association between agencies mentioned in the 
previous paragraph is also critical. 

6. The role of the Commission 

The Commission plays a role of facilitator in the development of national 
plans and can draw on its previous experience (together with that of Member 
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States) in participating in such plans. The Commission also takes the initiative in 
securing a Community contribution to the costs associated with plans. The 
Commission also, generally in collaboration with Member States, participates in 
the monitoring of the expenditure of the Community contribution. 

In the context of the current enlargement, some relatively informal 
discussion of the possibility of supporting requests from candidate and accession 
countries for aid in capacity building exercises for agricultural statistics has 
already taken place. The time has now come to take this process forward but the 
initiative and responsibility for the operation must rest with the national 
administrations involved in the restructuring. 

7. Conclusions 

It is clear that a great deal of progress has already been made towards the full 
integration of the new members of the European agricultural statistics system. At 
the same time it is necessary to recognise the fragility of some of the 
achievements and the need to build upon others to complete the process of 
adapting national systems in order for them to be able to meet fully the 
demanding challenges which still lie ahead. These are primarily national tasks but 
full support from Eurostat and other members of the system may be expected. 

Key issues include the allocation of adequate resources to maintain 
information flows and to establish the new surveys which are necessary to 
complete the system. At a technical level TAPAS will have a key role to play in 
supporting the development and implementation of practical solutions to specific 
problems. 

At a strategic level it may be necessary to consider more fundamental 
approaches in the form of major restructuring programmes in order to ensure 
adequate institutional structures as well as the technical infrastructure and 
capacity necessary to meet all needs in an efficient and sustainable fashion. 
Previous experiences show that such major enterprises require the full co-
ordinated commitment of national authorities to a relatively long term 
programme. The basic design of this programme must originate nationally since 
only individual national administrations know their own situation well enough to 
plan such an operation successfully. Advice and practical assistance may be 
expected from other partners in the European system in the light of their 
experience both at the planning and implementation phases.  

ANNEX 
List of modules and themes directly related to agricultural statistics in the 2003 annual 
statistical programme. 

1. Land use and landscape 
  Land use and remote sensing 
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  Rural development statistics 
 
2. Agricultural structures 
  Structure and typology of holdings 
 
3. Agricultural monetary statistics 
  Prices and economic accounts 
  Modelling and data dissemination 
 
4. Crop production 
  Crop production statistics 
 
5. Animal production 
  Livestock and meat 
  Milk and dairy products statistics 
 
6. Agro-industry statistics 
  Agro-industry statistics 
  Food safety statistics 
 
7. Coordination and reform of agricultural statistics 
  Improvement of agricultural statistics (TAPAS) 
  Improvement of agricultural statistics (other) 
  Agro-environmental statistics 
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MICRO DATA AND DATA QUALITY  
IN THE EUROPEAN STATISTICAL SYSTEM 

Kristian Hjulsager1

ABSTRACT 

The quality of micro data is ultimately decisive for the compilation of 
valid statistics, which can contribute to a relevant and high qualitative basis for 
decisions. The coordination of the contents in the wide range of agricultural 
aspects is to ensure that a cohesive statistical system is achieved, and thereby 
optimize the use of resources both at the national level and at the Commission 
level.  

The present paper outlines the basic quality requirements that can be 
imposed on micro data and gives examples of the use of micro data in 
connection with compiling a number of statistics that are included in the 
European Statistical System for agriculture. This use has reduced the costs 
involved in producing the statistics in question and has simultaneously 
contributed to enhancing the data quality.  

1. Introduction 

The present paper gives some examples of the use of micro data in the 
European Statistical System for agricultural statistics, including the statistical 
usefulness that can be achieved by coordinating efforts and uses of micro data 
within the statistical domain.  

Furthermore, quality aspects/quality requirements are discussed in relation to 
micro data, which in the present context is to be understood as data concerning 
the individual unit. There are quality requirements that have to be fulfilled before 
the present micro data can be incorporated, and as a finished product ensures that 
valid statistics are compiled.  

There are examples of concrete uses of micro data in connection with some 
of the statistics that are transmitted by Denmark, for the purpose of complying 
with the agricultural statistics programme of the European Statistical System. The 
paper discusses the coordination/use in connection with the accounts statistics 
                                                           
1 Statistics Denmark. 
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(FADN system) and structural surveys in agriculture. The use of micro data 
concerning organic farming and structural surveys is also outlined. The 
relationship between economic accounts for agriculture (EAA) and the 
agricultural accounts statistics (FADN system) and the use of accounts data at 
micro level, which are intended for compiling statistics on capital formation, 
interest payments and liabilities. Finally, an example is given of linkages of micro 
data from the statistics on persons and the business statistics in the form of 
individuals and agricultural holdings in conjunction with compiling statistics on 
income of the agricultural households sector (IAHS).    

2. Data quality 

The quality of micro data must ultimately be able to ensure that official 
statistics meet the quality requirements that are imposed. Many national statistical 
institutes hold homogeneous views of how quality is to be defined. Statistics 
Denmark’s view with respect to defining quality is, at the general level, divided 
by 5 quality dimensions. High quality implies that the statistics are relevant, 
reliable, timely, cohesive and are made available. 

In order to incorporate micro data and ultimately ensure that the general 
quality requirements, which are imposed on official statistics, are fulfilled, there is 
a number of requirements that are made with respect to the data included in the 
different statistics. Some of the most important requirements in my opinion are 
briefly described below. 

Precise definition of units 

For statistical use it is important that the units are well defined. This is not a 
problem for "natural" units, such as persons or motor vehicles which, compared to 
other units, more or less define themselves. 

Problems occur very rapidly when other types of unit are considered, and 
here business units, e.g. agricultural holdings are a good example. A business 
enterprise or workplace is an abstract concept. Its existence can only be 
established and its nature defined in accordance with very precise rules. 

Identifiers 

Identifiers play a very considerable role both in the maintenance of the units 
in the statistical registers and in their statistical use. With respect to compiling 
statistics, it is particular important that it should be possible to employ the 
common identifiers used in many statistical registers in order to link information 
from various sources to one unit.  

In this context, the most important keys are the person number, street 
address and workplace number. In Denmark, all business units have a central 
business number and it is used by the different official administrative authorities 
within their field of responsibility. 
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Time references 

The time dimension plays a very special role in statistics revealing patterns 
and trends in society, and in all areas of coverage, it is necessary to be able to 
make comparisons over time. In statistical publications or databases the time 
dimension is, broadly speaking, ever-present. It is therefore vital for the statistical 
usability that reliable information on various dates be contained in the statistical 
registers. 

This applies primarily to the dates of changes or events. Among the main 
events of interest here are the" birth" and "death" of units, but it is also important 
to date other changes affecting units. What we are concerned with here is the real 
point-in-time at which an event took place, bringing about a change in an item of 
data, e.g. the date of a removal or the date of a change of sector for a business 
enterprise. 

Date of registration 

In addition to dates of events or changes there is a need for registration 
dates, i.e. an indication of when the data value in question was entered in the 
statistical register. This is of crucial importance when the register has to function 
as a statistical model of the reality the statistics is to describe. 

The ideal situation is therefore that items of information in the statistical 
register should be accompanied by two dates: the date of an event or the date on 
which a change took effect and a date of registration. 

Stability 

An important property of statistic is that they can describe a process over 
time, i.e. they can show how a particular magnitude develops from month to 
month and from year to year etc. Consequently, it is also of great importance that 
concepts in the statistical registers remain constant over the long term. Otherwise, 
major problems can arise in securing comparable figures from one period to the 
next. 

The basic information must be relevant 

The most important quality requirement to be fulfilled by micro data is that it 
must be relevant to the statistics. This implies that the data must relate to the 
concepts that we want to monitor in the statistics. It is easy to check the relevance 
in traditional statistics that are based on data specially collected for the purpose. It 
is more difficult when the statistics are to be based on data collected for a 
different purpose, i.e. administrative purposes. 

Basic information must be reliable 

In order to be able to draw correct conclusions from the final statistics, it is a 
must that micro data for compiling the statistics are reliable. This applies, 
irrespective of whether the data are questionnaire-based or are obtained from 
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registers. There must be a high degree of certainty that the recorded data is a 
reliable reflection of the conditions that have been surveyed. 

Naturally, it can be argued that as long as errors are not systematic, they will 
not result in skewed boundary distributions, as errors in opposite directions have a 
tendency to counterbalance one another. But when, as is often necessary, we look 
at statistical links between several variables, such errors become a problem, as 
they can distort the assessment of those links. 

If the errors tend systematically in a particular direction, the problems are 
immediately magnified but their systematic nature may make it easier to correct 
them. 

3.1. Accounts statistics and structural surveys in agriculture 

There is a close-knit coordination in Denmark between the agricultural 
accounts statistics at micro level and the structural surveys. Data from the 
structural surveys are used for updating the Register of Agricultural Statistics and 
form the basis for drawing the sample units for the accounts statistics on 
agricultural and horticultural holdings and the special accounts statistics on 
organic farms. The results from the accounts statistics are also used for classifying 
holdings by type of farming and economic size. 

Selection of book-keeping farms 

When book-keeping farms are selected, the requirements of representative 
national accounts are taken into consideration as well as the requirements that are 
imposed in connection with EU’s information network for agricultural book-
keeping, which is also called RICA or FADN. 

The population comprises all types of farms which, in accordance with 
Statistics Denmark’s agricultural and horticultural surveys, have a standard gross 
margin from the agricultural production of at least 50 pct. of the total standard 
gross margin from the agricultural and horticultural production, and farms which 
have a total arable area — excluding forests and gardens — of 10.0 hectares and 
more. Furthermore, holdings engaged in fur farming without any arable area are 
also included; and individual farms with an arable area under 10.0 hectares may 
also be included, provided that their economic size exceeds 8 ESE. 

In conjunction with the process of selecting book-keeping farms, the 
population of farms are divided (stratification of the population) into groups. This 
process is conducted on the basis of the agricultural and horticultural survey for 
the year in question. This division forms the basis for the sample distribution and 
is based on a classification, with the following characteristics: 
1. Terms of employment (full-time or part-time farming) 
2 .Economic size 
3. Type of farming 
4. Agricultural area 
5. Age of farmer 
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6. Location 
The sample survey comprises 4—5 pct. of the entire population in 

agriculture as a whole. There are considerable variations in the selection rate for 
the sub-populations, partly to achieve a sufficiently high number of farms for 
representing the smaller populations. In selecting the farm units, efforts have been 
made to ensure that the largest possible number of farms is included in the 
statistics for several years in succession. 

Classification of farms, by type of farming and economic size 

The basis for classifying a farm is to calculate the total standard gross 
margin of the farms and to make a distribution of the various activities in which 
the farm is engaged. The standard gross margin for an activity is defined as the 
difference between the standard production and value and the standard size of the 
variable costs that can be directly linked to the activity. The Standard gross 
Margin, abbreviated SGM, is fixed for each hectare of arable area for crop 
production activities and for each livestock involving activities related to 
livestock production.  

The standard gross margins are estimated on the basis of the agricultural 
accounts statistics. They are estimated for the groupings of crop and livestock that 
are applied in connection with the harmonised EU surveys of the structure of 
farms. The standard gross margin is estimated as the average of the standard gross 
margins for 3 operating years, with attention focussed on the reference year. In 
this way, it is ensured that the standard contributions margins are not influenced 
by any exceptional production and price conditions in a single year.  

3.2. Organic farming and structural surveys in agriculture 

Statistics showing developments in the number of organic farms and their 
organic area are compiled annually. The statistics monitor developments in the 
number of organic farms, the total areas of the organic farms, number of organic 
farms and livestock analysed by types of farming, area of the organic farms by 
types of crop, and the operating results of the organic farms.  

When the Danish Plant Directorate conducts checks of the organic farms, 
data on the farms are collected. The farms are entered in the Register of 
Agricultural Statistics and the conditions of all farms, as calculated in the annual 
structural surveys, are related to the checks conducted by the Plant Directorate. 
Economic data concerning the organic and traditional farms are obtained from the 
annual agricultural accounts statistics. The statistics are thus compiled on the 
basis of micro data from three sources in the form of data checks, with respect to 
organic production in agriculture, the annual agricultural and horticultural survey 
and the annual accounts statistics on organic farming.  

3.3. Economic Accounts for Agriculture and Agricultural Accounts Statistics 
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Gross value added at factor cost in agriculture comprises the economic 
accounts for agriculture and thus constitutes the agricultural sector’s share of the 
national accounts. Gross value added at factor cost is the amount available for 
compensation of total manpower and capital resources used in the agricultural 
sector, including depreciations, payments of interest on equity and loan capital, 
compensation of permanent workers and remuneration for the work efforts, etc. 
performed by the farmer. Gross value added at factor cost in agriculture is divided 
into the following general items: Total sales value ex producer, value of 
agricultural services, value of secondary activities, value of changes in stocks and 
livestock with producers, intermediate consumption, gross value added at 
producer prices, product-linked subsidies, taxes and duties, gross value added at 
basic prices and general subsidies, taxes and duties.  

The results from many statistics concerning the agricultural sector are used 
for compiling the statistics on gross value added at factor cost. With respect to 
intermediate consumption, the annual agricultural accounts statistics form the 
basis for estimating a number of items.  

Intermediate consumption comprises total purchases of the raw and auxiliary 
materials used in the production process, including purchases from middlemen 
and the like, internally applied crop products, expenditure on repair and 
maintenance of the capital equipment, expenditure on agricultural services 
(including machine pools) and expenditure on services by other industries.  

If there is any information on prices and quantities for the raw and auxiliary 
materials used, the expenditure is estimated on the basis of total purchases and the 
average prices paid for each individual raw and auxiliary material, whereas the 
estimates of other expenditures are based on information from the available 
agricultural accounts statistics as well as information from a range of special 
statistics.    

In a number of cases, the annual agricultural accounts statistics are used in 
computing gross value added at factor cost in agriculture. Some of the most 
important areas are given below. 

Energy 

Expenditure on energy comprises the total consumption of electricity and 
fuels in agriculture and horticulture, including consumption of energy for 
commercial use of private cars. Duties on energy are included in the expenditure. 

Repair and maintenance 

Expenditure on repair comprises farm buildings, production plants, 
machinery and equipment, and repair and maintenance of soil improvement and 
land reclamation. 

Expenditure on raw and auxiliary materials 

This item comprises expenditure on flower pots and growth containers, 
growth media and carbon dioxide. 
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Agricultural services 

Expenditure on agricultural services comprises expenditure on machine 
pools and rental of milk quotas. The estimate of expenditure on machine pools is 
also based on the annual agricultural accounts statistics. 

Services 

Expenditure on services by other industries comprises insurance services, 
commercial share of costs on private cars in the agricultural sector, expenditure 
on packaging materials, water charges, costs concerning the cultivation of plants 
and livestock production, including expenditure on veterinary services and 
inspection services, and various costs. Except for insurance services, the estimate 
of expenditure on services by other industries is based on the annual agricultural 
statistics.  

3.4. Gross fixed capital formation, interest payments and liabilities  
in agriculture 

For the purpose of analysing gross fixed capital formation, interest payments 
and liabilities in agriculture, Statistics Denmark compiles annual statistics on the 
basis of a wide number of accounts that relate to the individual agricultural 
holding as well as a number of accounts that are included in the annual statistics 
within the FADN system. This information provides the basis for estimating 
depreciations and interest payments, which are intended for compiling the 
statistics on gross value added at factor cost in agriculture.  

Gross fixed capital formation in agriculture 

The statistics analyse gross fixed capital formation in agriculture in 
connection with farm buildings, equipment and soil improvement estimated at 
current prices as well as constant prices. The statistics do not cover horticultural 
holdings and specialized fur farms. 

Gross fixed capital formation is compiled on the basis of computerized 
extracts from the accounts data submitted by the agricultural associations. The 
statistics cover 12,000 calendar-based accounts, where almost 2,000 accounts are 
included in the FADN system, with respect to Denmark.  

The primary accounts data are raised in order to represent the total 
agricultural sector, excluding horticultural holdings. In the data that have been 
raised, the ratio between the number of farms in the agricultural survey for the 
year in question and the number of farms in the primary accounts data has been 
incorporated. The raising-factors that have been applied are divided by age of 
farmer, main type of farming and extent of production. The depreciations are 
estimated in accordance with the principle of linear depreciation, where a fixed 
share of the capital goods is depreciated annually. 

Interest payments and liabilities in agriculture 
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The statistics monitor interest payments and liabilities in agriculture by use 
of farmer and by main type of farming. 

Interest payments and liabilities are calculated on the basis of computerized 
extracts from the accounts data submitted by the agricultural associations. The 
primary accounts data are raised and comprise about 12,000 calendar-based 
accounts, excluding horticultural holdings. In the data that have been raised, the 
ratio between the number of farms in the agricultural survey for the year in 
question and the number of farms in the primary accounts data has been 
incorporated. The raising-factors that have been applied are divided by age of 
farmer, and subsequently sub-divided by area of farm and main type of farming.  

Interest payments are calculated at the end of the accounting period and 
relate to the total liabilities of farmers, and consequently also include interest paid 
on private liabilities. Interest payments are estimated as interest outstanding + 
capital losses on commercial foreign loans (finance loans) — capital gains on 
commercial foreign loans (finance loans).  

Liabilities are calculated at cash value at the end of the year and comprise 
commercial as well as private liabilities. The total liabilities are divided by 
secured liabilities and other liabilities. Secured liabilities comprise mortgage 
loans, overdraft credit and contractual liabilities with respect to machinery, while 
other liabilities comprise liabilities, with respect to feeding stuffs and repair costs 
payable, etc.  

3.5. Income of the Agricultural Households Sector (IAHS) 

The statistics analyse the income dependence of agricultural households on 
the agricultural production and other sources of income. The statistics thus reveal 
to which extent the income of agricultural households differs in accordance with 
earnings from the primary operation, dependent on the type of farming and scope 
of production. The statistics monitor family income in agriculture and horticulture 
divided by, e.g. types of farming, manpower and age of farmer.  

The statistics on income of agricultural households are solely compiled from 
register-based data extracts. The registers used are the Register of Agricultural 
and Horticultural Statistics, the Central Population Register (CPR) and the 
Register of Income Statistics.  

The basis is the annual sample survey of 20—25,000 agricultural and 
horticultural holdings, which are extracted from the Register of Agricultural 
Statistics containing the associated address data, which are updated from the 
annual structural surveys. Information from the Central Population Register 
(CPR) is linked to the sample survey, and each individual agricultural household 
is thereby identified on the basis of information on spouses, number of children, 
etc. Income data from the Register of Income Statistics are linked to the 
households in the sample survey.   

The principal basis of the income statistics is the assessment of income tax 
from the Central Register of Salary Information, which contains information on 
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earnings, tax allowances and wealth submitted by the municipalities to the Central 
Customs and Tax Administration on the basis of tax return forms as well as a 
number of data reported in accordance with the Danish Tax Control by 
employers, banks, and municipalities, etc. to the Central Customs and Tax 
Administration.  

4. Conclusions 

To ensure the compilation of valid statistics that can contribute to a sound 
basis for decisions within the domain of European agricultural statistics, it is 
essential to maintain and refine the quality of the micro data that are included in 
the European Statistical System, with attention particularly centred on agricultural 
statistics.  

With respect to the field of European agricultural statistics, attention should 
be centred on establishing a cohesive system where data from the various 
statistics can be included and contribute to a general analysis of the agricultural 
sector in Europe. If a sufficient coordination between the various statistics is 
achieved, whether they are compiled in DGAGRI or under the auspices of 
Eurostat, it is possible to optimize the use of resources both at the national level 
and at the Commission level. We have taken some important steps forward, with 
respect to the structural surveys and the Economic Accounts for Agriculture on 
the one hand, and the FADN/RIGA system on the other hand, as it appears from 
the above examples described in this paper. However, coordination must be 
maintained and further refined, including also the new statistical domains, such as 
food safety and rural development, in order to keep and enhance the quality of 
micro data, and thereby the data quality in the European Statistical System in the 
long term.  
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FAOSTAT2 PROJECT AND COUNTRYSTAT 

Haluk Kasnakoglu1 and Robert Mayo2

ABSTRACT 

The modernization of FAOSTAT (the major statistical database in 
FAO’s information system) will meet provide improved methodologies and 
data quality, streamlined system processes, improved user access to statistical 
data and a stable and reliable technical environment. This paper outlines the 
aims and structure of the FAOSTAT2 Project and introduces the sub-project 
CountrySTAT which will be developed in parallel to FAOSTAT2.  

CountrySTAT, a scaled-down version of FAOSTAT2 will provide 
satellite statistical modules for to countries to implement as required. The 
major objectives for the CountrySTAT project are statistical capacity building; 
improved statistical data; and the facilitation of data use by national policy-
makers. CountrySTAT will assist countries in developing a statistical 
information system containing available data and metadata relevant to 
agricultural policy. 

Key words: FAOSTAT CountrySTAT Statistics. 

1. Introduction 

The FAOSTAT system is one of FAO’s most important corporate systems. It 
is a major component of FAO’s information system, contributing to the 
Organization’s strategic objective of collecting, analyzing, interpreting and 
disseminating information relating to food agriculture and nutrition. It lies at the 
core of FAO’s World Agricultural Information Centre (WAICENT) through which 
access is given to FAO’s vast store of information on agricultural and food topics 
— statistical data, documents, books, images, and maps. 

FAOSTAT is a well known product throughout the UN, statistical and 
academic worlds. Policy formulators, decision-makers and other stakeholders, 
both at the national and international levels are the primary users of the system. 
They regularly consult FAOSTAT as a data source for analysis and decision 
                                                           
1 Director, Statistics Division, Food and Agriculture Organization of the United Nations, Rome, Italy. 
2 FAOSTAT2 Project Manager, Statistics Division, Food and Agriculture Organization of the 

United Nations, Rome, Italy. 
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making. Other users of the FAOSTAT system include FAO staff, the international 
community, researchers, private enterprise and the public at large. It is estimated 
that approximately one quarter of all visits to the FAO Web pages are made with 
the purpose of retrieving statistical data. FAOSTAT supports a subscriber base 
allowing users to perform bulk data downloads for analytical purposes. Data 
contained in the FAOSTAT system are published regularly, both in hard copy 
yearbooks as well as on CD-ROMs. 

The FAOSTAT Working System (i.e., the underlying system used to 
compile, validate, transform and analyze statistical data) has been operational for 
over a decade. In recent years, its technical and functional limitations have 
become more apparent, leading to growing user frustration. In late 2001, a 
proposal to proceed with a requirement analysis for the modernization of the 
FAOSTAT Working System was endorsed and work is now proceeding on the 
modernization of the FAOSTAT Working System. 

The definition of requirements for a new FAOSTAT system commenced at 
that time. Interviews were conducted with representatives from all FAO 
organizational units that are currently providers of data to FAOSTAT as well as 
those who compile data that potentially could be included in a new system. 
Principal internal users of FAOSTAT data were also queried for their views on 
needed improvements to the system. A small representative sample of external 
users of the system was also contacted. 

2. Objectives of the New FAOSTAT2 System 

The anticipated end result of the FAOSTAT2 initiative is a new system that 
will meet FAO’s Strategic Framework Objective of "an integrated information 
resource base with current, relevant and reliable statistics, information and 
knowledge made accessible to all FAO clients." To achieve that goal, 
FAOSTAT2 must specifically address the following objectives: 
• Provide an improved user interface, streamlined system processes, and a stable 

and reliable technical environment for the FAOSTAT Working System. 
• Improve the quality of the data by providing robust tools for compiling, 

validating, estimating and analyzing data both at FAO Headquarters as well as 
at the country level. 

• Incorporate new user requirements for system functionality and access to new 
data sets. 

• Improve user access to FAOSTAT data by enhancing and creating new 
mechanisms for data dissemination, including access to data across domains. 

• Enhance data integrity by ensuring that appropriate methodologies and data 
standards are consistently applied. 

 

3. A Stable and Reliable Technical Architecture 
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The project approach recommends the use of components that have been 
created for similar projects already underway within FAO as a "quick start" 
method for building critical system functionality. Initial project outputs will 
address the more pressing technical problems and principal user requirements. 
Major improvements in system stability and reliability should be realized early in 
the project. 

4. Incorporate New User Requirements 
A number of new user requirements will be incorporated into the new 

FAOSTAT2. These include improved or new system functionality, as well as 
expanded data requirements. 

Improved or New System Functionality: New functionality will focus 
primarily on tools to facilitate data capture and improve and monitor data quality: 
data exchange standards; flexible, yet comprehensive, data editing routines; data 
estimation support and tools to be used at country-level. Software will be 
developed to enable users to easily extract and analyze FAOSTAT2 data. 

Expanded Data Requirements: The requirement analysis revealed a need for 
FAOSTAT2 to accommodate diverse types of data, which go beyond the standard 
cross section and annual time series currently maintained within the system. Many 
data sets currently maintained outside of the FAOSTAT system could be 
incorporated into an extended FAOSTAT data model. To accommodate these 
requirements, the FAOSTAT2 system should be capable of supporting the 
following: 
• Data of varying periodicity: FAOSTAT2 will support data capture at any 

frequency and interval, in addition to the standard annual time series data. This 
will include data captured monthly, on a market year basis, etc., as well as data 
captured on a less frequent basis. 

• Data projections: FAO projections will be included for any category of data 
held in the system. This will provide a more complete picture of anticipated 
trends based on historical information. 

• Sub-national data: The new system (via CountrySTAT) will provide the 
capacity to store and report on country data that is captured at the sub-national 
or administrative unit level. 

• Geo-referenced data: FAO supports a number of spatial information systems 
that contain a wealth of information on geographic and climatic conditions 
impacting food and agriculture production. Integration of FAOSTAT 
statistical data with the various FAO spatial information systems will enhance 
FAO's analytical capacity in the food and agriculture arena. To support this 
requirement, the FAOSTAT2 system will provide the capability to attach a 
"geo-reference" to data maintained within the system. 

• Data from external sources: Data available from external sources is often 
useful and necessary to assist FAO staff in their analyses. A flexible and easy-
to-use mechanism is required to access data from such sources as the 
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International Monetary Fund and World Bank and to merge them with 
FAOSTAT statistical data. 

• Meta data: Meta data enhances understanding of any given data item within 
the system by documenting its definition, history of its values, methodology 
used in its collection, national contacts, etc. This information is useful to 
statisticians who compile, validate and analyze the data, as well as to the users, 
both internal and external to FAO, who access the data. The construction of a 
metadata repository and its integration with FAOSTAT statistical data are 
essential components of the new FAOSTAT2 system. 

• Reference data: Data used in supporting calculations and validations, e.g. 
conversion factors, country codes, editing rules, etc., will be available in and 
accessible to users of FAOSTAT2. 

Figure 1. FAOSTAT2 data Flow 
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The new FAOSTAT system revolves around a core FAOSTAT module (see 
figure 2.) with distributed database modules around the core module. This model 
provides a flexible approach as the satellite databases need only to have linkages 
via correspondence tables to the core and other modules to enable data 
interchange. The core module will have standard statistical metadata elements to 
facilitate data interchange with the other database modules. Only selected 
statistical data will be included in the core module, such as the core food and 
price modules (see figures 3 and 4.). 

Figure 2. FAOSTAT2 Core and Sample Draft Satellite Database System 
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5. Improve Data Quality 

Several mechanisms for ensuring and monitoring data quality (in terms of 
accuracy, completeness, etc.) are envisioned for the FAOSTAT2 system. All data 
entered into the system will be submitted to a series of rigorous editing and 
consistency checks. System editing will be performed in real-time to identify data 
errors early in the process and increase data entry efficiency. 

Where a country has not provided complete times series data, the system will 
provide appropriate tools for estimating missing values. These tools will include 
interpolation and extrapolation algorithms as well as statistical models developed 
using analytical software packages. 

The development and publication of an XML-based standard for the 
exchange of food and agricultural statistics will also facilitate improvements in 
the quality of FAOSTAT2 data. This standard will be distributed to member 
countries and other external partners who will be requested to provide their data 
in files formatted according to the published standard. Data provided in this 
fashion will be loaded, edited and validated, thus saving time and improving data 
quality. 

FAOSTAT data quality ultimately depends on the quality of the data 
reported by member countries. This could be facilitated if countries entered and 
processed data online, which is currently possible, to a limited extent, through the 
Web-based virtual questionnaire. While this method will continue to be an option 
under the new FAOSTAT2 system, another option will also be made available: 
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CountrySTAT, a scaled-down version of the FAOSTAT2 application, which will 
provide countries with functionality to compile, validate, analyze and disseminate 
their national data. Outputs from CountrySTAT could then be easily loaded into 
FAOSTAT2 for further dissemination through FAO's web site, publications and 
CD-ROMs. 

While countries will be encouraged to implement CountrySTAT, it is 
understood that all existing methods for data capture and transmittal — paper 
questionnaires, virtual questionnaire, and electronic files — will continue to exist 
under the new FAOSTAT2 system. 

6. CountrySTAT 
CountrySTAT1 is a sub-project of the FAOSTAT2 project and will be to 

be developed in parallel to FAOSTAT2. CountrySTAT will be a scaled-down 
version of FAOSTAT2 that will be available to countries to implement the 
satellite modules as required. The major objectives for the CountrySTAT 
project are:  
• Capacity building of member countries (coordination, harmonization and 

enhanced value to data);  
• Two-way exchange of data — within countries, between countries and FAO, 

as well as between countries themselves; 
• Facilitate data use by national policy-makers. 

CountrySTAT will assist countries in developing a statistical information 
system containing available data and metadata relevant to agricultural policy, 
together with data from other extra-national sources, as well as FAO data relevant 
to the purpose.  

As with the FAOSTAT2 project, CountrySTAT will have a core set of 
statistical data series similar to FAOSTAT2 set in a structured framework relevant 
to the countries specific agricultural situation (see figure 5). The core statistical 
data series will be surrounded by statistical metadata (classifications, definitions 
concepts, etc.) which will facilitate the flow of information both within countries, 
between countries, and between national statistics offices and international 
statistics offices. The various database satellite modules will be linked via the 
metadata to the core CountrySTAT. The satellite modules will be available for 
countries to add to the Core CountrySTAT as required.  

 

Figure 5. CountrySTAT Core and Sample Satellite Module Database System 

                                                           
1 Report of the Informal Expert Consultation on CountrySTAT, 17—19 March 2003, Statistics 

Division, FAO, Rome, < http://www.fao.org/es/ess/meetings/fin_rep.asp>. 
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In terms of scope, CountrySTAT will provide a storage, verification, 
validation, analysis and dissemination system appropriate to a system of food and 
agricultural statistics at the national level. Thus, it will have the capacity to store 
sub-national and geo-referenced data. It will also have the basic tools that will be 
developed for FAOSTAT2 to verify, validate and derive the data (food balance 
sheets/supply utilization accounts) so that increased responsibility and ownership 
could be taken by the countries themselves for the quality and consistency of their 
data.  

CountrySTAT will incorporate more detailed information than FAOSTAT2. 
It will contain sub-national data as well as other data such as credit, different level 
of prices, land rent, etc. and more breakdown of commodities. It will allow the 
coordination among various data collections at the national level so that FAO will 
not need to contact many data providers. FAOSTAT2 will be able to draw from a 
comprehensive database as the CountrySTAT product will contain more 
information. 

CountrySTAT will be able to integrate within different IT environments of 
developing countries and to be easily updated, modified, maintained and 
sustained; taking into consideration what could be limited country resources and 
skills. 

On the last issue, how to ensure consistency of data, by defining 
CountrySTAT as a country version of FAOSTAT2 this could only improve the 
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consistency of data since the countries will be adopting an identical approach to 
data verification and validation as that used by FAO. 

CountrySTAT is a sub-project under FAOSTAT2 and its development is 
seen primarily as a by-product of the development of FAOSTAT2. It is intended 
to take a stepwise approach to CountrySTAT with pilot studies of the core 
CountrySTAT and the various modules being undertaken in selected countries at 
different stages of development.  

7. New Mechanisms for Data Dissemination 
The original proposal for the modernization of FAOSTAT focused solely on 

the Working System, i.e., the underlying system used to compile, validate and 
analyze statistical data. The Working System clearly has the most pressing 
problems and is in need of replacement. However, the analysis of system 
requirements revealed the need to also address the redevelopment of the 
dissemination system. 

The dissemination system is the visible portion of FAOSTAT, the 
component that most external users are familiar with. It is through the 
dissemination system that data can be accessed for further use. Enhancing the 
functionality of the dissemination system is a means to strengthen the capacity of 
internal and external users of statistical data to perform more substantive 
analytical work. Several opportunities exist to enhance and extend the 
functionality of the dissemination system. An improved interface, with the ability 
to visualize FAOSTAT2 data through graphs and maps, will enable users to 
highlight trends, anomalies and areas of concern. Key country indicators will also 
provide a useful vehicle to assess a situation at a glance. 

Data dissemination mechanisms will be enhanced to support the automatic 
generation of high quality system outputs. New alternatives for publishing 
FAOSTAT2 data, such as dynamic online reporting and XML based data-
interchange, will be introduced. Dissemination monitoring tools will be expanded 
to enable FAO to analyze patterns of system usage and to better tailor its services 
to meet the needs of its users. Initial work has started on the new internet user 
interface to FAOSTAT2. Examples of the new user interface are shown in Figures 
6, 7. 

 

 

 

 

Figure 6. FAOSTAT2 — Mock-up of New FAOSTAT Homepage 
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Figure 7. FAOSTAT2 — Mock-up of Data Selection of Artichoke Production  
    by Country by Years.  
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8. Appropriate Methodologies and Data Standards 
As the scope of the FAOSTAT system expands to include data from more 

diverse sources and to address the needs of more organizational units within FAO, 
the need to expand and reconfirm common data concepts, definitions, codes and 
methodologies becomes increasingly apparent. The FAOSTAT2 project offers an 
excellent opportunity to revisit existing methodologies and to identify areas for 
improvement, simplification and standardization. The requirement analysis 
recognized the need to address data management and statistical methodology 
issues. This includes identifying the appropriate organizational mechanisms to 
support ongoing data management and statistical methodology review. Work has 
begun on reviewing current methodologies and classifications in view of future 
needs. 

9. The Project Approach 
FAOSTAT2 will be implemented using a phased approach. The project will 

be divided into sub-projects (statistical metadata, current Working System, 
dissemination system and integrated corporate database, CountrySTAT, etc.). 
Work on these sub-projects will proceed relatively independently of each other. 

Initial outputs of the project will focus on improvements to the current 
system and resolution of the most pressing problems. The new system 
functionality will be capable of running on the current FAOSTAT system, thus 
enabling users to gain early experience with individual system components, 
before the complete, integrated system is delivered. 

The FAOSTAT2 project will attempt to incorporate or use software 
components that have already been developed within the Organization. Rapid 
application development and prototyping will be employed, so that users can react 
to the proposed system and quickly provide feedback to developers. 

The FAOSTAT2 development effort will be user-driven, involving key FAO 
staff at every level of the project. Data producers and data users will participate in 
the project from its inception, working as part of the project team to design and 
test the new system. 

During the second half of 2003, work will concentrate on preparing the core 
framework and metadata for FAOSTAT2. Concurrently, methodological work 
will be undertaken on the Working System. It is expected that by early 2005, the 
FAOSTAT2 core and most of the satellite modules will be completed. During this 
development period, the CountrySTAT core and various CountrySTAT modules 
will be piloted in countries. 
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NEW CHALLENGES FACING THE SYSTEMS  
OF INFORMATION IN AGRICULTURE  

AND RURAL AREAS 

Sheila Magee1

ABSTRACT 

The Candidate Countries have faced and still face enormous challenges 
in adapting their statistical systems to harmonise with current requirements 
and methods of the existing EU. At the same time the objectives of EU 
Agricultural Policies are undergoing change with consequent alterations to 
statistical needs, thus providing a secondary challenge for all. 

Agricultural statistics are no longer concerned exclusively with 
agricultural production, but concern all rural activities and all rural dwellers, 
not just farmers. This gives rise to new challenges, widening the subject area 
of the statistics which countries and the EU require to help them target 
resources with maximum social and environmental benefit.   

These statistics fall into three broad categories — social, environmental 
and concerning food safety. The challenge for statisticians lies both in 
collecting relevant information and in making it readily available not just to 
policy makers but to the wider public. 

1. Challenges 

• We all face so many challenges in the course of day to day work that it is 
difficult to choose just a few to discuss, so I hope you will excuse me if I fail 
to mention the ones that are most important to you. Some of them may relate 
only to your own country or your own area of work while others are shared 
and that is why it is so useful to have a forum such as this. 

• I will concentrate on the gaps in our information system which have resulted 
from the widening objectives of the CAP and on the challenges these create. 
We have to anticipate today the information that policy makers will want 
tomorrow. 

                                                           
1 Principal Agricultural Economist, Department of Agriculture and Rural Development for Northern 

Ireland (DARD), United Kingdom. 
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• First, however, I would like to acknowledge that these new challenges may be 
relatively minor when compared with those faced by many of you in the past 
few years. It wasn’t until I became involved in a statistical project in Moldova 
that I realised how easy our job in Northern Ireland has been recently in 
comparison to that in some other countries — we have only one land border 
with another country, we have a small number of abattoirs, processors and 
feed or fertiliser manufacturers. Our farming structure is relatively stable with 
a fairly constant decline of 2% per year in the number of farms, which range 
mainly between one and a few hundred hectares.   

• What I am about to talk about are the challenges which you will face after you 
have dealt with those you have at present. You kill one dragon and ten more 
appear! 

2. Information systems — what they are and their objectives 

The main agricultural information systems in Northern Ireland, and in the 
rest of the UK, are: 
• The Agricultural Census/EU Farm Structure Survey 
• The Farm Business Survey/FADN 
• The Economic Accounts for Agriculture — outputs/inputs, imports/exports, 

information from processors, manufacturers, etc 
• Administrative data — IACS, Animal Tracing Systems, livestock price 

recording. 
We have a huge amount of information about farming in the UK but most of 

it is about traditional farming and traditional agricultural policies-concerned with 
the production of agricultural products. However agricultural policy, whether in 
the UK or the EU, is no longer concerned exclusively with the production of 
agricultural products. 

3. New challenges 

• The objectives of agricultural policies have widened and, within the UK,  
we see a major new challenge in developing systems which will monitor  
the success of policies in terms of the new benefits they are expected to 
provide — improvements to social conditions in rural areas, improvements in 
the environment and in food safety. The remainder of this paper concentrates 
on these three topics. 

• These headings fit in with the strategic priorities of the Department of 
Agriculture and Rural Development in Northern Ireland which are: 
• To improve the economic performance of the agri-food, fishing and 

forestry sectors; 
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• To strengthen the economy and social infrastructure of disadvantaged rural 
areas; 

• To conserve and enhance the rural environment; 
• To protect the public, animals and property 

The information we have been collecting in the past has addressed mainly 
the first of these four objectives, that is agricultural production. The new 
statistical challenges lie in addressing the other three topics (people, the 
environment and safety). 

4. Social issues in disadvantaged rural areas 

In the past our subject area has been farms and farmers but now it extends to 
rural areas and all those living in them. First, however, we have to identify what 
we mean by “rural areas”. It may not seem a large problem but providing a 
definition of rural areas which satisfies all customer needs has not been simple. 
Some towns can have a large dependence on trade from farmers so are these 
towns rural or urban?  We cannot properly monitor trends in the rural population 
until we decide what we include as rural areas.   

Next there is a need to target resources to those rural areas which are most 
disadvantaged. With financial support moving to Pillar 2 of the CAP we now 
have more control than in the past over who and which areas receive resources.  

This is clearly a wider issue, with implications for all Government 
Departments, not just Agriculture. How can deprivation be measured? By low 
incomes, by high unemployment, poor housing or a combination of these 
features? Recognising the need for a consistent approach, NISRA1 developed a 
system for measuring deprivation based on agreed weights applied to statistics 
covering 7 different topic areas2. A list of areas was then produced, ranking them 
from the most to the least deprived3 and this list is used by the Agricultural 
Department to target and monitor the levels of agricultural support given to the 
most deprived areas.    

The economy of rural areas depends not just on farming but on a wide range 
of activities4, some of them based on farms (farm diversification) and some off 
farms. Both the EU Structure Survey and FADN provide some information on the 
activities based on farms but, even together, they do not provide a complete 

                                                           
1 The Northern Ireland Statistics and Research Agency. 
2 Income deprivation (25%); Employment deprivation (25%), Health deprivation and disability 

(15%); Education, skills and training deprivation (15%); Geographical access to services (10%); 
Social environment (5%); Housing stress (5%). 

3 See “Measures of Deprivation in Northern Ireland”, NISRA 2001 or www.nisra.gov.uk 
4 One of the objectives of the EU’s rural policy is: 

“to develop complementary and alternative activities that generate employment, with a view to 
slowing the depopulation of the countryside and strengthening the economic and social fabric of 
rural areas”. 
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picture of what is happening on all sizes of farms1. Also they relate only to farms 
and the people living on them and not to people in rural areas as a whole.  

We need to provide comprehensive information on all the economic 
activities within rural areas so that we can measure the changes brought about by 
agricultural policies. 

5. Conserving the rural environment 

• Today’s challenge in the area of information on the environment centres 
mainly on developing relevant indicators. Eurostat is developing a set of 35 
indicators to monitor the state and trend of agriculture’s impact on the 
landscape. Taken individually, some of these indicators may be relatively 
easy to provide from existing sources. However one of the main problems I 
have found on this topic is that responsibility lies not with one Government 
Department but is spread across the whole spectrum of Departments. The 
challenge lies in co-ordinating information and making it easily available to 
the public. 

• Indicators may not provide enough information.  Payments under Pillar 2 are 
expected to deliver environmental benefits but how do we measure such 
benefits against their cost? The UK is considering how best to produce 
“environmental accounts” for agriculture2 which show the estimated cost to 
society of the damage done by farming practices set against the positive 
economic impacts of agriculture.  

6. Food safety 

• To some extent information on food safety is also concerned largely with 
indicators. Eurostat recently3 held the first meeting of a new working group on 
food safety and there are signs that the task of this group may eventually be 
more wide-ranging and may include a requirement to recommend appropriate 
statistics on food quality as well as food safety.   

• Already the issue of food safety has had a major impact on the information we 
can obtain from administrative systems. New regulations require Agricultural 
Departments to be able to trace the origins of meat at different stages along the 
supply chain. The farm producing the meat you ate at lunchtime can be traced 
from birth on one farm, perhaps through other farms for fattening, through 
slaughter and processing and eventually to the shop. Although this is not, 
perhaps, an information system in the context of statistical information, this 
task represents a major challenge for information systems. 

                                                           
1 See “Farmers and Farm Families”, S. Magee, DARD 2002. 
2 Agriculture in the United Kingdom 2002, Chapter 4 (DEFRA 2003). 
3 10/11 April 2003. 
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7. Conclusion 

• Many of us can look back a few years and think how simple the demands 
placed on us were in comparison to those we face now. In the Northern Ireland 
context the definition of agriculture included only crop and livestock 
production, we had an established system for obtaining statistical information 
and farmers were more willing to provide data than they are today. However 
all is not doom and gloom and recent developments, particularly the 
introduction of IACS and cattle tracing systems, have improved the quality of 
the information we provide. Human error in statistics has been reduced by 
computerisation and the information we provide has much greater value since 
it can be analysed in a fraction of the time and with much greater flexibility. 

• I must confess that counting sheep and areas of potatoes is not the most 
exciting task and therefore I welcome the challenges of gathering and 
providing new information, especially concerning people and the environment 
we all live in.  

8. Summary 
• The challenges discussed in this paper are: 

Social statistics 
• To provide a clear definition of “rural areas” 
• To measure deprivation 
• To rank rural areas by relative deprivation 
• To identify and measure rural based economic activities and the employment 

they provide 
• To measure the effects of agricultural policies on deprivation and 

employment  

The Environment 
• To seek relevant indicators of the well-being of the rural environmental  
• To co-ordinate these for easy public access 
• To develop environmental accounts for agriculture 

Food Safety 
• To seek relevant indicators of food safety and food quality 
• To develop information along the food chain. 
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SYSTEM OF INFORMATION ON AGRICULTURE  
AND RURAL AREAS — COMMON TASKS, OBJECTIVE 

AND NEED FOR STATISTICS1

Robert Poschacher2

ABSTRACT 

In this paper the need for statistical information for the implementation 
of agricultural policy is pointed out. Without an efficient statistical system bad 
political decision will be taken as a result of an information lack. Agricultural 
statistics has to satisfy the needs of agricultural policy and if one looks on the 
development of agricultural statistics in the last decade it can be seen that there 
is still need for “classical” agricultural statistics like production or price 
statistics, but there is also need for new tasks like environmental issues, food 
security and sustainable development. Agricultural statistics is a dynamic issue 
and it will be a challenge for the future to maintain the high quality also for the 
new issues which came up for agricultural statistics in the last few years. 

Key Words: Agricultural statistics, Statistical information system, 
Agricultural policy. 

1. Introduction and problem identification 

In this paper the author tries to point out the need for statistical information 
for the implementation of agricultural policy. For this purpose a brief introduction 
about the Common Agricultural Policy (CAP) is given. On the basis of this one 
can formulate the need of a solid data base and the objective and implementation 
of agricultural statistics in the European Union (EU) in general and particularly in 
Austria. Therefore the paper starts with an introduction and problem identification 
followed by the objective and need for agricultural statistics and the 

                                                           
1 The paper was presented by Franz Goeltl at the Agricultural Statistics Committee’s Seminar: 

Information Systems in Agriculture, Cracow, Poland, July 9—11, 2003. 
2 Federal Ministry of Agriculture, Forestry, Environment and Water Management, Division II/5: 

Agricultural Policy and Evaluation, Stubenring 1, A—1012 Vienna;  
E-mail: robert.poschacher@bmlfuw.gv.at
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implementation of agricultural statistics in the EU and particularly in Austria 
before a summary and a conclusion are given. 

The European Commission (EC) has developed a model of its agriculture. 
According to this model the European agriculture is an economic factor of social 
life and should be multifunctional, sustainable and competitive. It contains all 
regions of the EU, including mountain regions and other less favoured regions. 

To reach this goal, the EC set up its agricultural policy. The CAP is founded 
in the founding treaties of the EU. The CAP is a matter reserved exclusively for 
the Community. Under Article 33 of the EC Treaty (former Article 39), its aims 
are to ensure reasonable prices for Europe's consumers and fair incomes for 
farmers, in particular by establishing common agricultural market organisations 
and by applying the principles of single prices, financial solidarity and 
Community preference. In its history the CAP was reformed several times to 
ensure its efficiency. Currently it is based on two pillars, namely the policy on 
agricultural markets (common market organisations) and the rural development. 

The market organisations for various agricultural products (first pillar) are 
there to ensure an economic stable system with social fairness for all participants 
(farmers, industry, retailers, consumers). There are different mechanisms in the 
market organisations for various agricultural products and therefore the market 
instruments differ. There are market organisations with intervention and trade 
protection (e.g. for crops, sugar, pig and cattle meat), only with trade protection 
(e.g. for eggs and poultry, fruit and vegetables) and other market organisations 
with less regulation (e.g. for fat). 

The second pillar of the CAP is the rural development. The Regulation 
1257/99 establishes the framework for Community support for sustainable rural 
development. It was drawn up to introduce a sustainable and integrated rural 
development policy governed by a single legal instrument to ensure better 
coherence between rural development and the prices and market policy of the 
common agricultural policy and to promote all aspects of rural development by 
encouraging the participation of local actors. In this spirit, the new rural 
development policy, relating to farming and conversion to other activities, aims: 
• to improve agricultural holdings, 
• to guarantee the safety and quality of foodstuffs, 
• to ensure fair and stable incomes for farmers, 
• to ensure that environmental issues are taken into account, 
• to develop complementary and alternative activities that generate employment, 

with a view to slowing the depopulation of the countryside and strengthening 
the economic and social fabric of rural areas, 

• to improve living and working conditions and promote equal opportunities. 
On the basis of these goals of the CAP one can then define the needs of 

agricultural statistics. 

2. Objective and need for agricultural statistics 
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Agricultural policy can only be successfully implemented if one has a solid 
statistical system, which provides data of high quality. This is also needed for the 
evaluation of the efficiency of agricultural policy measures and promotion 
programmes. Therefore one can formulate the goals of agricultural statistics on 
the basis of its importance for agricultural policy: 
• Providing data on agricultural production (crop and animal production); 
• Providing data on land use and land cover; 
• Providing data on agricultural prices; 
• Providing data on derived statistics (balances); 
• Providing data on agri-social indicators (e.g. farm structure survey and the 

rural population); 
• Providing data on agri-environmental themes (e.g. pesticides); 
• Providing data on non-trade-concerns (e.g. protection of the landscape); 
• Providing data on agricultural services (e.g. holidays on the farm); 
• Providing consumer-relevant consumption data (e.g. food security). 

Table 1. 

Agricultural policy and agricultural statistics — an overview 
CAP goal Pillar Agricultural statistics 

food maintenance for the 
public 

first agricultural production statistics, foreign 
trade statistics 

fair prices for farmers and 
consumers 

first and 
second 

agricultural production statistics, price 
statistics, foreign trade statistics 

importance of agriculture for 
economy and society (gross 
output) 

first and 
second 

agricultural production statistics, price 
statistics, economic accounts for 
agriculture, bookkeeping results, non-trade 
concerns 

situation of the markets first supply balance sheets 
improvement of agricultural 
holdings 

second agricultural production (yields), 
bookkeeping results, means of production 
statistics 

guarantee safety and quality of 
foodstuffs 

second food safety statistics 

environmental issues second agri-environmental indicators, land use and 
land cover, use of pesticides 

slowing depopulation of 
countryside & strengthening 
the economic and social fabric 
of rural areas 

second agri-social indicators, agricultural services 

improvement of living and 
working conditions 

second agri-social indicators 
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By considering the goals and structure of agricultural policy and agricultural 
statistics the author gives an overview of the implementation of agricultural 
statistics by considering the two pillars of the CAP (Table 1). 

3. Implementation of agricultural statistics in the EU and particularly 
in Austria 

Organisation of the European Statistical System in the field of agriculture and 
rural development 

In the EU the National Statistical Offices of the Member Countries are 
responsible for the production of agricultural statistics. They collaborate closely 
with the Ministries of agriculture and other institutions (e.g. state trading 
enterprises, universities, scientific institutes, etc.). In Austria “Statistics Austria” 
which collaborates closely with the Federal Ministry of Agriculture, Forestry, 
Environment and Water Management and other institutions (like the AMA — 
Agrarmarkt Austria) is responsible for agricultural statistics. The Statistical Office 
of the EU (EUROSTAT) is responsible for collecting the data, harmonising the 
methodology and conducting the guidelines to ensure a high quality of the data 
(quality management). In some areas there are legal guidelines (regulations, 
directives and decisions) which are obligatory for the Member States (decisions 
are only obligatory for the Member States which are concerned). 

4. Data on agricultural production 
Animal production 

The statistics on animal production includes surveys on livestock levels, 
slaughtering, production forecasts (gross indigenous production), poultry 
statistics, the production of milk and dairy products on the farms and in the dairy 
industry and the production of eggs. 

Crop production 

The statistics on crop production includes the production of cereals, field 
crops, fruit and vegetables, wine and other cultures. Forecasts are made by 
EUROSTAT in the framework of the Agromet and Mars projects in collaboration 
with the Joint Research Institute in Ispra. A common task of animal production 
and crop production statistics is the drawing-up of fodder balances (production 
and consumption of fodder). 

Foreign trade statistics 

With the help of the foreign trade statistics one obtains data on exports and 
imports of (agricultural) products. It is also a basic tool for the supply balance 
sheets. 

Supply balance sheets 
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Supply balance sheets are derived statistics because one needs statistical 
information on agricultural production, stocks, foreign trade, population, etc. In 
its methodology coefficients are applied to calculate all the relevant positions. 
The use of the same coefficients in all the Member States of the EU is one of the 
tasks in this area. Supply balance sheets are drawn up in the Member States of the 
EU on the basis of gentlemen’s agreements. Only the balance sheets for wine are 
obligatory. 

Data on landscape and land use 

Development of statistics in this area is a core point of the CAP. Indicators 
and parameters are about being developed for this new field and administrative 
data might play an important role for this subject. For the planning, 
implementation and evaluation of sectoral policies in the area of agriculture, 
environment and traffic one needs data on land use and land cover on the 
European level which are comparable. Therefore EUROSTAT has installed the 
project “Lucas” which is aimed to obtain harmonised area data on the most 
important land use and land cover categories. With this project one obtains 
information on environment, multifunctionality, landscape and sustainable 
development. 

Data on agricultural structures 

The statistics on farm structures is an important issue for the construction, 
implementation and evaluation of the CAP. The farm structures of the EU are 
surveyed with full surveys in a 10 years rhythm. In the years between sample 
surveys are carried out (in a 2—3 years rhythm). With those surveys micro data 
on manpower, land use, livestock and means of production are obtained. 

Agri-monetary data 

Data on Economic accounts for Agriculture (EAA) and agricultural prices as 
well as bookkeeping results are an important indicator for the economic and 
financial situation of agricultural holdings. 

The EAA are satellite accounts to the National Accounts. For their 
compilation use is made of EUROSTAT's General Classification of Economic 
Activities, NACE Rev.1. The output of agricultural activity includes output sold 
(including trade in agricultural goods and services between agricultural units), 
change in stocks, output for own final use (own final consumption and own-
account gross fixed capital formation), output produced for further processing by 
agricultural producers as well as intra-unit consumption of livestock feed 
products. The output of the agricultural industry is made up of the sum of the 
output of agricultural products and of the goods and services produced in 
inseparable non-agricultural secondary activities. Output is to be valued at the 
basic price, which includes subsidies less taxes on products. Intermediate 
consumption represents the value of all goods and services used as inputs in the 
production process, excluding fixed assets whose consumption is recorded as 
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fixed capital consumption. Products used for intermediate consumption should be 
valued at the purchaser prices, which includes taxes less subsidies on products. 
The EAA are established according to the net recording system of VAT: no VAT 
is recorded in the accounts, except in the special case of under-compensation of 
VAT included under other taxes on production. 

Bookkeeping results give an insight view on the financial situation of 
agricultural enterprises. The Federal Agriculture Data Network plays a major role 
in this context. 

5. Food industry and food safety statistics 

Data on food security is one of the most important new tasks of agricultural 
statistics. It is for the EC a core activity for the next years, because one has to 
guarantee the safety of all foodstuffs and therefore one needs a solid database on 
food security. For this purpose EUROSTAT works on the integration of various 
parameters and indicators to define “food security” in co-operation with DG 
SANCO, DG AGRI and the European Food Safety Authority. 

6. Data on sustainable development 

The mid-term goal is the construction and development of indicators and 
statistical analysis to support sustainable development and environmental political 
measures. That means concretely the development of a set of indicators for 
sustainable development in harmony with the strategy of the EU for sustainable 
development, indicators for the monitoring of the integration of environmental 
belongings in other policy areas and a set of indicators which point out the trends 
of the most important environmental charges. 

Data on environmental issues 

Environmental statistics has to be an efficient tool for the implementation 
and evaluation of environmental politics in the EU. The main priorities are: 
climate changes, nature and biological diversity, environment, health and life 
quality, natural resources and waste. Therefore the mid-term goals can be 
focussed on the improvement of the most important statistical indicators for 
waste, water and environmental expenses. Moreover a further inclusion of 
environmental components in socio-economic statistics (agriculture, traffic) must 
be achieved. In this field a close co-operation between the EC, OECD, the 
European Environment Agency and other institutions is very important. 

7. Conclusions 

Agricultural statistics is a very important tool for the implementation of 
agricultural policy. Agricultural policy targets on influencing the behaviour of 
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people in rural areas and in the agri-business sector. Changes in social life have a 
backlash on (agricultural) policy and therefore also on (agricultural) statistics. 
Agricultural statistics has to satisfy the needs of agricultural policy and if one 
looks on the development of agricultural statistics in the last decade it can be seen 
that there is still need for “classical” agricultural statistics (production, prices), but 
there is also need for new tasks like environmental issues, food security and 
sustainable development. Agricultural statistics is a dynamic issue and it will be a 
challenge for the future to maintain the high quality also for the new issues which 
came up for agricultural statistics in the last few years. 
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ASSESSMENT OF CROP AREAS WITH THE USE  
OF REMOTE SENSING DATA AND AREA FRAME 

SAMPLING METHOD 

Andrzej Ciołkosz, Zbigniew Bochenek, Krystyna Filipiak1

ABSTRACT 

Methodology of area crop estimation in Poland with the use of aerial and 
satellite remote sensing was developed and checked within the frameworks of 
research conducted at the Institute of Geodesy and Cartography. The 
methodology is based on using satellite images for delineation of agricultural 
land, preparing stratification map for agricultural production area, organizing 
area frame sampling scheme and utilizing aerial photographs for collecting 
information on crop structure. Different methods of stratification of the 
agricultural production area were tested in order to create a synthetic indicator 
characterizing intensity of agricultural production. The developed technology 
was used for estimating crop areas in the territory of about 40% of the area of 
the country by assessing both the accuracy of estimates for particular types of 
crops and the stratification efficiency. Besides, the comparative analysis of the 
results compiled with the results achieved by means of traditional methods 
used by the Central Statistical Office has been made. The achieved results 
show that the method of estimating crop areas by means of aerial photographs 
and satellite images could become an operational tool supporting activities of 
statistical services collecting information about crop area at regional or 
country scale. 

1. Introduction 

The correct performance of tasks for ensuring the supplies in the internal 
market, as well as, exports of agricultural products requires the access to reliable 
information on the current crop areas and yields forecasts. Therefore, each year 
the Central Statistical Office collects the necessary data from the sample areas 
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calculating them in terms of the whole country area. Every several years this kind 
of data is collected through the agricultural census. The method of sample 
surveys, and especially the method of the national agricultural census is very 
expensive, and in fact, not fully reliable which is the result of using the technique 
of field interviews and making estimates of the crop areas that are not confirmed 
by control measurements. 

Looking for more effective methods of collecting information on types of 
crops and areas occupied by the crops the attention was paid to the satellite 
images. The work related to the recognition of crops reflected in satellite images 
was undertaken in the United States of America already in the half of the 70s. At 
that time, American research centers trying to develop the ways of using the 
remote sensing methods, undertook the experiment called CITARS (Crop 
Identification Technology Assessment for Remote Sensing). Its purpose was to 
evaluate the usefulness of images taken by the satellite Landsat in order to 
recognize the areas of maize and soya beans. The result of the experiment was 
achieving the accuracy of over 90% in recognizing and indicating of the areas 
occupied by both crops in selected regions of the United States. In 1974 the 
Ministry of Agriculture of the United States together with the National 
Aeronautics and Space Administration (NASA) and the National Oceanic and 
Atmospheric Administration (NOAA) undertook a subsequent project called 
LACIE (Large Area Crop Inventory Experiment) whose aim was the use of 
satellite images for estimation of the size of wheat production in main areas of its 
production in the world. Within the first three years of realizing the project the 
research work was conducted in the areas of wheat production in the United 
States. It was noted, then, that by means of satellite images it is possible to 
recognize wheat fields and specify their area, and also, with considerable high 
accuracy, to determine the production of this crop. In subsequent years the 
experiment was extended into other areas of wheat production (Canada, 
Argentine, the Soviet Union). The achieved results allowed to consider the 
developed method of recognizing the wheat and making estimates on its crops, 
used several weeks before harvest, as a method ensuring sufficiently accurate 
results for economic purposes (NASA, 1978). 

In 1980 a new experiment called AgRISTARS (Agriculture and Resources 
Inventory Surveys through Aerospace Remote Sensing) was undertaken. Its main 
purpose was to improve the methods of recognizing crops and evaluating the 
conditions of growing plants on the basis of information provided by satellites, 
and also to improve the models of forecasts on more important crops (NASA, 
1981). As a result of the realization of the project it was noted that information 
collected exclusively by means of the remote sensing method is not enough for 
achieving the main purpose, that is, for determining the size of production of 
particular crops in particular countries. Therefore, it must be supported by 
information gained from other methods, which are not always possible to carry 
out. 
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In Poland, the first attempts of using the remote sensing method in surveys 
on agriculture were undertaken at the end of the 60s. For this purpose, there were 
used specially taken aerial photographs and their micro photometric analysis. 
Although the results were satisfactory as regards the recognition of more 
important crops reflected in the panchromatic photographs taken in the period of 
maximum diversification in the spectral brightness of plants, the method did not 
arise great interest, which was caused by considerable difficulties in the access to 
the aerial photographs and their use (Ciołkosz, 1972). 

Almost 20 years later the subsequent attempt of using aerial photographs to 
the estimation of the crop area reflected in aerial photographs was undertaken by 
the Institute of Geodesy and Cartography (IGC) at the request of the Ministry of 
Agriculture and Food Economy. Those surveys covered Mława commune 
(Ciechanów voivodship) and used aerial photographs and micro photometric 
method of their analysis. The results of recognition of more important crops, later 
verified in the field, were compared with the results placed in official publications 
showing considerable inaccuracy of the latter. The method, although very 
accurate, was at the same time very expensive and labour consuming to be used 
for operational purposes. 

In the years 1981—1985 the Institute of Geodesy and Cartography together 
with the Institute Soil Science and Plant Cultivation conducted surveys aiming at 
the development of the remote sensing method of indicating the crop structures 
within the borders of big administrative units. The Wroclaw voivodship was 
chosen as a pilot object for the surveys. The result of the four-year work was the 
development of the method of estimating the main crop area. The method was 
based on cartographic materials (soil/agriculture maps used for stratification of 
the agricultural production area) and on aerial photographs (used for recognition 
of crops photographed in test areas). The principle of mathematic statistics was 
used in order to estimate the crop areas within the borders of administrative units. 
The estimation results concerning the main crop areas (four cereals, potatoes, 
sugar beet, grassland and animal feeding stuffs), as well as, technological 
description of the method were presented in publications of the Institute of 
Geodesy and Cartography (Bychawski, 1983). 

For several years, statistical offices of western European countries have also 
used the techniques of remote sensing and aerial photographs, as well as, 
appropriate statistical methods for collecting information on the area of main 
crops. At the end of the 80s the Directorate General on Agriculture of the 
European Union created and confirmed a project known as MARS — Monitoring 
Agriculture with Remote Sensing. Its purpose was to develop the method of 
estimation on the crop area, stage of plant development, yields forecasts, as well 
as, to evaluate the reliability of farmers’ declarations as regards the way of 
utilizing the land through the information gained mainly from satellite images. 

In 1992 the European Union decided to extend the project MARS into the 
countries of the Central and Eastern Europe. In 1995, within the PHARE 
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Programme Poland undertook the pilot project realized by the Institute of 
Geodesy and Cartography together with the Institute Soil Science and Plant 
Cultivation. The purpose of this project was to indicate the area of main crops 
with the use of the method developed in the European Union Member States, 
which based on the remote sensing materials. The method was slightly modified 
and adjusted to Polish conditions. The modifications were easy to introduce 
because the method suggested by the Joint Research Centre was very similar as 
regards its conception to the method developed in our country almost 10 years 
earlier. The method assumes the use of high resolution satellite images for the 
preparation of the stratification map of agricultural areas, creation of the network 
of test areas according to the criterion of 1% sample of agricultural areas, 
conducting field interpretation of aerial photographs in order to identify the 
photographed crops and application of the mathematic model to assess the area of 
particular crops recognized on the test areas. In order to prepare the stratification 
map there was used a slightly generalized map of agricultural suitability of soils, 
prepared by the Institute Soil Science and Plant Cultivation, together with new 
high-resolution satellite images. The project resulted in assessment of the main 
crop areas in five voivodships located in Central Poland (voivodships: Poznań, 
Konin, Płock, Włocławek and Ciechanów). 

Table 1. Comparison of the results of the crop area estimation according to the 
CSO (1994—1995) and MARS (1995) 

CROPS CSO 
1994 (ha) 

CSO 
1994 (%) 

CSO 
1995 (ha) 

CSO 
1995 (%) 

MARS 
1995 (ha) 

MARS 
1995 (%) 

Crops total 1138624 54,0 1144724 54,6 1146749 54,4 

Wheat 256009 12,1 258163 12,3 242346 11,5 

Barley 134692 6,4 133346 6,4 138519 6,6 

Rye 406022 19,2 403845 19,2 428646 20,3 

Oats 45733 2,2 45903 2,2 64342 3,0 

Triticale 104582 5,0 110729 5,3 106090 5,0 

Cereal mixed 181052 8,6 184184 8,8 166130 7,9 

Potatoes 177332 8,4 171149 8,2 142391 6,8 

Sugar beets 92113 4,4 88928 4,2 89267 4,2 

Rape 40687 1,9 75745 3,6 87842 4,2 

Maize 37140 1,8 — — 37103 1,8 

The estimation of the areas of main types of crops by means of the above 
mentioned method was carried out in the period May — July 1995. The results 
of the estimations together with accurate indications of the areas were available 
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at the end of July 1995. They were compared with the results gained by the 
Central Statistical Office (CSO) (table 1 and 2). (Bochenek, Ciołkosz, Faber, 
Filipiak, 1996). 

The results of this project were very promising and encouraged to undertake 
research work within the target project financed by the Committee on Scientific 
Research whose aim was to adapt the technology used in the MARS project to 
specific conditions of Polish agriculture. The methodological work was carried 
out for the territory of the whole Poland but the developed methodology of crop 
area estimation was used in 1998 for 21 voivodships representative for 
agricultural regions of the country. Below, there are presented particular stages of 
creating the methodology of estimating crop areas with the use of aerial and 
satellite images, as well as, the results of its practical application. 

Table 2. Difference in indicating the crop area by the CSO and according to 
MARS 

Crops CSO 1995 (ha) MARS — 1995 (ha) Difference — (%) 

Total crops 1 144 724 1 146 749 + 0,2 

Wheat 258 163 242 346 –6,1 

Barley 133 346 138 519 +3,9 

Rye 403 845 428 646 +6,1 

Oats 45 903 64 342 +40,2 

Triticale 110 729 106 090 –4,2 

Cereal mixed 184 184 166 130 –26,8 

Potatoes 171 149 142 391 –16,8 

Sugar beets 88 928 89 267 +0,4 

Rape 75 745 87 842 15,6 

Maize — 37 103 — 

2. Determination of the agricultural production area in Poland 

The first stage of creating the methodology of estimation crop areas with the 
use of aerial and satellite remote sensing method was the determination of 
agricultural production area for the territory of the whole country. For this 
purpose, there was used a detailed map of land cover elaborated on the basis of 
high-resolution Landsat Thematic Mapper satellite images. The map consists of 
34 land cover forms of the minimum area of 25 ha. Among the forms there are 
five categories describing agricultural land. By using the database of the 
geographical information system which comprises information on the land cover 
for Poland, as well as, the information on the administrative division of the 
country, the aggregation of all categories separated within the agricultural land 
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has been conducted. This way a total agricultural land area in particular 
communes has been determined. The map presenting the distribution of 
agricultural areas in the territory of the whole country was a basis for conducting 
the second stage of work — the division of agricultural production area into zones 
of different degree of agricultural production intensity. 

3. Development of the method of agricultural production area 
stratification 

The indication of zones with different degree of agricultural production 
intensity is a key task in the process of creating the methodology of estimating 
crop areas and crop structures. The accuracy in specifying basic parameters that 
characterize the agricultural production for the country or a region depends on the 
effectiveness of stratification of agricultural areas. 

In this work the stratification of agricultural production area was made 
according to three different analytical indices, that is, according to the index of 
agricultural land share, index of agricultural production area quality and index of 
average yields. 

Index of agricultural land share 

The most frequent method of agricultural production area stratification is the 
method which bases on the size of the index of agricultural land share in the total 
area of particular administrative units. In this work there was used the index of 
agricultural land share in communes calculated on the basis of information 
included in two subject-matter layers: „land use” and „administrative division of 
the country” of the database, which was created for the territory of the whole 
Poland. Intersecting of the two subject-matter layers made the calculations 
possible. This operation resulted in the creation of tables of the index of 
agricultural land share in the total area of particular communes. The index 
oscillates within the limits from 0% in case of some urban communes to 99% for 
some typical agricultural communes. 

Index of agricultural production area quality 

The index of agricultural production area quality was specified for particular 
communes on the basis of soil-agriculture map. The Institute Soil Science and 
Plant Cultivation in Puławy elaborated the map as a result of evaluation of the 
agricultural production area in the territory of the whole Poland. The evaluation 
showing the assessment of natural conditions of the agricultural production was 
conducted by making numerical characterization of the four parameters 
influencing the quality of agricultural areas, that is: soil, agro-climate, water 
conditions and relief, and then, by summing up of the points characterizing the 
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influence of those parameters on the natural conditions of the agricultural 
production. 

The calculations allowed to indicate the value of the indicator of agricultural 
production area quality for all basic units of administrative division (communes). 
The values are within the limits from 31 points for some communes of Nowy 
Sącz voivodship to about 108 points (in the range up to 123 points) for communes 
of Wrocław voivodship. 

Index of main crop yields 

The index of main crop yields was calculated on the basis of data provided 
by the Central Statistical Office. The data presented yields of four cereals and 
cereal mixed in the years 1989—1991 and 1993—1995. For the purpose of this 
work, it was assumed that the average yields of cereals and cereal mixed would 
constitute representative values of yields of main crops in the process of creating 
the map of stratification of the agricultural production intensity. In  
this connection, average values of yields from the 6-year period (1989—1995) 
were indicated for all communes of Poland. The values oscillate within the limits 
from 14—15 q/ha for some communes of Krosno and Nowy Sącz voivodships to 
46—48 q/ha for some communes of Gdańsk and Szczecin voivodships. 

The synthetic index 

The agricultural production area was subject to stratification by using each 
of the gained indicators independently, that is: 
• indicator of agricultural land share in the commune area, 
• indicator of agricultural production area quality, 
• indicator of the average yields of main crops. 

Since the results of particular stratifications varied it was decided to develop 
a method of indicating one, synthetic index that would take into account all 
above-mentioned indices. The synthetic index was created by using the method of 
factor analysis. 

The method was based on the analysis of feature interrelations structure by 
examining the relations between the features and a smaller number of variables, 
so called, factors. The essence of the method is the assumption that the set of 
analyzed features includes some hidden factors, which are the source of 
information (common for all of them), and their disclosure, which would lead to 
the reduction of variables, constitutes the aim of the factor analysis. In that type of 
analysis, the most favourable solution is the one in which a given feature 
correlates to a maximum with the others. Such a solution can be achieved by 
rotation of the set of factors. The most frequent rotation based on the Varimax 
method was used in the presented work. 

Calculations for the factor analysis were made for each administrative unit. 
The results of the calculations were tables of the synthetic index created for all 
communes of Poland. The index oscillates within the limits from — 11.0 for some 
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urban communes to about +6.0 for communes of Opole and Szczecin 
voivodships. 

The table with values of the synthetic index constitutes a basic numerical 
material for creation of the map of stratification of agricultural production 
intensity in the territory of the whole Poland. The map was created as a result of 
attributing of the value of the synthetic index to particular areas, which represent 
the agricultural land within the territories of particular communes. With a view of 
further technological process which assumes the independent selection of test 
areas for the field activities it was decided to assume the preparation of 
stratification maps for particular voivodships. Such maps are created by means of 
the ArcView software through intersecting of the two subject-matter layers: „land 
utilization” and „administrative division of the country by communes” with 
coded values of the synthetic index describing the intensity of agriculture. The 
range of the indicator was divided into three classes, which represent three zones 
of intensity of agricultural production. 

The border values for those classes were indicated by using the values of the 
median, as well as, the values of the lower and upper quartiles for the analyzed 
data set (for the whole Poland). The first zone (of the highest index) comprises 
communes with values higher than the upper quartile, the second zone comprises 
communes with values between the upper and lower quartiles, and the third zone 
— communes below the lower quartile. The principle of quartiles applies to 
divide the data set. It allows to carry out the, so called, balanced division, that is, 
the one which covers about 25% of the population in the first and third zones, and 
about 50% of the population in the second zone. 

The use of the above described method of creating the stratification map 
made possible to develop maps of voivodships which present the arrangement  
of zones of the agricultural production intensity on the background of the  
land use map. The maps constituted the basis for realization of the next stage of 
work — making a selection of test areas (segments). 

4. Elaboration of the way of sampling of the test areas — segments 

In assumptions for the methodology of estimating the crop areas with the use 
of aerial photographs and satellite images it was adopted that the voivodship will 
be the smallest administrative unit to which the results of the estimation on the 
crop structure and crop area will refer. Therefore, in order to select the test areas 
— segments it was decided to establish for each voivodship an independent 
network of special references. 

For estimating the sown areas the most convenient method is to adopt 
regular segments (squares) of the side of 1 km. Then, the area of such a segment 
(1 sq. km) is easy to locate on topographical maps at the scale of 1:100 000 with a 
1-kilometer grid of coordinates. The segments constitute basic test areas analyzed 
in the field surveys. The shape of the segment as a square was dictated by the 
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independence of the field and farm borders, by the opportunity to cover the 
analyzed area completely, as well as, by easiness in locating the segments on 
topographical maps and by simplification of the sampling procedure. Such an 
assumption allowed to use the 1 km grid existing on the topographical maps 
elaborated at the scale of 1:100 000. 

An arrangement of squares was created for each voivodship, so that the 
borders of a given voivodship were included within the arrangement grid. The 
arrangement of squares prepared this way was put on the stratification map of 
particular voivodships. Since the borders of voivodships are crossed by the 
squares a special programme was created to determine the share of the voivodship 
area in a given square, and in case of the proportion higher than 50% the analyzed 
square was included into the given voivodship. If, however, the proportion was 
below 50% the square was included into the neighboring voivodship. 

After intersecting of the net of squares with the stratification map, which 
presents the agricultural production intensity, the numbering of the squares 
situated at least in 51% within one of the three intensity zones have been done. 
Having finished the numbering and calculating of all squares which meet the 
mentioned criterion there were created three sets of numbers which characterize 
the number of „purely agricultural” squares within each of the three zones of 
different degree of agricultural production intensity. 

The subsequent stage of work was sampling within each zone. It was 
assumed that the sample size should cover 1% of the analyzed areas composed of 
square segments of varied sampling frequency in particular zones. The most 
frequent sampling was adopted for the zone of the highest agricultural production 
intensity, and the least frequent for the zone covering the areas of extensive 
agricultural production. The sampling frequency in the first zone was 1.5%, in the 
second zone — 1% and in the third zone — 0.5%. 

The sampling was conducted by using a specially developed programme of 
generation of random sampling numbers. 2 267 segments of 1 sq. km each were 
selected in the sampling. The number of segments in particular voivodships 
oscillated depending on the area and quality of the agricultural production area 
from 11 for Łódź voivodship to 82 for Olsztyn voivodship. 

5. Elaboration of the method of indicating of the crop area on the test 
areas 

The subsequent stage of work on the creation of technology of estimating the 
structure of crops with the use of remote sensing method was to determine the 
way of getting information on the crop structure in the test areas, as well as, to 
determine the processing methods necessary to indicate the crop area. This 
technology assumes that data of the crop structure within the segments will be 
gained by the field interpretation of the aerial photographs of those segments. For 
this purpose, aerial photographs at the scale of 1:30 000 were enlarged for 
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selected test areas to the scale of 1:5 000. The photographs with indicated 
segments’ borders, as well as, supplementary materials (legend, instructions, 
topographical maps with indicated segments) were forwarded to specially 
prepared interviewers who conducted the field recognition of crops within the 
borders of segments in chosen 21 voivodships. As a result of fieldwork there were 
prepared interpretation cover plates to be placed on aerial photographs for all 
segments. The cover plates indicate the borders of particular areas within the 
segments and include codes of crops existing in the areas. The processing of the 
data included in the interpretation cover plates requires their transformation into 
the digital form through scanning. In the process of scanning the software called 
TTS+ developed by the Space Application Institute JRC, Ispra has been used. The 
software ensures the quick, detailed scanning of the interpretation cover plates on 
the transparent material, as well as, enables the calculation of the areas within the 
limits of particular fields and their coding by means of suitable symbols. The 
efficiency of scanning depends on the quality of initial materials; the TTS+ 
program ensures the quality improvement of those materials by using the 
procedures, which would enable the enhancement and supplementation of the 
contents of original interpretation cover plates. The time for calculation of the 
crop areas within the segment also depends on the spatial structure of agriculture 
within the analyzed area. The number of fields in a given segment of the area of 1 
sq. km can oscillate from a few segments (in case of big agricultural holdings) to 
about 300 on areas of considerable fragmentation of agricultural plots of land. 
The final result of using the TTS+ software is a list of areas of particular fields, 
which are within the test area together with codes of the existing crops. 

6. The method of estimating the crop areas within the borders  
of voivodships 

In order to estimate the area of particular types of crops on the area of 
voivodships there was used the statistical method, which would enable the 
extrapolation of information in the area of crops indicated within the segments. 
For this purpose, there was used a special software developed by the Space 
Application Institute, Ispra. The software allowed to create a data set necessary 
for making estimation on the crop areas with the use of stratification of the 
agricultural production area, as well as, to estimate the crop area within a given 
administrative unit (voivodship). 

The above mentioned software to be used for indicating the crop areas 
within the limits of voivodships allows, at the same time, to define the accuracy of 
estimations of the areas and the efficiency of stratification of the agricultural 
production area. The accuracy in indicating the area of particular types of crops is 
characterized by the standard deviation and the variance coefficient, but the 
stratification quality — by the efficiency coefficient, which expresses the 
influence of stratification of agricultural areas on improvement in reliability of 
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estimating the crop areas. The variance coefficient is one of the basic ways of 
assessment of the estimation quality since it defines its accuracy — low value of 
the coefficient confirms a precise indication of the estimator. The efficiency 
stratification coefficient is characterized by the effectiveness in using the division 
of agricultural areas into zones of different agricultural production intensity for 
making estimation of the crop areas. The value of the coefficient which is lower 
than the unity shows the necessity for a bigger sample and informs, at the same 
time, that the use of stratification does not increase the precision of estimation 
compared with the random selection of segments without the use of stratification 
map. If the stratification coefficient is higher than the unity it justifies the 
necessity of using the stratification of the agricultural production area. 

7. Results of estimating the crop area by using the developed 
methodology 

The developed methodology was used in order to estimate the areas of main 
types of crops in the growth season of 1998. As a result of consultations with the 
Agriculture and Environment Statistics Division of the Central Statistical Office it 
was decided to test the suggested methodology in the area covering about 50% of 
agricultural land area of the country. Taking into account the degree of regional 
diversification of the agricultural holdings fragmentation 21 voivodships were 
selected for making estimates on the crop areas. The voivodships represent the 
most important, from the point of view of agricultural production, areas of the 
country. They comprise the following voivodships: Bielsko-Biała, Bydgoszcz, 
Ciechanów, Elbląg, Gdańsk, Kalisz, Kielce, Konin, Koszalin, Leszno, Olsztyn, 
Opole, Ostrołęka, Płock, Poznań, Siedlce, Słupsk, Suwałki, Szczecin, Toruń, 
Włocławek. 

1 125 segments were selected for conducting the field work in accordance 
with the assumptions of the developed methodology. The segments were placed 
in three zones representing different degrees of agricultural production intensity. 
The number of segments in particular voivodships oscillated, depending on the 
size of the voivodship and the quality of the agricultural production area, from 19 
(Bielsko-Biała voivodship) to 82 (Opole and Olsztyn voivodships). 

At the initial stage of work necessary materials were prepared to carry out 
the field interpretation of the crop structure: aerial photographs of selected 
segments at the scale of 1: 5000, topographical maps at the scale of 1:100 000, 
cover plates on the transparent material to put contents of the interpreted 
photographs on, and instructions for conducting field work. The set of materials 
was forwarded to the employees of regional statistical offices responsible for the 
realization of the field work. In the second half of June and first half of July 1998 
the field interpretation of the crop structure was conducted in all chosen 
voivodships. 
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The results of the field work in the form of interpretation cover plates 
including the interpreted structure of crops were sent to the Institute of Geodesy 
and Cartography. The Institute carried out further work aiming at making 
estimation of the main types of crops within the territory of particular voivodships 
by using the above described methodology. The result of the work were result 
tables including the areas of main types of crops together with the information on 
mean errors and coefficients of variance of the indicated values, as well as, with 
the coefficients of agricultural areas stratification efficiency. 

The variance coefficients of particular crops oscillate depending on the 
degree of representation of a given crop sample which is connected with the 
character of agriculture in a particular region of the country. In case of commonly 
cultivated types of plants the coefficient oscillates within the limits of 10% and 
increases its value for voivodships whose samples are less representative. The 
bigger crop area within the segments of a given voivodship the higher degree of 
precision (measured by the value of the variance coefficient) in estimating the 
area of the crop. 

The values of the stratification efficiency coefficient change considerably 
depending on the type of crop, as well as, the voivodship. In cases of crops which 
require agricultural area of high quality (wheat, sugar beets) the analyzed 
coefficients justifies the stratification for most voivodships. However, for less 
demanding crops which do not require good soil/agriculture conditions (rye, 
potatoes) the values of stratification coefficients oscillate within the limits of the 
unity indicating a small efficiency of stratification. Besides, the stratification 
efficiency is generally diversified in regional terms — the average coefficient of 
efficiency (for 10 main types of crops) oscillates within the limits from 0.91 
(Koszalin voivodship) to 1.47 (for Bielsko-Biała voivodship). It gives the 
information that in some regions of the country farmers adjust their crops to 
potential conditions of agricultural environment while in other regions the 
conditions do not have a substantial influence on the decisions concerning the 
structure of crops.  

In the final stage of work the results of the crop area estimations with the use 
of aerial and satellite photographs were compared with the results gained by the 
Central Statistical Office. The compilation of the results for 21 voivodships total 
is presented in Table 4. 

 
 
 
 

Table 3. Compilation of crop area for 21 voivodships total 

Type of crop Area according to IGC 
(thousand ha) 

Area according to CSO 
(thousand ha) Difference % 
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Wheat 

Barley 

Rye 

Other crops 

Maize 

Feed pulses 

Potatoes 

Sugar beets 

Rape 

Grassland and 
meadows 

1198,1 

621,9 

1161,2 

1333,9 

153,3 

113,0 

436,0 

232,6 

354,4 

1695,8 

1320,3 

645,0 

1253,2 

1379,6 

125,6 

131,4 

549,6 

242,4 

301,0 

1896,0 

9,25 

3,58 

7,34 

3,31 

22,05 

14,00 

20,66 

4,04 

17,74 

10,56 

The results in the above table show similar (within the limits of 10%) values 
of estimates on the areas of cereals and sugar beets. Bigger differences are in case 
of potatoes, maize and rape. In order to state whether the area structure of 
agriculture influences the accuracy of estimation of crop areas, compilations of 
areas have been prepared separately for voivodships with the majority of large 
area farms and voivodships with the majority of small-producers’ farms. The 
comparison of results is presented in tables 4 and 5. 

The comparison of the results included in tables 4 and 5 shows that it is 
possible to make more detailed estimation of crop areas for voivodships with the 
majority of small-producers’ farms. In cases of cereals the total difference in 
estimations is 4.78% (in comparison with 7.46% for voivodships with the 
majority of large-area farms). A better convergence of results is noticed for sugar 
beets, pulses, grassland and meadows. It results from a representative sample used 
for making estimation of crop areas in case of agricultural areas with fragmented 
area structure. 

 

 

 

 

Table 4. Compilation of crop areas for voivodships with the majority of large-
area farms 

Type of crop Area according to 
IGC thous. ha 

Area according to CSO 
thous. ha Difference % 
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Wheat 
Barley 
Rye 
Other crops 
Maize 
Feed pulses 
Potatoes 
Sugar beets 
Rape 
Grassland and 
meadows  

726,6 
386,4 
473,9 
593,1 
85,6 
62,4 

141,4 
110,4 
288,8 
804,6 

813,8 
393,7 
515,1 
633,2 
74,4 
79,6 

182,6 
116,0 
245,7 

1012,5 

10,72 
1,85 
8,00 
6,33 

15,05 
21,61 
22,56 
4,82 

17,54 
20,53 

Table 5. Compilation of area crop for voivodships with the majority of small-
producers’ farms 

Type of crop Area according to 
IGC thous. ha 

Area according to 
CSO thous. ha Difference % 

Wheat 
Barley 
Rye 
Other crops 
Maize 
Feed pulses 
Potatoes 
Sugar beets 
Rape 
Grassland and meadows  

471,5 
235,5 
687,3 
740,7 
67,7 
50,6 

294,6 
122,2 
65,6 

891,2 

506,5 
251,2 
738,2 
746,4 
51,2 
51,7 

367,0 
126,4 
55,3 

883,5 

6,91 
6,65 
6,90 
0,76 

32,22 
2,13 

19,72 
3,32 

18,62 
0,87 

8. Concluding remarks 

As a result of work conducted in the Remote Sensing and Spatial 
Information Centre at the Institute of Geodesy and Cartography there was 
developed and checked the methodology of area crop estimation in Poland with 
the use of aerial and satellite remote sensing. During the research work different 
methods of stratification of the agricultural production area was analyzed in order 
to create a synthetic indicator which characterizes the agricultural production 
intensity as a whole. The methodology of estimating crop areas on the basis of 
segments placed in the territory of voivodship was adapted to the Polish 
conditions. The developed technology was used for estimating crop areas in the 
territory of about 40% of the area of the country by assessing both the accuracy of 
estimates for particular types of crops and the stratification efficiency. Besides, 
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the comparative analysis of the results compiled with the results achieved by 
means of traditional methods used by the Central Statistical Office has been 
made. The achieved results show that the method of estimating crop areas by 
means of aerial photographs and satellite images could become an operational 
tool which could support activities of statistical services collecting information on 
the main crops area on the scale of the country or a region. 

The obstacle to the implementation of this technology in the official statistics 
was a change in the administrative division of the country. The creation of new 
voivodships requires the modifications in the agricultural production area 
stratification conducted after the previous administrative division of the country. 
It also makes impossible to make use of the indicated test areas for which special 
large-scale aerial photographs were taken since the sampling of those areas 
covered completely different population which was limited to the area of each out 
of 49 voivodships. 

The principles of mathematic statistics do not allow to combine the results of 
stratification of particular smaller units into one bigger unit. It is also impossible 
because the area of new voivodships was not created as a result of complete 
inclusion of several “old” voivodships into one “new” voivodship. It is not 
possible to make use of previously selected test areas since such a selection 
should take place simultaneously for the whole unit of the present territorial 
division. 
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NEW CHALLENGES FACING THE SYSTEMS  
OF INFORMATION IN AGRICULTURE  

AND RURAL AREAS 

Marie-Louise Widèn and Rolf Selander1

ABSTRACT 

Some of the new fields now being discussed in connection with 
agricultural statistics are rural development, agri-environmental indicators and 
food safety. This paper mainly deals with practical Swedish experience from 
TAPAS (Technical Action Plans for Agricultural Statistics) projects on how to 
develop statistics in these fields. It contains a discussion on available data 
sources and how these can be used efficiently. The System of Statistical 
Registers at Statistics Sweden is presented. The basic Swedish approach is to 
use, as much as possible, the existing information in a system of registers. 

Another topic of a different kind is how to describe the agricultural 
structure in the European Union when it will be enlarged from 15 to 25 
countries. Some experience is provided from discussions on concepts and 
definitions in a Phare Multi Country Project 1999 concerning how to perform 
Farm Structure Surveys in the candidate countries. In general, the new 
member states have a different agricultural structure than the present member 
states. The new member states have a large proportion of small units with little 
or no production for the market. However, these units still influence total 
production, rural development and the social situation. 

1. Introduction 

During a rather long period a development has been going on showing that 
agriculture is more and more integrated with other activities in society. We are 
nowadays dealing with the concepts rural development, agri-environmental 
indicators, food safety and so on, which have to be introduced to the current 
systems of information in agriculture and rural areas. Political decisions on both 
national and international levels are set up. In the statistical field a lot of work has 
been done and is going on concerning how to provide statistics that can give the 
necessary information on these new topics. 

                                                           
1 Statistics Sweden. 
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This paper will not deal with the political or legislative aspects but focus on 
the practical aspects- what data sources are available for the statisticians and how 
can they be used in an efficient way. Some examples will be given from Swedish 
TAPAS projects on rural development and agri-environmental indicators and also 
some experience from work with food safety issues. 

A new challenge of a different kind is questions related to the enlargement of 
the European union from 15 to 25 member states (MS). The future MS often have 
a different structure of the agriculture compared with the present MS. The future 
MS have a lot of small units with none or little production for the market but with 
importance for the total agricultural production and also influence on the rural 
development and the social situation. 

The authors will provide some experience based mainly on the discussions 
on definitions of holding and thresholds in a Phare multi country1999 project on 
introducing Farm structure surveys (FSS) in candidate countries and from further 
work on the same topics in a Phare 2000 project. 

2. How to receive necessary information 

New demands of information seldom result in increasing budgets for 
statistics. Instead the statisticians have to find new ways of producing statistics 
more efficient (lower costs). It is also important to look at the response burden, if 
it increases too much it is a risk for lower quality of the answers or an increasing 
non response rate. 

At Statistics Sweden we use mainly four ways of data collection: 
• Traditional surveys and censuses (most postal); 
• Additional questions in existing surveys or two step surveys; 
• Calculations based on existing data sets from statistical surveys; 
• Statistical registers based on administrative and other sources.  

During the last ten years it has been a change towards a use of the last 
method, mainly using (and processing) information from administrative data 
sources. A register system in Sweden is built up from four basic registers: 
• Population Register; 
• Register of Jobs and other Activities; 
• Real Estate Register; 
• Business Register. 

These basic registers contain objects of fundamental importance for the 
system. A lot of other statistical registers with statistical variables provide more 
information about the populations in the basic registers. Linkages exist between 
the objects in the different basic registers and between basic registers and 
statistical registers. Most common link is the personal code for physical persons 
or organization number for companies. The system is still under development 
concerning i.a. metadata and standardization of variables, but almost all statistics 
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produced is based on the register system, even the traditional surveys. A large part 
of the statistics is entirely produced using separate registers. 

Statistics Sweden’s System of Statistical Registers structured  
by Type of Object 

Education Register Income Verifications
Employment Register Education-Labour Market Register

Vehicles - privately owned Swedish for Immigrants
Register of Criminal Convictions Adults Education
Population and Housing Census Upper Secondary School

Personal Income and Assets Form 9 Register
Longitudinal Income Register Register Teacher Register

Supplementary Benefits register Population of Jobs Higher Education Register
Persons Nominated and Elected Register and other Persons Enrolled in Education

Causes of Death Register Activities Employed in:
Secon Generation Register  - Private sector

Fertility Register - County Councils
Auxilary Information Register  - Ecclesiastical Districs

 - Civil Servants
Occupational Register
Labour Market Measurements

Geographical Database Business Income and Tax
Real Estate Price Register Real Estate Business Demography of Enterprises

Restoration Register Register Register Standardised Accounts
New Constructions Monthly Tax Returns
Dwellings Register Manufacturing

One or Two Dwelling Buildings VAT Register
Multi Dwelling Buildings Foreign Trade Regsiter

Industrial Real Estate Register of Schools
Agricultural Real Estate Vehicles - company owned

Valued Estate Units Agricultural Register

Linkages

 
 
In some situations a combination of surveys and registers are used. One 

example from the agricultural sector is the Farm Structure Surveys (FSS), where 
IACS and the cattle database in 2003 are used for data about crops and cattle and 
the other information is collected by postal survey. 

3. Swedish TAPAS- projects (Technical Action Plan Agricultural 
Statistics) 

3.1. TAPAS 2002, Rural development, improving the use of information from 
the agricultural census 

The project is described as “Quality studies of the Rural development section 
in the agricultural census and studies to get broader use of the information on this 
topic from the census”.  

A first part of the work was analysing the results from FSS 1999. What type 
of holdings has marked rural development? How are they related to size, type of 
farming and regional location? The section on rural development in the 
questionnaire was combined with the section on labour force. 
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A second part was follow-up studies on the quality of the answers to the 
Rural development section in FSS 1999.These studies were integrated with a 
special survey, financed by the Swedish Board of Agriculture, concerning 
complementary activities to the regular agricultural work on the farms. The results 
from this special survey referred to the year 2002. 

The main aim of the special survey was to evaluate the support to the rural 
development programme but it was inter alia used also to check the reliability of 
the results from FSS 1999. The survey for 2002 also included questions about the 
number of hours worked per year in the complementary activities. The results 
from FSS 1999 were compared to the survey from 2002.  

All the 5 714 holdings, which had delivered data concerning Rural 
development in FSS 1999 were included in the survey 2002. From the other 
(75 693) holdings, which had given no data to the section Rural development in 
FSS 1999, a sample of 15 000 farms was drawn. The sample was stratified in four 
strata. The total number of holdings in the survey was 20 714. 

The most obvious result from the survey in 2002 is that the extent of rural 
activities, in accordance with EU regulations, is much higher 2002 than the 
figures presented for 1999. An explanation to this is probably that a considerable 
part of the farmers “forgot” to give the figures concerning Rural development in 
1999. No filter question to the subject was used in 1999 and therefore it was not 
easy to follow up the item non-response to the subject. At the survey 2002 the 
whole questionnaire was directed to questions concerning Rural development 
with no competition from other sections.  

The result of the survey in 2002 shows that about 25 per cent of the farms in 
Sweden have some activity in the field of Rural development. The survey also 
shows that the main part of these farms reported less than 450 hours per year for 
activities in the field of Rural development. About 13 per cent of the holdings that 
reported “Rural development” have complementary activities corresponding to 
one full-time worker or more. 

In a comparison between the two surveys it ought to be mentioned that the 
complementary activities had a little bit wider definition in the survey 2002 than 
in FSS 1999.  

The subject Rural development has not been included earlier in the 
questionnaires for the Farm Structure Surveys. The circumstances with a new 
section and its location in a small space at the end of the questionnaire were 
probably the main reasons for the difficulty to get a high response rate. 

One important conclusion is that the present construction of the section 
concerning Rural development is quite too simple. The reported data leads to an 
underestimation and gives limited information about the importance of the 
complementary activities. In our opinion it would be possible to get more usable 
information if questions about the extent of the activities (e.g. in hours) also 
would be included in the section. Of course it is also possible to receive this 
information in a separate survey only for those who report “Rural development”. 
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Another conclusion is that there is a need of having an introductory question 
concerning rural development in order to give better possibility to follow up the 
question. For the survey in Sweden 2003 an improvement in this respect has been 
conducted. 

Table 1. Rural development in agricultural holdings in Sweden 2002 compared  
to 1999 

Type of activity and number of holdings involved, Standard error in per cent italic 
after each figure (only 2002). 

Holdings involved 2002 Holdings involved 1999 
Type of activity 

Number  Distribution 
in per cent Number Distribution in 

per cent 

Tourism, accommodation and other 
leisure activities 

 
3 948 3

 
14 

 
1 241 

 
18 

Handicraft 918 8 3 314 5 
Processing of farm products 3 004 4 11 621 9 
Wood processing 
(e.g. sawing etc.) 

 
1 279 6

 
5 

 
505 

 
7 

Aqua culture 358 12 1 120 2 
Renewable energy production (wind 
energy, strawburning, etc.) 

 
929 7

 
3 

 
203 

 
3 

Contractual work (using equipment 
of the holding) 

 
10 820 2

 
38 

 
2 928 

 
43 

Other 7 196 3 25 914 13 
Total of activities 28 452 2 100 6 846 100 
Total of holdings with rural 
development 

 
20 362 1

  
5 714 

 

An analysis of the distribution of different activities shows mainly 
concordance between 1999 and 2002. The question about “other” however, shows 
a big difference between the two surveys. The explanation can be the somewhat 
wider definition in the 2002 survey. Keeping in mind the difference for “other”, it 
is nevertheless possible, thanks to the concordance in other respects between 1999 
and 2002, to consider the figures from 1999 as good information about the 
direction in the field of rural development. In the following tables (2-5) special 
results are shown. 
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Table 2. Rural development according to FSS 1999 
Distribution of holdings by NUTS 3, number of employed and number of Annual 
Work Unit (AWU) in average and share of holdings by rural development in per 
cent. 

All holdings Holdings with rural development 

NUTS 3 Number of 
holdings 

Number of   
employed 

per holding 

Number of 
AWU per 
holding 

Number of 
holdings 

Number of 
employed per 

holding 

Number of 
AWU per 
holding 

Share of allin 
per cent 

SE011 1938 2.3 1.1 256 2.9 1.5 13.2 
SE021 2870 2.2 1.0 269 2.6 1.3 9.4 
SE022 2200 2.4 1.1 252 2.8 1.6 11.5 
SE023 3850 2.4 1.1 361 3.0 1.5 9.4 
SE024 2685 2.1 0.9 218 2.6 1.1 8.1 
SE025 2415 2.1 0.9 179 2.6 1.2 7.4 
SE091 4255 2.1 0.9 266 2.7 1.2 6.3 
SE092 2827 2.0 0.8 184 2.4 1.1 6.5 
SE093 3605 2.6 1.2 301 4.4 1.7 8.3 
SE094 1881 2.3 1.2 186 3.1 1.8 9.9 
SE041 1526 2.7 1.0 125 3.9 1.2 8.2 
SE044 10694 2.5 1.2 709 3.2 1.5 6.6 
SE0A1 4131 2.3 1.0 258 3.3 1.6 6.2 
SE0A2 16348 2.0 0.8 1013 2.6 1.2 6.2 
SE061 4352 2.0 0.6 245 3.1 1.0 5.6 
SE062 2434 2.0 0.8 157 2.7 1.2 6.5 
SE063 3034 2.0 0.7 193 2.5 1.1 6.4 
SE071 2929 1.9 0.7 138 2.5 1.1 4.7 
SE072 2193 2.1 0.8 165 2.4 1.1 7.5 
SE081 3309 2.0 0.7 151 2.7 1.1 4.6 
SE082 1931 1.9 0.7 88 2.6 1.2 4.6 
Total 81407 2.2 0.9 5714 2.9 1.3 7.0 

Holdings reporting activities in the “Rural development” section have higher 
rates of employees and AWU compared to all holdings. It is important to 
remember that the AWU:s refer to agricultural work only.  
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Table 3. Rural development according to FSS 1999 
Distribution of holdings by class of AWU, number of employed and number of 
AWU in average and share of holdings by rural development in per cent. 

All holdings Holdings with rural development 

AWU class Number of 
holdings 

Number of 
employed per 

holding 

Number of 
AWU per 
holding 

Number of 
holdings 

Number of 
employed 

per holding 

Number of 
AWU per 
holding 

Share of all 
in per cent 

0.000-0.124 16885 1.0 0.1 456 1.0 0.1 2.7 
0.125-0.499 22541 1.9 0.3 1117 1.9 0.3 5.0 
0.500-0.999 17986 1.7 0.8 1372 1.9 0.8 7.6 
1.000-1.999 17042 2.6 1.5 1817 3.0 1.5 10.7 
2.000-2.999 4553 4.1 2.5 582 4.5 2.5 12.8 
3.000-3.999 1291 5.9 3.5 182 6.4 3.5 14.1 

4.000- 1109 13.5 7.1 188 11.8 6.1 17.0 
Total 81407 2.2 0.9 5714 2.9 1.3 7.0 

Holdings with small numbers of AWU also have a low number of activities 
reported in the section “Rural development” 

Table 4. Rural development according to FSS 1999 
Distribution of holdings by general Farmtype (according to the EU Typology), 
number of employed and number of AWU in average and share of holdings by 
rural development in per cent.  

All holdings Holdings with rural development 

General 
Farmtype 

Number of 
holdings 

 

Number of 
employed per 

holding 

Number of
AWU per 
holding 

Number of 
holdings 

Number of 
employed per 

holding 

Number of 
AWU per 
holding 

Share of all 
in per cent 

1 42015 1.8 0.6 2703 2.3 1.0 6.4 
2 1370 7.6 3.0 70 14.0 2.9 5.1 
3 441 4.5 1.7 36 5.2 1.7 8.2 
4 19725 2.5 1.5 1532 3.1 1.8 7.8 
5 993 3.3 2.1 54 3.7 2.2 5.4 
6 1218 4.3 1.5 163 6.5 2.0 13.4 
7 692 3.2 1.8 75 4.5 2.3 10.8 
8 13632 2.0 0.8 1065 2.7 1.2 7.8 
9 1321 1.4 0.2 16 1.8 0.3 1.2 

Total 81407 2.2 0.9 5714 2.9 1.3 7.0 

Farmtype 6 (Mixed cropping) and 7 (Mixed livestock) have the highest 
percentage of activities reported in the section of “Rural development”. 
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Table 5. Rural development according to FSS 1999 
Distribution of holdings by gainful activity besides farming the holding, number 
of employed and number of AWU in average and share of holdings by rural 
development in per cent.  

All holdings Holdings with rural development 
Gainful activity 

beside the holding Number of 
holdings 

Number of 
employed per 

holding 

Number of 
AWU per 
holding 

Number of 
holdings

Number of 
employed per 

holding 

Number of 
AWU per 
holding 

Share of all 
in per cent 

Major occupation 31271 1.8 0.4 1629 2.3 0.6 5.2 
None 27386 2.1 1.0 1023 3.2 1.7 3.7 
Subsidiary 
occupation 

 
14703 2.3 1.2 2303 2.8 

 
1.4 

 
15.7 

The holder is not 
manager 

 
2556 2.8 1.1 188 3.4 

 
1.6 

 
7.4 

Juridical person 5491 4.1 2.2 571 4.4 2.4 10.4 
Total 81407 2.2 0.9 5714 2.9 1.3 7.0 

In accordance with reported figures in the field of other gainful activity the 
highest percentage of holdings reporting in the section “rural development” exists 
in farms where the holder has reported subsidiary occupation. Holdings with “The 
holder is not the manager” and “Juridical person” are not asked the question about 
other gainful activity.  

3.2. TAPAS 2003 

In TAPAS 2003 Statistics Sweden is dealing with three projects concerning 
how to receive a basis for three different agri-environmental indicators (according 
to COM (2001) 144). These indicators are “Energy consumption”, 
“Diversification” and “Marginalisation”, which are all classified into group a) = 
“it is immediately clear what statistical data need to be collected”. We think it is 
fruitful to study the possibilities to provide data for different indicators in parallel 
with the work to finally decide the definitions of the indicators. The three projects 
are in the beginning and will be described briefly. 

3.2.1. Energy consumption in agriculture (indicator nr 11) 

In Sweden a number of surveys on energy consumption have been carried 
out during the period 1977-1994. It has now been possible to carry out a new 
survey for 2002 by this TAPAS action and complementary financing by The 
Swedish Board of Agriculture and the Swedish Energy Agency. A postal survey 
is carried out to a sample on 10 000 holdings in the Farm Register asking about 
the use of energy for agriculture (motor fuel, fuel oil, electricity etc.) 
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One objective is to update the existing information so it could be used as a 
basis for i.a. the agri-environmental indicator “Energy consumption”. Results will 
be received on NUTS3 level. 

Another objective is to try to find methods to replace the surveys (or increase 
the interval between surveys). The basic idea is to find standard values for need of 
energy for one hectar of different crops and for each type of livestock and then 
use the yearly updated figures for crops and livestock in a model. 

3.2.2. Diversification (indicator 16) 

This indicator deals with diversification from three aspects: 
1. Strictly agricultural (livestock of several types, development of new crops etc.) 
2. Non-agricultural on the holding (rural tourism, processing of agricultural 

products etc.) 
3. Agricultural or non-agricultural, but conducted off-farm 

Main objective of the TAPAS-project is to merge different registers to get a 
basis for the diversification indicator (number 16). 

The TAPAS project on “Rural development…”presented in section 3.1 can 
be the basis for further work on merging different registers as the Farm Register, 
the Business Register, the register on Income etc. in order to find methods to 
currently study the diversification. 

3.2.3. Marginalisation (indicator 17) 

This indicator deals with proportion of holdings with farmers over 55 
without successor and proportion of holdings where the SGM per AWU is less 
than a minimum wage to be defined. 

Main objective is to merge different registers to get a basis for the 
marginalisation indicator (number 17). 

The idea is to process the information on age of holder, SGM:s and AWU in 
the Farm Register and combine this register with the Register of Population to 
find methods to currently study the marginalisation.  

4. Food safety  

A lot of attention is paid to food safety nowadays. Many aspects are included 
in the subject “food safety” i.a. security of supply, product safety, products with 
distinctive marks and materials coming into contact with products. In the 
statistical field a work is going on at Eurostat to define different concepts, list the 
statistics already available in the fields mentioned above and sending out a 
questionnaire to ask the MS and future MS on what data is available in each 
country. The aim is to set up a database on food safety through relevant 
indicators. 

Food statistics in Sweden has a ten year tradition. Between 1993 and 2000 a 
special publication “Food in figures” was produced covering a lot of aspects on 
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food i.a. food manufacturing, trade, transports, consumption and quality of 
foodstuffs. During the last years a shortened information has been included in the 
Yearbook of Agricultural Statistics. These food statistics is mainly a summary on 
what is available without further data collections. 

 The most important data providers on the food statistics (including food 
safety) in Sweden are  

• Swedish Board of Agriculture 
• Statistics Sweden 
• National Food Administration 
• Organisations on the market 
At Statistics Sweden and the Swedish Board of Agriculture work has started 

concerning how to fulfil the demands on food safety statistics. The earlier 
experience from food statistics will hopefully facilitate this work. The challenge 
is to gather existing statistics and create new statistics on food statistics 
corresponding both to national and Eurostat needs. Since the statistics at the 
moment is produced by many different bodies we have to work on how data is 
gathered to synchronize the efforts. Another aspect are the definitions- it is a need 
to check for harmonisation both on national and international level. 

5. Definitions and thresholds 

The structure of agriculture in the future MS is different from the structure in 
the present MS. The future MS have a lot of small household plots and the change 
of the structure is still ongoing. In the Phare multi country 1999 project on 
introducing FSS in the candidate countries the definition of an agricultural 
holding and the thresholds (which holdings shall be covered in the statistics) 
therefore was of great interest. These topics have also been discussed in a 
following Phare 2000 project on FSS for the candidate countries. In both these 
projects the authors have had a managing role (in LANDSIS and in Statistics 
Sweden respectively). 

In the LANDSIS project the topics were discussed as a part of a seminar in 
Budapest 17-19 December 2001. Concerning the concept “agricultural holding” it 
was stated that the Eurostat definition has been stable over time and does not 
differ between different types of agricultural activities (household plots, kitchen 
gardens etc.). Only few comments were expressed referring to the definition of a 
holding. 

The concept “threshold” was discussed in a very broad manner. A 
presentation was given on the use of FSS, which should work as a “photography” 
of agriculture at a certain time. In theory this requires a full coverage of all 
producers of agricultural products, including households. For practical reasons 
there is a need of thresholds. The thresholds can differ for a lot of reasons, the 
different agricultural structure in different countries, the different needs for 
different surveys, different national needs compared to EU-needs and so on. The 
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threshold for FSS is chosen to ensure the coverage of all holdings that have a 
certain economic impact. But the physical threshold as it is expressed today is not 
enough to meet the new needs of FSS and to show the agricultural situation in the 
candidate countries. The simple advice to the participants for the time being was 
to continue the statistical work with the thresholds constructed for national needs. 
These thresholds will probably be low enough to cover the Eurostat needs. 

In the Phare 2000 project a seminar was carried through in Örebro, Sweden 
24-26 March 2003 partly also dealing with definition of holding and thresholds. 
From Eurostat an overview was given on present legislation on FSS and the 
present definitions of Agricultural holding and thresholds. It was mentioned that 
the present thresholds from the beginning are expressed to meet the need of 
information for CAP on farms oriented to the market. It was also stated that the 
“threshold question” is complicated because other surveys than FSS use other 
concepts and thresholds. In FADN the concept “returning holding” means an 
agricultural holding whose economic size is above certain thresholds (expressed 
in European size units) and in EEA the concepts “leisure agricultural holdings” 
and “subsistence agricultural holdings” are used. The development in the EU in 
the direction from agriculture towards rural development means a need of 
information not only for market oriented farms. It was also informed that the 
present MS were using different thresholds in the FSS (but of course in line with 
the regulation and accepted by Eurostat). 

The summary from Eurostat was rather general in defining the population for 
the FSS survey. Pro and cons were shown for lowering the threshold in a SWOT 
(Strength, Weakness, Opportunities, Threats) approach . 

In the following table, the current points of strength (S) and weakness (W) 
are listed, with opportunities (O) and threats (T) involved by an action on 
threshold in FSS. Then, S and W can be referred to the present situation, without 
any further action, and O and T to a possible future development if a lowering / 
harmonisation of the thresholds is undertaken. 

From several future MS it was expressed a strong need for further 
discussions on how to fix the thresholds. 

The threshold question was later also discussed in the Eurostat working 
group meeting “Structure and typology of agricultural holdings”6-7 May 2003. A 
new recommendation was presented to improve comparability and coherence and 
to meet the request from acceding countries on clearer indication on what to cover 
in FSS (doc ASA/SB/602): 
a) agricultural holdings where the agricultural area utilized for farming(UAA) is 

one hectare or more 
b) agricultural holdings whose total SGM is at least one European Size Unit 

(ESU). 
Strength: 

• Information respondent to the national 
needs. 

Weakness: 

• Difficult comparability among national data. 

• Partial picture of the agricultural system for 
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• Function of FSS as basic survey. 

 

the Acceding Countries. 

• Some aspects (e.g., inclusion of 
selfconsumption) not well defined. 

Opportunities: 

• Good monitoring of the evolutions in the 
agricultural structure. 

• Adaptation to the new needs of the CAP. 

• Possibility to improve the integration 
among surveys. 

• Better use and maintenance of 
administrative sources. 

Threats: 

• Excessive increase of the costs of the survey. 

• Strong impact on the fieldwork organisation. 

• Consequences in data timeliness. 

• Possible decline of the quality of the data. 

 

Member States, that use thresholds higher than those under a) and b) may 
exclude only the smallest holdings that contribute 1% or less to the total SGM. 

The agricultural units with less than 1 ha of UAA and less than 1 ESU of 
total SGM may be covered but will be named “small agricultural units”. 

We think that the Eurostat proposal have not solved the question how to deal 
with household plots etc. which in many future MS have importance for the 
overall agricultural situation. Of course it is very costly to survey all units with a 
very broad definition but perhaps it is possible to solve these aspects by efficient 
sampling. Most future MS have recently carried out an Agricultural Census and 
therefore have established a good sampling frame. 

Hopefully the discussion will continue. Eurostat is planning a task force on 
future FSS, where the question of fixing the threshold probably will be of 
importance. 
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INFORMATION SYSTEM IN AGRICULTURE 
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ABSTRACT 

The author describes how the Greek information system has been 
adapted to the requirements of the community system with particular reference 
to the problems and the actions had been taken to solve them. The building of 
statistics, which would be coherent with the EU requirements, shows the 
necessity to restructure the whole information system concerning agriculture. 
It is stressed that the restructure of the national systems in order to be 
comparable with those already existing in other Member States, it’s a heavy 
task and requires considerable resources. 

Key words: System of agricultural information; Census of agriculture; 
Agricultural sample survey; Administrative register.  

1. Introduction 

Statistical information is an essential requirement in modern societies 
because of technological development and its positive and negative impact on 
social, political, economic and environmental structures. Agriculture is a dynamic 
sector that has been undergoing radical changes in recent years. Against the 
background of the enlargement, the WTO plans, the rural development and 
environmental aspects, the common agricultural policy has had to develop new 
strategies to tackle the disparities within the Community, the change in the 
economic climate and the needs of the environment and consumers. Implementing 
the common agricultural policy in the various sectors calls for a study of the 
parameters on which it is based, and this in turn requires reliable and up-to-date 
statistical information. This is the basis on which the Greek agricultural statistical 
system was established. 
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The aim of this paper is to describe how the Greek information system 
adapted to the requirements of the community system with particular reference to 
the problems and the actions had been taken to solve them. 

2. The Greek statistical information system in agriculture 

Organisation of the current system of agricultural statistical information is 
aimed at meeting national needs for such information for the purposes of planning 
and implementing agricultural policy, and at providing effective support for the 
Community's common agricultural policy. The statistical information system in 
agriculture is mainly based on the N.S.S.G. and secondary on the Ministry of 
Agriculture. 

The National Statistical Service of Greece (NSSG), as a public organisation, 
is responsible for the production of all official statistics in Greece. 

The NSSG is attached to the Ministry of National Economy and is 
completely independent in its statistical activities. Greek official statistics are 
regulated by the provisions of the Degree Law no3627/56 in combination with the 
provisions of the Law no2392/96. These two Laws establish principles and 
methods for the organisation and the functioning of the National Statistical 
Service of Greece (NSSG) by promoting unified policy and rationalised 
information flows both at the central and local levels. 

The National Statistical Service of Greece concentrates on and operates 
properly in order to:  
• co-ordinate effectively all the statistical works,  
• ensure the harmonisation of statistics compiled in our country, through 

uniform methodology, concepts, definitions and classifications to be applied 
by all services and institutions,  

• provide methodological support to services and institutions asking its 
assistance,  

• set up and update databases and meta-databases, provide products of high 
quality.  

By definition, therefore, the NSSG is the body responsible for producing 
official statistics on the primary sector (agriculture, livestock rearing, forestry and 
fishery) and is essentially responsible for developing the system of agricultural 
statistics. The Ministry of Agriculture, which is the principal user of the NSSG's 
various agricultural statistical data, is obliged, as the body responsible for 
agricultural policy, to carry out regular forecasts and estimates of national 
interest, as well as certain surveys which require short-term data collection. 

Organisational structure of the NSSG 

The National Statistical Service of Greece is a General Secretariat of the 
Ministry of Economy and Finance, with the following structure: a Central 
Service, with two General Directorates, twelve Central Divisions and seven 
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Decentralised Divisions. The total number of employees amounts to 1,118, of 
which 800 belong to the Central Service and 318 to the Decentralised Services 
(Statistical Services of Prefectures). 

The central service is responsible for the collection and statistical analysis of 
the basic and general-interest data, as well as for the co-ordination of the activities 
of the statistical directorates, the services in the ministries and the regional 
services of the districts (Nomi). The units involved in agricultural statistics are: 
1. Division for the Primary Sector 

• Unit for the survey of the structure of agricultural and livestock holdings 
• Unit for Crop and animal production 
• Unit for the annual agricultural survey and fisheries 

2. Division for Economic and sort term Indicators 
• Unit for wholesale prices and special indices (establishment of indicators 

for the prices received by farmers) 
3. Division of National Accounts-Unit of household accounts and non-profit 

institutions  
4. Division of Organisation, Methodology and International Relations 
5. Division of Informatics 

The statistical services of the ministries and other bodies, which are 
responsible for drawing up detailed programmes pertaining to the needs of both 
these ministries and bodies and the NSSG. 

The regional statistical services of the districts (nomi) which collect and 
process the data for the nomi for which they are responsible in accordance with 
the instructions of the central service of the NSSG. With particular reference to 
agricultural statistics the regional services are also entrusted with data processing 
for the surveys. 

Organisational structure of the Ministry of Agriculture 

At the central level, the organisational structure of those services of the 
Ministry of Agriculture involved in agricultural statistics is as follows: 
1. Division for Agricultural Policy and Documentation 

• Agricultural policy unit 
• Documentation unit 

2. Division for Agricultural Applications 
• FADN unit 

3. Computer Applications Division 
At the regional level, responsibility lies with the Agriculture Divisions in the 

nomi, which are made up of two offices involved in statistical information — the 
statistical office and the FADN office. 

To make it easier to understand the structure of the system of agricultural 
statistical information in Greece, it is worth starting with a description of the 
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geographical and administrative division of the country as well as a description of 
the type of agriculture in Greece and its special features and problems which 
influence the collection and flow of statistical information. 

3. Administrative and geographical division of the country 

There is a close link between the agricultural statistics and the administrative 
and geographical division of the country. The entire country (level I) is 
subdivided administratively into 13 regions corresponding to the level II of the 
EC nomenclature of territorial units (NUTS), 51 nomi (level III) and 1.033 
municipalities and communes (level IV). 

4. Agriculture in Greece — special features and problems 

Agriculture in the broad sense of the term (farming, livestock rearing, 
forestry and fisheries) in Greece is an important factor in the economy, 
accounting for the 6.1% of GNP. Total employment in Agriculture accounts for 
16% of the total employment in all categories of economic activity. According to 
the data from the last census of agriculture and livestock rearing in 2000, the 
structure of Greek agriculture is as follows: the total area of the country is 
132.000 km2, of which 22% is cultivated land, 26% is forest and 28% is 
permanent meadows and pastures. The total number of agricultural and livestock 
holdings in Greece is 817.059. 

Greek agriculture is marked by the diversity of the holdings in terms of area 
of production (mixed holdings) and their dispersal throughout the country, the 
small (technical and economic) size of a large number of holdings, the 
fragmentation of their total area. This is in most cases accompanied by the marked 
dispersal of the fields. In quite a number of cases the parcels of the same holding 
are normally located far from the farmhouse and very distant from each other. 
Most agricultural and livestock holdings are family undertakings where the owner 
is also the manager of the holding. The several farm works are mainly carried out 
by the owner and the members of his family as a principal or secondary 
occupation. During some periods, particularly harvest time, seasonal workers are 
employed or assistance is given by other relatives. Only a very few holdings keep 
proper accounts. 

Another major dimension to the problems facing agriculture in Greece is the 
morphology of the ground. Greece has extensive mountainous areas and includes 
a large number of islands, and this hampers communications and prevents 
adequate access to these regions. Besides due to the relief of the country a great 
variety of environments (soil-climate conditions) is observed. As a result there is 
also a great variety of goods produced, especially of vegetal production. 
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This important agricultural sector presents features that reflect the domestic 
structural weaknesses of Greek farming and pose problems which raise (economic 
and technical) hindrances in all areas. All these difficulties facing Greek 
agriculture — and which are not easy to overcome- obviously have negative 
impact on the system of agricultural statistical information. These special features 
have to be borne in mind when designing a survey or selecting a suitable 
sampling method as well as the sample size. Data collection is also hampered by 
these features, and the difficulties encountered when trying to collect the required 
information are obvious. 

5. Reasons Led to the Restructuring of the Agricultural Information 
System 

The rapid developments in agriculture in the 1980s, brought about by the 
Government's objectives of developing this sector, increasing productivity and 
improving structures and Greek farmers' incomes, created a need for the 
collection of more representative, reliable and up-to-date data. At the same time, 
needs in terms of statistical data rocketed after Greece's accession to the EU. To 
ensure effective and balanced implementation of the Common Agricultural Policy 
in Greece, it was deemed necessary to make available statistics and accountancy 
data on agricultural holdings in the country and on the production, processing and 
trade of agricultural products. And those data should be satisfactory in terms of 
both scope and reliability. 

It was also considered that reform of the data collection and processing 
system was particularly to be desired so as to provide a firmer basis for the 
production of statistical data. In this way the system could at the same time be 
brought into line with those in other Member States, and consequently, that the 
comparability of the data at Community level would be improved. 

The Greek information system was not in a position to respond effectively 
and promptly to these needs. The system was found to operate inflexibly and 
sluggishly. There were substantial delays in collecting and processing the data for 
the surveys. In general, the flow of data between the bodies involved — the 
NSSG and the Ministry of Agriculture — and national and international bodies 
was neither rapid nor flexible, while production and analysis were limited and the 
data were usually presented late, so that the statistical data were already out-of-
date. Moreover, the data did not have an acceptable level of reliability, and the 
methodology used was not in line with the corresponding Community 
frameworks. 

The weaknesses of the system were basically due to the centralised system of 
carrying out and processing the surveys, the lack of staff and the low level of 
specialisation of the staff involved in agricultural statistics at the central and 
regional level, as well as the lack of suitable equipment for processing, 
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transmitting and presenting the statistical information. The domestic structural 
problems of Greek agriculture only added to these weaknesses of the system. 

Because of these problems development of a modern data collection and 
processing system is considered necessary. The creation of an effective system for 
recording agricultural data in Greece was also of interest to the Community, and 
contributed towards achieving the aims set out in Article 39(1), indent a) of the 
Treaty.  

The development of the new system taking into account the geographical 
characteristics of the country as well as the special features of Greek agriculture 
should involved very considerable resources. The republic of Greece did not have 
means sufficient to undertake an effort as considerable as to create the appropriate 
infrastructure and to develop a statistical system that would be comparable with 
those already existing in other Member States. 

Thus in 1985, the republic of Greece undertook the implementation of an -
initially- five-year Community programme (Council Decision 85/360) for the 
restructuring of the system of agricultural statistics in Greece. Because of the 
restricted policy of the different Greek Governments the implementation of the 
programme faced many problems, so that the programme was extended to 1996 
(Counsil Decisions 90/386, 92/582). 

The Commission secured a community contribution to the costs associated to 
this programme. The commission also, in collaboration with Member States, 
participated in the monitoring of the process of the programme and the 
expenditure of the community contribution. 

The aim of the programme was the organisation of a system for the 
collection and processing of statistical and accountancy data in agricultural sector, 
with the following obligations: 
a) reinforcement of the central technical and administrative infrastructure to 

ensure the organisation and programming of the collection and processing of 
agricultural statistical information. 

b) reinforcement of the regional technical and administrative infrastructure to 
ensure the implementation of the required surveys, the collection of the data, 
the checking and computer processing of the data, where methodologically 
permissible and, finally, the transmission of the data to the NSSG and the 
Ministry of Agriculture. 

c) improvement of the sampling bases for conducting surveys on the holdings, by 
the creation of a register of agricultural holdings. 

d) the gradual implementation of a coherent programme of statistical surveys 
which will be carried out on the basis of sampling at the level of the 
agricultural holdings, by enumerators selected and specially trained for that 
purpose. 

Finally, the Republic of Greece undertook a basic obligation, after the 
completion of the restructuring, to organise the system envisaged by Article 1 of 
council Decision 85/360, to ensure implementation of the statistical surveys that 
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have been or would be conducted at the community level and compliance with the 
demands of Community law relating to the scope and objectives of the surveys, 
the reliability of their data, and conformity with the deadlines specified, without 
grants of supplementary economic support from the Community beyond the 
contribution envisaged in the decision in question, except in the event that 
Community contributions are provided for other countries as well. 

To achieve the above, the first programme submitted by the Republic of 
Greece and adopted by the Commission’s relevant bodies, envisaged the 
following four (4) activities: 
• Reinforcement of service units occupied with agricultural statistics. 
• Development of staff abilities (training and specialisation). 
• Computer support for the services. 
• Development of other technical infrastructure to improve agricultural 

statistical information. 

A. Reinforcement of the Service Units Occupied with Agricultural Statistics 
For the service units of the central and regional services of the two bodies 

(NSSG and MfA) engaged in agricultural statistical surveys to respond to the 
demands entailed by the establishment of a new information system. Those units 
had to be gradually reinforced with an appropriate number of staff by defining 
new Staff Establishments appropriate to the increased needs for the planning and 
realisation of surveys in the Sector of Agriculture and Livestock. 

Within the scope of the new Staff Establishments for the two agencies, the 
proposed development of their organisational infrastructure could be achieved 
provided that the necessary means (human and material resources) were secured. 
Though the cost entailed was fairly high and would have to be covered in its 
entirety from national resources. This would enable the two bodies to contribute 
more effectively to the effort to create a modern system for agricultural statistical 
information, which would cope more rapidly with both national and Community 
needs, for example by providing timely assistance in the preparation of 
agricultural development programmes and the application of a more effective 
agricultural policy. 

A basic aim was to continue operating and further to improve a uniform 
system for agricultural statistics, in which the NSSG would be the basic 
implementing agency for agricultural statistics. And the Ministry for Agriculture, 
with its regional mechanisms, would continue collecting the information 
necessary for the forecasts and estimates needed for the implementation of short-
term agricultural policy.  

B. Development of Staff Abilities (Training and Specialization) 

The continual development of statistical applications in the sector of 
agriculture, combined with their specialisation, made it necessary to train and 
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specialise the staff involved with those applications in the new techniques for 
collecting, processing and presenting the data from the applications. The aim of 
such training was to upgrade the quality of the staff, in order to improve that of its 
work and increase its productivity and effectiveness. 

The training of staff could be envisaged in two respective directions. The 
first related to training in the sense of the proper preparation of employees, so that 
they could respond to the what was required from them as data enumerators 
working on a specialised survey under the difficult conditions that characterise the 
situation in Greece, as described in the previous section. The second related to the 
special training of supervising officials, to make them capable of planning and 
organising the conduct, processing and presentation of statistical surveys and 
assessing and utilising the data collected. 

The more particular aims of the training programme were as follows: 
• The creation of conscientious and capable data collectors who, during the 

collection of the various statistical parameters and information, would try to 
approach the facts as closely as possible. 

• The creation of employees capable of processing the data collected by the 
enumerators, using modern technical means. 

• The specialisation of those involved with the executive planning and analysis 
of the data at national level. 

Thanks to the above activities relating to the training of staff and other 
collaborators dealing with agricultural statistical information at all levels, it was 
considered that there would be an improvement in the qualitative level of those 
responsible for statistical information in Greece. And in particular the human 
resources in the regions, with the consequent elimination of all the staff-related 
factors which had a negative effect on efforts by the responsible agencies to 
ensure that the needs of various users in terms of quality would be met, and this as 
promptly as possible. 

C. Computer Support for the Services 

1) Creation of an information system for the agricultural sector 

The aim of developing the new system for agricultural statistics was to create 
an integrated information system for the agricultural sector which would serve 
both national and Community needs. 

The creation and application of the system would be gradual, and would 
enable: 
• coverage of all the activities of agricultural policy (planning, production, 

processing and marketing of agricultural products), 
• analysis of specific situations by simulation methods, 
• study of the development with time of basic agricultural economy parameters. 

To achieve the above aims, it was envisaged to create data-bases for the 
storage of regional and historical (serial) agricultural data. The updating of those 
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data-bases would be achieved by the direct collection and rapid transmission of 
the information, by on-line processing. 
2) Computer equipment 

The new information system would be based on the installation of an iT 
system which would cover both the central service and the regional services. It 
was planned to operate two independent systems, one at the NSSG and the other 
at the MfA, with the possibility of interaction. 

Thus, the computer equipment would consist of central systems and a 
regional network. 
• Central systems 

The two independent but cooperating central systems would be designed so 
as to constitute a ‘rational’ computer centre. 
• Regional network 

The installation of regional systems in the country’s regional headquarters 
could cover local data processing needs. The systems would operate as 
concentrators, so as to link the microcomputers in the Prefectures (NUTS 2) with 
the central systems. Thus, both the equipment (hardware) and the software would 
have to be fully compatible with their counterparts of the central systems and at 
the Prefectural headquarters 

To support the applications of the new system, the use of specialised 
software, special application packages and programmes of general utility would 
be needed 

Network 

The network of both systems has been designed to ensure continuous 
operation and preparedness for the user. 

D. Development of Other Technical Infrastructure to Improve Agricultural 
Statistics 

To supplement and improve agricultural statistical information, it was 
considered essential to develop additional technical infrastructure beside that 
related to computerisation. This additional infrastructure involved the creation of 
mapping facilities used as a supplementary method for the data collection for the 
statistical projects and as a means of reflecting thematic statistical information. 

6. The New Information System in Agriculture 

Against this background, a modern and specialised system of statistical 
information was designed and set up in Greece. This system provides new 
facilities to help in the decision-making process in both Greece and the EU. At the 
same time, it is capable of ongoing development and adaptation to take account of 
new needs in the future. The existing system is based on a coherent programme of 
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surveys. The main part of the programme is made up of statistical surveys (sample 
and exhaustive) carried out by the NSSG using the agricultural or livestock 
holding as the reference unit. The programme is supported by parallel surveys 
(annual agricultural survey, area frame sampling etc.) which exploit data and 
information mainly from administrative sources as well as estimates drawn up by 
experts and which supplement the official agricultural statistical information. The 
new system was founded on the following: 

A. Creation of a suitable infrastructure (technical and administrative) 

The introduction of modern technology ensures that the agricultural 
applications are designed along modern lines, so as to provide more rapid, more 
complete and more reliable information. The two bodies (NSSG- MINAG) 
installed two independent information systems. The structure of these systems is 
based on an inter-country network operating through the public telephone 
network. At the central level the network is directly connected to central service 
units, while in the region have been installed workstations. At both central and 
regional levels an efficient number of equipment has been forwarded as well as 
the corresponding number of s/w editions and the pacages used to support the 
agricultural applications. At the same time the extension, upgrading and renewal 
of equipment to meet future needs has been secured. Besides all necessary 
statistical tools (SPSS etc.) allowing the wider statistical analysis of the results 
obtained from agricultural surveys are available. A system for the management of 
data bases has been developed and the central bases communicate directly with 
the regional workstations. The data bases which have been developed by the 
NSSG concern all data from the agricultural censuses as well as those of the farm 
structure surveys and annual agricultural statistical surveys. In the Ministry of 
Agriculture on the other hand, databases containing the estimates of various 
applications regarding vegetable product have been developed. There is an on-line 
network of transferring data from/to the regions. All the statistical applications 
have been updated and adapted to the new computer systems, which has led, not 
only to an important reduction in the time processing for the surveys, but also to 
an improvement of the quality of the data produced. In 1994, NSSG started the 
procedure of redesigning all the agricultural applications by using new tools and 
methods. This concerned, particularly the client-server methodology for both, the 
automatic updating of the register and the transmission of the whole 
administration of the data to the service involved. 

After the completion of the Greek Plan the informatic system of NSSG, in 
the framework of adapting the new technologies has been developed to a “thin 
client architecture” system, based on oracle RDBMS (Relation Data Base 
Management System).   

Staffing needs have been met through recruitment and the establishment of 
temporary staff. Special programmes were drawn up to train newly recruited staff 
and for the further training of all staff involved in agricultural statistics in the use 
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of the new tools and techniques. Courses were also given in the techniques used 
for the collection and processing of data. 

B. Decentralisation of the work involved in conducting and processing  
the surveys 

The regional units were staffed and equipped to allow the complete 
decentralisation of the work involved in collecting and processing the data in the 
surveys. The measures to publicise the surveys, the possibility of selecting the 
enumerators and the training provided for them by the heads of the regional units 
have resulted in a high response rate (about 95%) and the collection of more 
objective information. Processing close to source of data resulted in much 
improved quality of data and speeded up to work involved. 

C. Establishment of new methods and procedures for producing statistical 
information 

All the surveys were harmonised with the corresponding surveys in the other 
Member States in terms of methods, characteristics and definitions. The 
agricultural or livestock holding was selected as the survey unit, and the data are 
obtained through a direct interview with the owner of the holding. The register of 
agricultural and livestock holdings established from the data of 1991 agricultural 
and livestock census and is the basis for designing all the surveys. The basic 
guiding principles on which the design of the Register was based were as follows: 
• clear and individualised recognition of agricultural holdings; 
• indication of the geographical location of the holdings in question 

(headquarters of the holding or address of its head); 
• information on the presence and relative importance of certain holding 

characteristics; 
• possibility of an individualised description and classification of agricultural 

holdings based on these characteristics; 
• availability of an updated base that could be used both for updating the list of 

holdings in preparation for the agricultural census, and for conducting sample 
surveys for agricultural holdings. 

Precise determination of the system of updating the register of agricultural 
holdings from administrative sources, combined with the updating provided by 
the individual sample surveys, and census ensured the necessary methodological 
framework for precise sampling and reliable results. The use of the new register 
has led to the redesign of all surveys. At the same time, the questionnaires have 
been modified in order to be adapted to the decentralised processing needs and the 
automatic updating of the register. The new structure of the questionnaires 
facilitates the collection of unbiased and correct information. 
Consequently new methods was introduced for the production of statistical 
information as the area frame sampling etc. 
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The surveys and censuses carried out by the two bodies are as follows. 
Surveys and censuses carried out by NSSG 

• Survey for the Structure of Agricultural and Livestock Farms 
A sample survey conducted every two years on the basis of E.C. Council 
Regulations 571/88 and 2467/96. 

• Agricultural Census) 
Conducted every 10 years on the basis of E.C. Council Regulations 571/88 
and 2467/96. 

• Surveys of Livestock 
Regular annual surveys of: 
- Bovine cattle: EC Council Directive 93/24 
- Pigs: EC Council Directive 93/23 
- Sheep: EC Council Directive 93/25 
- Goats: EC Council Directive 93/25. 

• Surveys of fruit trees 
Regular annual surveys: EC Council Directive 76/625 replaced from 
2001/109/EU from 16 April 2002. 
- Orange trees 
- Lemon trees 
- Small citrus fruits 
- Apple trees 
- Pear trees 
- Apricot trees 
- Peach trees 
- Cherry trees 

 

• Survey of vineyards 
Regular annual survey: EC Council Regulation 357/79. 

• Survey of cereals 
Regular annual survey: EC Council Regulation 837/90. 

• Survey of other crops 
Regular annual survey: EC Council Regulation 959/93. 

• Survey of slaughterhouses 
Monthly data on slaughters by the Communal Municipal or private-sector 
slaughterhouses: EC Council Directives 23, 24, 25/93. 

• Annual Agricultural Statistical Survey 
A national survey which collects data relating to agriculture, livestock and 
fishing, whose survey unit is the Municipality or Commune. The data from 
this survey are useful for National needs and the special needs of users, but are 
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also a point of reference for all the other surveys, to enable comparison and 
assessment of their data. 

• Greek map of Land Cover/Use 

• Pesticides survey 

Surveys carried out by the Ministry of Agriculture 
• Area frame sampling 
• Statistics on milk and milk products 
• Statistics on plant production (forecasts, ongoing estimates and special surveys 

using experts ) 
• FADN statistical application 
• Statistics on production and trade in eggs for incubation 
• Balance sheets for supplies of agricultural products and animal feeds 
• Forestry statistics. 

D. Cooperation between the two bodies 

The close and ongoing cooperation at all levels between the two bodies - the 
NSSG and the Ministry of Agriculture- is a good basis for restructuring the entire 
system of information in the field of agriculture and ensures the continuous flow 
and dissemination of the information. 

7. Conclusions 

It is clear that there is a strong need for the harmonised statistical 
information, regarding the Sector of Agriculture, for all Member States of the 
European Union. 

It is also clear that for the production of harmonised data the national 
statistical systems must be adapted to the European Community’s requirements. 

From our experience gained from the implementation of the restructuring 
plan in Greece we can say that the restructure of the national system to meet the 
E.U requirements must be based on a strong technical and administrative 
infrastructure. A strong and well built up infrastructure ensures the system 
effectiveness and sustainability. 

It is obvious that the restructure of the national systems in order to be 
comparable with those already existing in other Member States, it’s a heavy task 
and requires considerable resources. 

The community support and the legal framework of the specific plans for the 
improvement of the national systems facilitate the national authorities to 
undertake actions which involve considerable resources (human and economical). 
 

 



STATISTICS IN TRANSITION, October 2003   
Vol. 6, No. 2, pp. 275—286 

THE CENSUSES OF AGRICULTURE  
IN POLAND IN 1996 AND 2002 

Henryka Wanke1

ABSTRACT 

This article is a continuation of the author’s paper on agricultural 
censuses in Poland published in Statistics in Transition in 1997 (vol. 3, 
Number 1, June 1997). The paper starts with the review of several facts on 
agricultural censuses and agricultural sample surveys carried out in the past. 
The author describes generally the Censuses of Agriculture in 1996 and 2002, 
and compares some obtained results. At the end of the paper some concluding 
remarks are given.  

Key words: Census of Agriculture; Agricultural Sample Survey. 

1. Introduction 

The Censuses of Agriculture in Poland were described in several publications 
(e.g. Bohdanowicz, 1958; Wanke, 1997). We would like mention two types of 
agricultural censuses conducted after the Second World War — investigations taken 
together with national censuses every ten years and annual traditional-scope June 
agricultural censuses focused on investigating farmland, crop surface, livestock and 
additional issues every several years. They described each farm on list-like 
collective questionnaires, by localities. Data for particular farms were collected on 
the basis of declarations of farm users (owners, tenants etc.). 

System changes and transition into the market economy and the related need 
for departing from the system imposing upon the territorial administration the 
obligation to participate in mass statistical surveys towards the system of paid 
surveys, produced the necessity to search for more economic methods of 
agricultural data gathering.  

In 1989 annual June censuses conducted in all farms were replaced by 
agricultural sample surveys (Kordos and Kursa, 1997). It was assumed that 
surveys will be focused on land use, crop surface, livestock and depending on the 
information need, additional topics concerning technical equipment of farms, 
                                                           
1 Central Statistical Office, Warsaw, Poland; E-mail. h.wanke@stat.gov.pl 
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orchards, horticulture, water supply etc. It was also decided that comprehensive 
July censuses would be conducted every five years.  

Brief description of the Censuses of Agriculture carried out in 1996 and 
2002 as well as comparisons of some results are given below. 

2. The Agricultural Census in 1996 

The Agricultural Census in 1996 was conducted after an eight-year breaks 
since the last census conducted in 1988. The interval witnessed changes in 
ownership, employment, infrastructure and income of farms. The significance of 
these changes produced the need for a wide-span identification and description of 
situation in agriculture. At the same time, sample surveys that replaced yearly 
agricultural censuses did not allow for generalisation on the gmina (commune) or 
poviat (county) levels, therefore the lack of data on the local level halted decision-
making and development of economic programmes. The need to conduct an 
agricultural census was also justified by the necessity to launch associating 
processes with the European Union, which require an up-to-date database on 
agriculture.  

Agriculture census in 1996 was conducted for the purpose of collecting 
comprehensive data on all farms functioning and operating as part of Polish 
agriculture, examining the social, demographic and economic situation of farmers 
and their production plans until 2000. Information was gathered at the level of 
gminas (communes) which helped evaluate the transformation and served as a 
source of information for taking further actions. Concurrently the results of the 
1996 common agriculture census allowed to describe farms not only from the 
perspective of their agrarian structure but also from the perspective of the features 
describing the production base of agriculture, households of farm’s holders, 
persons employed in agriculture, sources of livelihood for households of farm 
holders.  

3. The 2002 Census of Agriculture 

Agriculture censuses provide detailed information on all units operating in 
agriculture, on the social, demographic and economic situation of farmers and 
their agricultural production. Such information available at the local level is 
particularly important for the purpose of assessing: 
• an elementary base of the agricultural production, 
• development of agricultural economy within a given area,  
• condition of agricultural infrastructure,  
• changes occurring in the structure and number of farms, including the changes 

affecting: 
• the situation of large-scale production farms, 
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• the groups of small-scale production farms and farms which carry out in 
agricultural activity mostly or exclusively for self-consumption, 

• the number of farms which have discontinued agricultural activity, and the 
identification of the current sources of livelihood of the population related 
to these farms,  

• agrarian changes affecting all farms and the impact of the land of the 
Resources of the State Treasury Agricultural Property Agency on these 
changes along with the evaluation how such land is brought into 
cultivation,  

• the scale and structure of non-agricultural activity by type carried out by 
the farms, 

• the effectiveness of individual farms in terms of their types and sizes, and 
the effectiveness of farms orientated towards different farm activity, 

• the number of persons employed in agriculture in relation to the main and 
additional source of livelihood, 

• the sources of livelihood of households related to private farms differing 
when it comes to the importance of incomes derived from farm operations, 

• the unemployment rate in agriculture, both the registered (official) and 
hidden one. 

It needs to be emphasised that in Poland there is no alternative source of 
information that could fully replace the agriculture census. 

The Law on Agriculture Census 2002 dated 9 September 2000 provided that 
the agriculture census should be conducted in 2002 between 21 May and 8 June 
coinciding with the National Census of Population and Housing. Many provisions 
of the Law on Agriculture Census refer to the Law on National Census of 
Population and Housing dated 2 December 1999.  

The combination of the two full investigations such as the National Census 
of Population and Housing and Census of Agriculture, allows reducing the whole 
project’s technical costs and reducing the number of questions in the agriculture 
census questionnaire. However, there were also some objections. Thanks to the 
skilful combination of data obtained in the course of the two investigations, it is 
possible to get a full picture of, e.g., a labour market segment or the population 
engaged in agricultural activity vis á vis people at large.  

The following persons managed census-related works:  
• the Head of the Central Statistical Office managed the whole of the works as 

the General Census Commissioner; the persons appointed by the Head of the 
Central Statistical Office performed the function of Deputy General Census 
Commissioners; 

• within a given voivodship the voivode acted as the voivode census 
commissioner; the deputy voivode census commissioner was the director of 
the statistical office; 
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• within gmina, the head of gmina, mayor, president of a city acted as the gmina 
census commissioner; the deputy gmina census commissioner was a person 
designated by the gmina census commissioner. 

The General Census Commissioner, voivode census commissioners and 
gmina census commissioners established census offices for the purpose of 
performing the related works. 

The employees of the public administration offices, units of self-
governments and public statistics services were delegated to work at the census 
offices by the census commissioners.  

The same enumerators involved in the conduct of the population and 
housing census were also engaged in the conduct of the agriculture census. In 
total, 161,000 enumerators were engaged in 180,000 census enumeration areas. 
16 voivodship census offices employed more than 3,500 employees in total, and 
approximately 2,500 gmina census offices and 800 branch offices employed more 
than 26,000 persons in total. 

While determining the scope of the agriculture census, above all an analysis 
was performed focusing on the use of the results of the previous census and 
information requirements. Moreover, the possibilities of obtaining such 
information from other sources were also accounted for (including, the 
administrative ones) along with the necessity of ensuring the comparability of 
domestic data over time, and international needs.  

As part of the 2002 census the following information was obtained: 
• the area of farms and the location of land, including the structure of 

ownership of agricultural land on a farm, sown areas, 
• the structure of incomes,  
• agricultural and non-agricultural activity, 
• the farm labour force, 
• the farm livestock,  
• disposal of agricultural production, 
• the farm infrastructure, 
• the types of buildings, 
• the storage on the farms, 
• the use of fertilisers and pesticides, 
• agricultural machinery and equipment, 
• selected expenditure incurred by farms. 

For the purpose of the agriculture census the following definitions and terms 
were adopted: 
 farm (agricultural holding) — farmland along with forest land, buildings or 

parts thereof, devices and stock, if they constitute or may constitute organized 
farming operations as well as rights and duties related to operating the farm; 

 private farm — a farm owned or operated by a natural person or a group of 
persons, whose area of agricultural land exceeds 1 ha; 
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 farming plot — a farm owned or operated by a natural person or a group of 
persons, whose area of agricultural land is 0.1 ha — 1 ha; 

 natural person being owner of farm livestock — a natural person who does 
not own agricultural land or who owns agricultural land whose area does not 
exceed 0.1 ha, and who owns farm livestock including cattle, swine, horses, 
sheep, goats, poultry, rabbits, other fur animals and bee hives; 

 operator of private farm or farming plot — a natural person or a group of 
persons who actually operate farmland or forest land, without regard to 
whether they own, rent or operate it pursuant to other title and without regard 
to the land’s location in one or more gminas; 

 general area of land within a farm — any and all pieces of land constituting a 
farm, including any and all pieces of land used for agricultural purposes 
(plough land, orchards, gardens and land on which greenhouses and hotbeds 
are situated, meadows and pastures) and any and all pieces of land used for 
non-agricultural purposes such as forests, yards, land under buildings or land 
to be developed, decorative gardens, land under waters, roads, peat land, 
quarries, gravel mines etc. and wastelands, regardless of the title (whether 
freehold or leasehold according to or without an agreement, or land operated 
under a different title).   

4. Comparisons of some results from the 2002 Agricultural Census 
with the 1996 Census of Agriculture 

A continuous process of changes, taking place in the structures of ownership 
as well as directions in land use characterises Polish agriculture. Compared to the 
1996 Agricultural Census the results of the 2002 Agricultural Census indicate the 
following: 
• A decrease of total surface of land used by farms from 20.8 million ha to 

19.3 million ha, which is by 1.5 million ha, i.e. by 6.9%, including a 
decrease of agricultural land area from 17.9 million ha to 16.9 million ha, 
i.e. by 1.0 million ha (by 5.5%); 

• A decrease of the number of farms from 3,065,000 to 2 933 200, i.e. by 
133,300 (by 4.3%), including farms with agricultural land area above 1 ha 
from 2,046,800 to 1,956,100 (by 4.4%) and changes in the structure of farms, 
and thus increase of the share of farms with agricultural land area up to 5 ha 
from 70.2% to 72.4% and entities with agricultural land area of 20 ha and 
more from 2.8% to 4.1%, i.e. respectively by 2.2% and by 1.3%, however a 
decrease of the share of units with agricultural land area between 5—20 ha 
from 27.0% to 23.7%, i.e. by 3.3%; 

• Changes of structure of population related to farms according to economic age 
groups in 2002, in all groups in respect of results of 1996. A decrease of the 
number of population in the pre-working age was recorded (0—17 years old) 
by 1.4% (including in the rural area by 1.1%). However the number of 
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population in working age increased by 4.2%, including people in the mobile 
age (18—44 years old) by 1.8%, non-mobile (45—59/64 years old) by 2.4%. 
However the number of older population decreased, it is in the post-working 
age (60 years old and more for females and 65 years old and more for males) 
by 2.8%; 

• A considerable differentiation of working on private farms in respect of 
education depending on the size of the farm. Persons working on the biggest 
farms (with agricultural land area above 50 ha) were much better educated 
than those, who worked on small and average farms. In the first group more 
than twice higher percentage of people with tertiary than secondary education 
was recorded — 47.5%, while on farms with area up to 50 ha — 21.4%;  

• A decrease by 21% of the total number of farms conducting economic activity 
(agricultural and non-agricultural), while this decrease is an outcome of 
temporary suspension or complete resignation from running agricultural 
activity by users of farms due to difficult economic and production situation in 
agriculture sustained in a long run; 

• A considerable growth (by 46%) of the number of farms, the users of which or 
adults, remaining in a common household with the user, conducted non-
agricultural economic activity. The users or members of their household 
related the fact that increasingly greater number of farms started non-
agricultural activity, with maintained simultaneously weak economic situation 
on many agricultural markets, to search for new sources of main or additional 
income. The most frequent type of non-agricultural economic activity was 
trade, food and agricultural processing, construction and transport; 

• A decrease of the total sown area from 12.3 million ha to 10.8 million ha, i.e. by 
1.5 million ha (by 12.5%). In comparison to 1996 agricultural census cereals 
area decreased in total from 8.7 million ha to 8.3 million ha, i.e. by 0.4 million ha 
(by 4.9%). Potatoes decreased from 1.3 million ha to 0.8 million ha, i.e. by 0.5 
million ha (by 40.1%), sugar beets from 0.5 million ha to 0.3 million ha, i.e. by 
less than 0.2 million ha (by 33.1%). 

• The decrease of the total sown area most of all results from considerably lower 
number of farms dealing with crop output; 

• A considerable decline of the stock of cattle and sheep. Farmers confined 
breeding these species among others due to diminishing demand for cattle and 
sheep for slaughter and difficulties with sale of wool. However in 2002 
increase of the stock of pigs was recorded, related to a good situation on pork 
market in this period, and dynamically developing poultry rising, which was 
reflected by significant increase of poultry stock. 

Farms 

A continuous process of proprietary, structural and economic 
transformations characterises Polish agriculture. A high number of diversified 
units in respect of the size of farms, direction and level of production cause 
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complexity and variability of the economic situation of agriculture. This mostly 
decides on the structure and number of farms running agricultural activity, the 
level of usage and methods of use of the land, directions of agricultural output, 
and also on running non-agricultural activity on farms. 

In 2002 there were 2,933,200 farms, and in comparison to the results of the 
1996 census, the number of entities decreased by 4.3%, i.e. by 1,333,000 farms. 
The number of farms with the area above 1 ha of agricultural land also declined 
by 4.4% (by 90 700 farms) and was at 1,956,100 farms. 

The largest groups, in the total number of farms, were farms with the land 
area of up to 5 ha (in 1996 — 70.2%, and in 2002 — 72.4%). However in 2002 in 
these farms the agricultural land area constituted only 18.7% of the total 
agricultural land in farms. 

Results of Agricultural Census demonstrated a significant decline of the 
surface of land in use by farms, however a growth of the surface of land 
belonging to units, which do not constitute farms of private as well as public 
sector. This means that year on year the share of land, at the disposal of 
agriculture was decreasing for the benefit of terrain of construction, recreation or 
non-agricultural activity.    

The average surface of agricultural land of 1 farm in Poland in 2002 was 
5.76 ha and was higher by 1.8% in comparison to 1996, including the surface of 1 
farm with the agricultural land area above 1 ha of agriculture — 8.44 ha, i.e. 
higher by 1.8%. 

Population, households related to agriculture and the employed  
in agriculture 

• The result censuses demonstrated that 10,474,500 people, constituting 27.4% 
of the population of Poland inhabited households including the user of the 
farm. Among the total population related to agriculture there was almost a 
balance of sexes — 50.4% by males, and 49.6% by females. 

• A decrease of the number of population related to agriculture is observed by 
1,085,600 people, i.e. almost by 10% in comparison to the results of 
agricultural census of 1996, in which the number of population related to 
agriculture was 11,559,200.  

• Structure of population related to farms according to economic age groups in 
2002 is different in all groups in relation to the results of 1996. A decline of 
the number of people in pre-working age (0—17 years old) is recorded by 
1.4% (including in the rural areas by 1.1%). However the number of people in 
working age increased by 4.2%, including people in the mobile age (18—44 
years old) by 1.8%, non-mobile (45—59/64 years old) by 2.4%. The number 
of older population, it is in the post-working age (60—years old and more for 
females and 65 years and more for males) decreased by 2.8 percent.  

• With general decrease of the number of young people in the age of — 17 years 
old, increase of the share of these people is observed in households having a 
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greater surface of agricultural land. The highest share of young people in 
noticed among the population using very large farms (above 50 ha), where 
almost every third person is in pre-working age (with a very low share of older 
people in the same time).  

• More than 4% of population related to the use of the farm had tertiary 
education, almost half of the people (49.0)% possessed secondary education 
(including basic vocational education), primary education was declared by less 
than 40%, while uncompleted primary and no school education — 5%. The 
structure according to the level of education of population comprising the 
households of the users of farms changed significantly in comparison to 1996. 

• Share of people with tertiary education increased by almost 3 percent, however 
with post-secondary education, secondary vocational and secondary in total by 
as much as 7 percent.   

• A decrease (by 6.8 percent) of the share of people with primary education and 
people, who did not complete primary schools, is worth noticing.  

• According to results of National Population and Housing Census in 2002, in 
connection to the results of Agricultural Census, the number of working only 
or mainly in agriculture was 2,192,900 people, including 2,016,000 on private 
farms. The total number of working on private farms consisted of 1,967,000 
members of households working on their farm and 49,000 hired employees, 
working permanently on these farms. Working only or mainly on their own 
farms (1,967,000) constituted almost 90% of the total number of working in 
agriculture.  

• Work on farm took on average 7.5 hours a day. Males worked on average one 
hour longer (8 hours a day) than females (less than 7 hours). 

Economic activity 

• Economic activity on one’s own account (agricultural and non-agricultural) 
was conducted in 2002 by 2,281,600 farms, i.e. by 77.8% of the total number. 
In comparison to information obtained from the census in 1996 the number of 
farms carrying out economic activity declined by 605,100, i.e. by 21.0%. 

• There were 651,600 farms not running any economic activity, i.e. 22.2% of 
all examined entities. Users of these farms fallowed the whole-possessed 
surface of agricultural land, did not keep livestock and in the same time did 
not confirm to run a non-agricultural activity. 

• Among the entities, the users of which declared to run economic activity — 
1,918,200 (65.4% of all examined farms) ran only agricultural activity, 
259,400, (8.8% of all farms) carried out agricultural activity as well as non-
agricultural one, and 104,000 (3.6% of the total) carried out only non-
agricultural activity with suspended temporarily or dropped agricultural 
activity. 
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• Users of farms, who declared to conduct a specific type of non-agricultural 
activity, most often indicated activity related to trade (retail and wholesale), 
agricultural and food processing, construction and transport.  

Land use 

The surface of farms in 2002 was 19.3 million ha and in comparison to data 
of 1996 it was lower by 1.5 million ha, i.e. by 6.9%. The land area of agricultural 
land in farms in 2002 was 16.9 million ha and in comparison to 1996 it was lower 
by 1.0 million ha, i.e. by 5.5%. Area of agricultural land in farms was at  
13.1 million ha and in comparison to the previous agricultural census it was lower 
by 0.7 million ha, i.e. by 5.1%, including the crop area in farms equal 10.8 million 
ha and in comparison to 1996 lower by 1.5 million ha, i.e. by 12.5%. The area of 
orchards in farms was equal 271,000 ha and in comparison to 1996 was higher by 
21,700 ha, i.e. by 8.7%. The area of permanent meadows in farms was 2.5 million 
ha and in comparison to 1996 it was lower by 0.1 million ha, i.e. 4.7%. The land 
area of permanent pastures in farms was 1 million ha, i.e. by 0.2 million ha (by 
14.9%) less than in 1996.  

Analysing the structure of land use in 2002 in Poland it should be 
emphasised that the area of various land, which did not constitute farms, was at 
11.9 million ha, which constituted 38.2% of the country surface, and thus in 
comparison to data of 1996 was higher by 4.6 percent. 

In 2002, the structure of land use differed quite considerably from the one 
recorded in 1996; the share of agricultural land in the total surface decreased by 
3.2 percent, the share of forests increased by 0.9 percent, and the share of other 
land increased by 2.3 percent. 

In result of afforestation related to implementation of National Program of 
Forest Growth the area of forests and forestland increased. These afforestations 
were implemented among others on “other lands”. 

In the structure of use of land belonging to the farms the area of uncultivated 
land and fallow increased — from 1.5 million ha in 1996 to 2.3 million ha in 2002. 

Sown area 

In 2002 the general sown area was 10,764,300 ha and in comparison to 1996 
it decreased by 1,532,400 ha, i.e. by 12.5%. 

Results of Agricultural Census demonstrated significant changes in the 
structure of crops of separate groups of cultivation, as well as changes of share of 
separate plants in the groups of cultivation. 

In comparison to the results of agricultural census in 1996 the following 
cultivation area has significantly decreased: 
• cereals (with corn for grain) by 426,400 ha, i.e. by 4,9%, but its share in the 

total sown area increased by 6.2 percent, 
• potatoes — by 538,500 ha, i.e. by 40,1%, with a decline of their share in the 

total sown area by 3.4 percent, 
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• forage crops (with corn for green fodder) by 454,100 ha, i.e. by 44.7%, with a 
decrease by 3.0 percent of their share in the total sown area in the same time,  

• other crops — by 113,100 ha, i.e. by 27.2%, with a slight decrease of their 
share in the total sown area (by 0.6 percent).  

The decrease of total sown area most of all results from much lower number 
of farms dealing with crop production. 

In 2002 the total number of farms dealing with cultivation of agricultural 
products was 2,006,900, i.e. 68.4% of the total number of farms (in 1996 — 
2,717,000, i.e. 88.6% of all farms), however the number of farms dealing with 
cultivation of basic agricultural products was: 
• winter wheat — 849,600 farms, i.e. 29.0% of the total number of farms and in 

comparison to the results of 1996 by 100,100 (by 10,5%) farms less, 
• spring wheat — 387,100 (13,2%), i.e. by 37,700 (by 10.8%) more than in the 

previous census, 
• rye — 792,100 (27.0%), i.e. by 238,300 (by 23,1%) less, 
• spring barley — 501,500 (17.1%), i.e. by 34,400 (by 7.4%) more, 
• winter triticale — 473,200 (16.1%), i.e. by 71,000 (by 17,7%) more, 
• maize for green forage and grain in total — 205,000 (7.0%), i.e. by 59,900 

(by 41.3%) more, 
• potatoes — 1,555,200 (53.0%), i.e. by 668,000 (by 30.0%) less, 
• sugar beets — 101,300 (3.5%), i.e. by 157,400 (by 60.8%) less, 
• field vegetables — 617,100 (21.0%), i.e. by 1,014,400 (by 62,2%) farms less,  
• strawberries — 196,200 (6.7%), i.e. by 228,900 (by 53.9%) farms less, than it 

was shown in 1996  

Livestock 

The results of the 2002 Agricultural Census show that stock of separate 
species of livestock was the following: cattle — 5,532,700 heads, including cows 
— 2,873,200 heads, pigs — 18,628,900 heads, including sows — 1,918,400 
heads, sheep — 345,300 heads, horses — 329,600 heads, goats — 193,400 heads, 
rabbits (reproduction females) — 870,400 heads, other fur- animals (reproduction 
females) — 257,300 heads, total poultry — 198,783,500 heads. 

In comparison to information obtained from the 1996 census, data of 2002 
Agricultural Census demonstrated a decrease of population of the following 
species of livestock: cattle by 22.5%, including cows — by 17.0%; sheep — by 
37.4%; horses — by 42.1% and rabbits (females) — by 20.2%. However over the 
last 6 years increase of the number of the following stock was recorded: pigs — 
by 3.7%, including sows for breeding — by 14.4%; goats — by 7.8%; other 
females of fur-animals — by 77.3%; beehives — by 16.8% and total stock of 
poultry — by 23.5%. 

In the structure of total cattle stock, in comparison to information of the 
1996 census, the share of basic herd of cows clearly increased — by 3.4 percent. 
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With the large reduction of cattle herd by 22.5% observed in this period and 
considerable share of dairy cows in the total stock of cows in 2002 (99.2%), it can 
indicate that cattle breeding is heading in the first place towards milk production. 

In the structure of pigs, in comparison to results of the 1996 census, a 
decrease of the group of piglets was recorded (by 1.4 percent), young pigs of 
20—50 kg (by 3.2 percent), with increase of share of sows for breeding (by 1.0 
percent) and fattening pigs (by 3.6 percent).  

In Poland on average the stock of cattle per 100 ha of agricultural land 
(excluding lands that don not constitute farms) in 2002 was 32.7 heads and was 
lower by 7.2 heads than the one recorded in 1996. The stock of sheep per 100 ha 
of agricultural land in 2002 was 2.0 heads in relation to 3.1 heads in 1996, and the 
stock of pigs per 100 ha of arable land was 142.6 heads in relation to 130.5 heads 
in 1996. 

5. Concluding remarks 

We presented a brief profile of methodology of the Censuses of Agriculture 
in Poland in 1996 and 2002. Comparison of some results was also given. More 
information can be found in other publications (see: e.g. GUS, 2003; Mateńko 
and Wanke, 1996; Wanke, 2002; Zegar, 2002). Censuses of Agriculture play the 
substantial role in the system of agricultural statistics, not only as basic 
information but also as sampling frames for agricultural sample surveys and small 
area statistics. Quality of obtained information will be assessed after post-
enumeration survey results will be processed and published. 
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OPTIMAL STRATIFICATION AND SAMPLE 
ALLOCATION BETWEEN SUBPOPULATIONS  

AND STRATA 

Bronisław Lednicki1 and Robert Wieczorkowski2 

ABSTRACT 

The paper presents a numerical algorithm for determination of optimal 
strata boundaries in simple stratified random sampling with one take-all 
stratum and several take-some strata. This algorithm is used as a tool in fixed-
precision sample allocation in subpopulations. One-dimensional stratification 
algorithm is generalized for multivariate stratification problems. Empirical 
results on using new methodology in real surveys conducted by Central 
Statistical Office (Poland) are presented. 

Key words: stratified random sampling, optimal stratification, 
multivariate stratification, take-all stratum, Neyman allocation, simplex 
algorithm 

1. Introduction 

In practical sampling surveys we often need estimates not only for the whole 
population but also for certain subpopulations for which this population is 
divided. For example, in surveys conducted by Central Statistical Office (CSO) 
there is a need for information for Poland and for voivodships. It is also assumed 
that results for particular subpopulations should give approximately equal 
precision. 

Such assumption implies that sample allocation cannot be proportional or 
optimal as in the classical theory of stratified survey sampling. Classical methods 
minimize random errors for the whole population and there is no guarantee that 
precision for subpopulations will be equal. 

                                                           
1 Central Statistical Office, Al. Niepodległosci 208, 00-925 Warsaw, Poland.  

E-mail:b.lednicki@stat.gov.pl 
2 Central Statistical Office, Al. Niepodległosci 208, 00-925 Warsaw, Poland.  
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In the paper we present a method of sample allocation between 
subpopulations under the following assumptions: 
• sample size for population is fixed, 
• in subpopulations stratified random sampling is used, 
• each subpopulation is divided into fixed number of strata and  the sample is 

allocated between  subpopulations and strata, 
• in every subpopulation there is a take-all stratum, which contains units with 

values of the stratification variable greater than certain level (different for 
subpopulations). All units in the take-all stratum are surveyed. 

As a result we obtain fixed precision for all subpopulations and by precision 
we mean the coefficient of variation of stratification variable. If we can assume 
that there is a strong correlation between stratum variable and other variables then 
we should obtain results with approximately equal precision. 

2. Optimal methods of stratification 

Stratified survey sampling design is the one most often used in practice. The 
aim of the stratification is to divide the range of the auxiliary variable X  (in the 
frame) in such a way that one can obtain better precision of the estimation for 
surveyed variable Y (e.g. population mean or total) than in simple random sampling 
design. We assume that variables X  and Y  are strongly correlated, in particular the 
simplest model is to use YX = . Stratification should take into account that 
surveyed variables have often right skewed distributions. Thus we can define take-
all stratum with units having large values of X . The stratification problem was 
presented in many papers on the survey sampling theory, classical articles are: 
Dalenius and Hodges (1959), Singh (1971) and Thomsen (1976).  Hedlin (2000) 
contains review of the literature and a new method of stratification. Lavallee and 
Hidiroglou (1988) presented algorithm of determination of strata boundaries with 
take-all stratum. The papers: Sweet, Sigman (1995) and Rivest (2002) generalized 
this algorithm for various models of dependence between Y and X , and they 
presented numerical programs implemented in SAS.  

We propose to solve the optimal stratification problem using numerical 
methods for global minimization. The algorithm was implemented in R1 language 
and then compared by simulations with other available methods. The new 
algorithm was used in real survey conducted by CSO — the survey of populations 
of pigs, and also generalized to fixed-precision allocation into 16 subpopulations 
(voivodships). 

                                                           
1 R is a system for statistical computation and graphics (a dialect of S). It provides, among other 

things, a programming language, high level graphics, interfaces to other languages and debugging 
facilities.  

 



STATISTICS IN TRANSITION, October 2003                                                             

 

289 

In this paper we will use standard notation of stratified random sampling 
(see e.g. Cochran (1977)): 
L   — the number of strata; 
Wh  — the relative weight of stratum h in the population, hN  is the size of   

         stratum h, ∑=
h

hNN  is the total population size, 

          NNW hh /=  ( Lh ,...,1= ) 

hn   — the sample size in stratum h,  ∑=
h

hnn  is the sample size,  

hY  and hy  — population and sample means of Y within stratum h,    
2
hS  — population variance of Y within stratum h 

The strata are defined as intervals: ],( 1 hh bb − , Lh ,...,1= , where 
)max(...)min( 110 YbbbbY LL =<<<<= − , hb  are the stratum boundaries.  

The classical estimator for Y  is: 

∑=
h

hhst yWy , 

and its variance is given by: 
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If stratum L  will be the take-all stratum, then we have: 

 LL Nn =  , hLh aNnn )( −=  for Lh < , 

where coefficients ha  depend on the allocation rule.  

The two allocation rules are often used:  

the Neyman optimal allocation rule, where: 
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Using formula for variance of the estimator of the mean of Y we obtain formula 
for sample size: 
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Additionally, we want to fix the relative precision of the estimator i.e.:  

22)( cYyVar h = , 

where c is the coefficient of variation for estimator considered. Then the problem 
of determination of the optimal stratum boundaries can be formulated as an 
optimization problem: 
Given parameters: L, c the object is to choose stratum boundaries hb  to minimize 
the following function: 
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This problem may be solved by means of numerical methods.  

3. Numerical solution of the problem 

For minimization problem stated above it is difficult to obtain analytical 
solution, therefore we can use one of the many available numerical algorithms for 
minimization of a nonlinear multivariate function. We propose to use the simplex 
method of Nelder and Mead (1965). This method is very popular and usually 
recommended in dealing with minimization problems in which the derivatives of 
the objective function are not available or difficult to compute. The simplex 
algorithm is implemented in the function optim available in R system 
(http://cran.at.r-project.org/ ). To minimize a function in R one have to implement 

only function ),..,( 121 −Lbbbn  in R matrix language and to define the initial point 

i.e. stratum boundaries ),...,,( 121 −Lbbb . Initial stratification can be defined using 

classical methods )( fcum  or )(3 fcum . These methods define stratum 
boundaries by dividing to L equal intervals the range of the values obtained as 
cumulated square root or cubic root of estimated density of the surveyed variable. 
Because in practice the survey variables are positive and skewed one should use 
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transformation such as e.g. logarithm function before applying these methods.  
The R functions implementing the algorithms presented in this paper are available 
from the authors upon request.  

Numerical example 

The proposed algorithms were applied to a population of 10000 units 
simulated from lognormal distribution (exponential transformation to random 
sample from standard normal distribution was used). For given parameters c and 
L we compared the effectiveness of the new algorithm (denoted as L&W) with 
other available algorithms for stratification i.e. with SAS program from Sweet and 
Sigman (1995) (denoted S&S), and SAS program from Rivest (2002).  

Table 1. presents value ),( Lcn  i.e. minimal sample sizes for given 
parameters c and L obtained from three compared algorithms. As initial values 

)( fcum  and 3 fcum  rules were used (after logarithmic transformation). 

Table 1. Minimal sample sizes determined by three methods of stratification with 
Neyman allocation  

  L=5   L=10   L=15  

c S&S Rivest L&W S&S Rivest L&W S&S Rivest L&W 

0.001 6650       *       *  4344      *      * 2647      *      *  
0.002 4873 3178 3100 2295      * 1668      *      * 1091 
0.003      * 2291 2274      *      *   1023      *      * 613 
0.004      * 1788 1772      * 739 716      *      * 390 
0.005      * 1428 1418      * 534 543      *      * 277 
0.006      * 1173 1165      * 415 413 234      * 207 
0.007      * 992 979      * 338 332 169      * 159 
0.008      *  859 828 328 278 271 133      * 125 
0.009      * 739 708 231      * 226 107      * 104 
0.010 739 645 614 196      * 193 89      * 90 

( *  denotes numerical difficulties in computations) 
Source: own calculation 

Sample sizes in Table 1. are minimal values, which resulted from two 
independent applications of the algorithms with two different initial stratum 
boundaries. From these results one can conclude that proposed L&W method 
allows stratification in the broader ranges of the parameters and gives smaller 
sample sizes for given precision and smaller number of strata than other compared 
algorithms. 
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4. Generalization using models between the stratification variable  
and the survey variable 

As was noted earlier, in presentation of the new stratification algorithm we 
assumed that stratification variable X equals the survey variable Y . In practice 
these variables are correlated but different. Rivest (2002) constructed 
generalizations of the Lavallee and Hidiroglou (1988) algorithm accounting for 
the discrepancy between the stratification variable and the survey variable. These 
generalizations were based on three statistical models: a log-linear model, a linear 
model, and a random replacement model. To use one of these models one needs to 
modify the formulas for minimized function i.e. the sample size ),...,,( 121 −Lbbbn . 
The generalized formula has the form: 
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where Xha ,  denotes the allocation rule written in terms of the known X , e.g. 
under Neyman allocation we have 
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For specific statistical model we should compute the conditional variance of 
Y given the information that the unit falls in stratum h.  

In our numerical procedure we used the same formulas as Rivest (2002), our 
own idea was only to use another algorithm for global minimization of the sample 
size function (simplex algorithm). Therefore we could very easily modify 
formulas for minimized function to include a statistical model between variables 
X and Y . In practical implementation we decided to use log-linear model which 

has the form: 
εβα ++= )log()log( XY , 

where ε  is a normal random variable with mean 0 and variance 2σ . 
The generalized stratification algorithm needs estimators of the parameters 

β and 2σ of this regression model. These parameters can be calculated from 
historical data, simple approximations are ,1=β ))(log()1( 22 XVarρσ −= , 
where ρ  is the correlation coefficient between )log(X  and )log(Y . For more 
details concerning log-linear and other models we refer to Rivest (2002). 
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5. Generalization for multivariate stratification 

Practical attempt to solve bi-variate stratification problem for business 
surveys was presented in the paper Briggs and Duoba (2000), which describes 
results of experiments with STRAT2D software created in Statistics New 
Zealand. This program “... is essentially a very fast trial-and-error, followed by a 
systematic local searching application ...”. The authors pointed out that reduction 
in sample size using two-dimensional stratification is significant if two 
stratification variables are not very well correlated. STRAT2D program uses a 
specific bivariate stratification geometry (L-rot-180 — strata have the appearance 
of capital L’s rotated through 180 degrees). This geometry is simple to implement 
and to extend to more than two dimensions, so we also decided to use this 
geometry in our algorithm. 

Our numerical algorithm for univariate stratification can be easily extended 
for optimizing stratified designs with many right-skewed survey variables. We 
present here formulas for two stratification variables  1Y  and 2Y .  

Stratum boundaries ihb ,  are in this situation  elements of the vector giving 
coordinates of the points which define strata on the plane. Given the number of 
strata L and the target coefficients of variations 1c and 2c  for corresponding 
variables 1Y  and 2Y  we calculate sample sizes )( 1Yn and )( 2Yn  based on the first 
and the second variables respectively: 
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We calculate then   )](),(max[ 21 YnYnn =  and 

LL Nn =  , })()(,)()max{( 21 hLhLh YaNnYaNnn −−=  for Lh < , 
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where coefficients hYa )( 1  and hYa )( 2  depend on allocation rule used for 
corresponding survey variable. As a result we constructed function 
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),...,, ,,...,,(~
2,12,22,11,11,21,1 −− LL bbbbbbn  which for a given two-dimensional 

stratification gives the sample size that assures precision needed for both survey 
variables. This function is numerically optimized in the same way as in the 
univariate stratification case. Described procedure can be generalized to many 
survey variables e.g. dYYY ,...,, 21 .   

From numerical comparisons on real data from agricultural surveys 
conducted by Central Statistical Office we can conclude that new numerical 
algorithm for bi-variate stratification gives permanently better results (smaller 
sample sizes), and is more effective for greater number of strata compared to 
STRAT2D application. Detailed results of the experiments with multivariate 
stratification using our algorithm will be presented in separate paper. 

6. Generalization for several subpopulations. 

Presented new method for determination of the strata boundaries given the 
number of strata L and target precision of estimation c can be easy generalized to 
practically important problem of sample allocation into subpopulations (see e.g. 
Lednicki, Wesołowski (1994)). If one has to allocate n sample units between K 
subpopulations with given precision level c for each subpopulation, then one can 
use the presented stratification algorithm separately in each of the subpopulations, 
which gives as a result sample allocation with total size: 

∑
=

≈
K

k
k cLnn

1
),( . 

Varying parameter c we can obtain sample size approximately equal to given 
value. Another generalization can be formulated with the number of strata 
dependent on subpopulation. Such new methodology was used in real survey 
conducted by Central Statistical Office. 

7. Sample allocation and optimal stratification for the survey  
of pigs in 2003 year 

Population for the survey of pigs is based on a set of farms keeping pigs and 
farms with land area of at least 15 hectares. The frame for sampling was based on 
data from National Agricultural Census conducted in year 2002. The number of 
such farms was equal to 834000 (among them almost 57000 farms without pigs). 

The size of the sample was constrained to 15000 farms. For part of the frame 
without pigs the following rules were used: 1% of farms was drawn by simple 
random sampling from the set of units with area between 15 and 49.99 hectares, 
and 5% of farms was drawn by the same method from set of units with area of at 
least 50 hectares; the sample from this part contained 912 farms. The remaining 
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part of the sample was based on farms keeping pigs (according to census). Certain 
complication stems from the fact that the sample unit was defined as a form A 
unit, which was not necessarily one farm1 , sometimes one form A unit 
corresponds to a group of two or more farms. Because of this fact size of the 
sample to be allocated between voivodships and strata was fixed to 13400 — 
13500 sample units. 

To determine strata boundaries for the number of pigs we used three 
algorithms (as described in experiments with simulated population) both with 
Neyman and power allocations (with p=0,7). Two classical rules for initial 
stratification were used. Results of calculations for c= 0.005952 and L=9 are 
presented in Table 2. 

Table 2. Sample sizes for three methods of stratification for given population; 
(L=9 and c=0.00595) 

Neyman allocation Power allocation Starting rule for 
stratification S&S Rivest a  L&W S&S b  Rivest L&W 

)( fcum  19945      * 17565     * 14672 18351 
3 )( fcum  21408      * 13477     * 14090 14827 

a For Neyman allocation there were numerical difficulties in this implementation. 
b This program implements only Neyman allocation  
Source: own calculation based on CSO data from National Agricultural Census 2002. 

It appears that the smallest sample size for given precision is attained for L&W 
algorithm with Neyman allocation and 3 fcum  rule as initial stratification. Strata 
boundaries for particular voivodships are presented in Table 3. 

 

 

 

Table 3. Stratum boundaries by voivodships in the survey of pigs in year 2003 

Voivodship b1 b2 b3 b4 b5 b6 b7 b8 

                                                           
1 This corresponds to approximately 5% of farms. It stems from the fact that during National 

Agricultural Census 2002 there were events that one form A unit was used for more than one 
farmer i.e. particular address contained two or more farmers. 

2 It means that expected coefficient of variation of the total number of pigs for each voivodship will 
be 0.595 %. 
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02 3 8 13 19 29 49 87 187 
04 7 15 23 32 48 81 154 364 
06 3 7 12 17 25 38 76 183 
08 3 7 12 19 36 62 105 296 
10 4 8 13 20 32 56 110 283 
12 2 5 9 14 23 37 63 138 
14 5 7 13 19 30 52 96 277 
16 3 7 16 25 39 62 118 226 
18 3 7 11 17 25 37 68 159 
20 4 8 12 18 28 46 91 232 
22 8 17 26 39 54 75 143 398 
24 2 7 13 21 32 53 94 212 
26 4 6 11 16 23 38 71 189 
28 7 15 22 32 44 79 161 447 
30 6 13 23 38 70 110 184 452 
32 4 9 17 25 37 62 114 298 

Source: own calculation based on  CSO data from National Agricultural Census 2002 

From Table 3. we note that there are significant differences of strata 
boundaries between voivodships. It can be especially observed in boundaries of 
the eight stratum. Farms having more pigs than the boundary value b8 are included 
in stratum 9 (i.e. take-all stratum). Differences of strata boundaries between 
voivodships are a consequence of the differences of farm distributions in 
voivodships. Some population and sample characteristics are presented in Table 4. 

Table 4. Population and sample characteristics of voivodshipsa 

Percentiles Voivodship Mean 
25 50 75 99 

N n N9 b8 

02 18.6 3 8 19 150 24565 649 159 187 
04 42.7 9 21 47 320 47636 987 355 364 
06 12.8 2 6 14 100 103233 946 306 183 
08 23.6 2 7 21 221 9888 567 63 296 
10 21.7 4 11 22 191 62581 996 329 283 
12 8.1 1 2 7 73 64737 846 196 138 
14 19.5 4 10 20 155 100268 1126 401 277 
16 32.1 4 13 36 260 19812 795 260 226 
18 6.1 1 2 5 53 61720 898 96 159 
20 17.2 3 8 18 150 52334 879 253 232 
22 37.2 6 16 36 300 22212 706 136 398 
24 15.6 2 4 15 155 24677 755 122 212 
26 12.3 2 5 13 100 38180 751 136 189 
28 36.0 4 12 30 360 20677 797 151 447 
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Percentiles Voivodship Mean 
25 50 75 99 

N n N9 b8 

30 49.3 8 23 56 350 89333 1157 484 452 
32 30.4 5 14 32 244 12795 622 89 298 

Poland 22.5 3 8 21 210 754648 13477 3636 - 

Source: own calculation based on CSO data from National Agricultural Census 2002. 
a — data in this table correspond to sample units, not farms.  

These data show that sample size n for fixed c and L is a function of farms 
distribution in a given voivodship expressed by e.g. mean, percentiles and 
division into strata (especially boundary of the take-all stratum b8 and size of the 
take-all stratum N9). For example: voivodships 10 (łódzkie) and 12 (małopolskie) 
have similar frame sizes N but sample sizes and take-all stratum sizes are 
significantly different; it may be explained by differences in pigs distributions 
which is seen in mean values and selected percentiles. Similar conclusions apply 
to voivodships 06 (lubelskie) and 30 (wielkopolskie): although the number of 
farms in voivodship 30 is smaller than the number of farms in voivodship 06 by 
almost 14000, the sample drawn in voivodship 30 is larger than sample in 
voivodship 06 by more than 200 farms; voivodship 30 has also larger take-all 
stratum and the boundary for this stratum.  

8. Ex-post analysis and concluding remarks 

Considerations presented in this article were inspired by need to improve the 
surveys conducted by Central Statistical Office. It is especially important in the 
agricultural surveys. National Agricultural Censuses, which are organized every 
few years, give the opportunity to use up-to-date information and improve 
statistical methods. We hope that our new algorithm for stratification and sample 
allocation will contribute to better results in the survey of pigs. It should be noted 
that in the previous surveys of pigs the rules of stratification were homogenous in 
all voivodships. Strata were defined according to pigs breeding divisions used in 
publications and take-all stratum was defined for farms with 500 and more pigs. It 
seems that new methodology is more effective because of taking into account 
distribution of survey variable in particular voivodships.  

After the survey of pigs in year 2003 was completed we conducted the ex-
post analysis which confirmed the effectiveness of the new sample design. 
Precision of the estimation from the survey was worse that expected, but 
coefficients of variation for the main survey variable i.e. total number of pigs 
from the survey conducted in April 2003 were in most of the voivodships lower 
than that from the survey conducted in December 2002. It should be noted that 
gains in precision were obtained using the sample smaller by about 1/3 of farms. 
It was possible by using more effective method of stratification compared to 
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previous year sample design. Table 5. presents for both surveys: sample sizes by 
voivodships, coefficients of variation for total number of pigs estimator and 
values of  deff  which is the measure of the effectiveness of the sample design 
used compared to simple random sampling design1. 

Table 5. Comparison of sample sizes, coefficients of variations, and effectiveness 
of sample designs in the surveys of pigs in 2002 and 2003 years 

sample size 
n 

coefficient of variation 
( )xv ˆ  in % deff  

Voivodship 2002 2003 2002 2003 2002 2003 

Poland 22482 14995 1.1 0.8 0.249 0.187 
02 1642 790 5.1 3.4 0.152 0.107 
04 1658 1104 3.3 2.5 0.445 0.254 
06 1207 1066 4.2 3.6 0.550 0.449 
08 1335 634 2.6 3.4 0.227 0.177 
10 1184 1094 3.6 2.8 0.197 0.189 
12 1092 889 4.5 3.9 0.237 0.205 
14 1351 1311 4.9 2.6 0.560 0.312 
16 1304 842 4.7 2.5 0.747 0.397 
18 1118 941 5.2 4.6 0.574 0.336 
20 1271 965 3.5 2.9 0.360 0.273 
22 1578 806 4.6 2.6 0.377 0.167 
24 1150 795 4.9 3.0 0.517 0.297 
26 1091 791 5.9 3.8 0.560 0.384 
28 1828 952 2.7 3.7 0.301 0.295 
30 1927 1279 2.4 2.0 0.173 0.143 
32 1746 736 5.0 3.6 0.821 0.342 

Source: own calculation based on CSO data 

Table 5. clearly shows that new design is more effective in sample allocation 
and stratification. However, these results are significantly worse than expected. 
Actual values of the coefficients of variation of estimators are several times 
greater than expected i.e. than assumed sample allocation parameter  
c=0.595%. It can be explained by the fact that there is a low correlation between 
the stratification variable and the actual surveyed variable (the number of pigs). 
Low correlation exists especially in strata 1 to 8 (with smaller farms), where 
correlation coefficients are smaller than 0.500, and these values can be even 
negative. For stratum h=9 (take-all stratum) correlation coefficient is usually high 
and for certain voivodships is greater than 0.9.   

                                                           
1 L. Kish (1965) introduced this idea. 
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Therefore we tried to use log-linear model of dependence between variables  
X and Y. Using data from the frame (i.e. from National Agricultural Census 2002) 
and from the sample survey conducted in April 2003 we computed new 
theoretical strata boundaries and sample sizes in all voivodships. We assumed that 
the sample size allocated in 9 strata should be approximately equal to the size of 
the real sample i.e. 13500 sample units, and the precision for the estimation of the 
total values of Y should be equal in all voivodships. The results of these 
experiments are presented in table 6. In order to assure equal precision in all 
voivodships at the level c=3.6 % sample should be enlarged approximately two 
times in voivodships: 06 (lubelskie), 10 (łódzkie) and 26 (świętokrzyskie); in 
voivodships: 04 (kujawsko-pomorskie), 16 (opolskie) and 22 (pomorskie) the 
sample could be halved; in voivodship 30 (wielkopolskie) — the sample size 
could be equal to one third of the original sample size. We observe that in all 
voivodships the boundaries for take-all strata would be greater, therefore the sizes 
of these strata would be smaller.   

Using log-linear regression model of dependence between frame variable 
and surveyed variable we determined what sizes of the sample would be needed 
in voivodships to ensure assumed precision at the level c = 0.595%. Results of 
these computations are presented in table 7. (together with model parameters). 
From data in table 7. one can conclude that to attain target precision the survey 
sample size should be on average 12 times greater than original sample size, and 
this multiplier is very differentiated in voivodships, e.g. from 3.3 in voivodship 16 
(opolskie) to above 27 in voivodship 26 (lubelskie). Relation between  n1 and n2 
depends on correlation coefficient between variables X and Y, which is also 
shown in table 7 (the parameter ρ  in the table is the correlation coefficient 
between logarithms of the variables). Model parameters also explain relation 
between numbers n1 and n2. For voivodship 26 (lubelskie) estimator of the 
parameter β  is relatively small with high value of the error term variance. Similar 
conclusions apply to voivodships: 10 (łódzkie), 20 (podlaskie) and 26 
(świętokrzyskie). On the other hand in voivodships: 04 (kujawsko-pomorskie), 08 
(lubuskie), 16 (opolskie) and 30 (wielkopolskie) we observe higher values of the 
parameter β  with smaller values of the error term variance 2σ .  

From the above considerations we can conclude that to obtain assumed 
precision of the estimation one should enlarge the sample size, and additionally 
there is a need for further advancement of sample designs and stratification 
method. 

 
 
 

Table 6. Comparison of the parameters used in the survey of pigs in 2003 year 
with parameters obtained from ex-post analysis and log-linear model 
between stratification variable and surveyed variable 
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Voivo-
dship 

strata 
boundaries, 
sample sizes 
and 
population 
sizes   

h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 

 

∑ =

9

1h
 

02 
a

hb  3 8 13 19 29 49 87 187 —   

02 
b

hb  3 6 12 18 28 46 86 208 —   

02 
a

hn  43 38 38 31 63 79 97 101 158 648 

02 
b

hn  20 41 48 56 68 75 72 61 125 566 

02 
a

hN  7809 5159 3376 2159 2406 1910 1087 501 158 24565 

02 
b

hN  7809 3783 4277 2375 2527 1925 1199 545 125 24565 

04 
a

hb  7 15 23 32 48 81 154 364 —   

04 
b

hb  4 8 16 29 46 73 93 451 —   

04 
a

hn  32 38 31 33 49 115 155 179 354 986 

04 
b

hn  3 6 16 24 32 33 17 91 222 444 

04 
a

hN  10470 8820 6305 4964 5413 5825 3844 1641 354 47636 

04 
b

hN  7108 4399 8567 8688 6807 5233 1963 4649 222 47636 

06 
a

hb  3 7 12 17 25 38 76 183 —   

06 
b

hb  2 7 10 16 23 39 72 189 —   

06 
a

hn  79 80 48 45 62 77 129 120 306 946 

06 
b

hn  106 224 183 192 216 212 172 114 296 1715 

06 
a

hN  34885 23288 16597 8712 8502 5507 4102 1334 306 103233 

06 
b

hN  25979 32194 11013 12930 8316 7243 3778 1484 296 103233 

08 
a

hb  3 7 12 19 36 62 105 296 —   

08 
b

hb  3 6 10 17 32 60 111 325 —   

08 
a

hn  33 24 23 23 76 73 76 176 63 567 

08 
b

hn  14 18 23 28 47 53 53 54 47 337 

08 
a

hN  3523 1632 1204 870 1191 706 426 273 63 9888 

08 
b

hN  3523 1405 1010 1117 1172 867 481 266 47 9888 
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Voivo-
dship 

strata 
boundaries, 
sample sizes 
and 
population 
sizes   

h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 

 

∑ =

9

1h
 

10 
a

hb  4 8 13 20 32 56 110 283 —   

10 
b

hb  3 7 13 21 34 55 102 313 —   

10 
a

hn  54 35 43 59 83 115 134 144 329 996 

10 
b

hn  74 127 188 253 233 205 173 136 254 1643 

10 
a

hN  16259 9838 10614 8706 7646 5446 2716 1027 329 62581 

10 
b

hN  12346 11629 12736 9436 7677 4587 2644 1272 254 62581 

12 
a

hb  2 5 9 14 23 37 63 138 —   

12 
b

hb  1 4 8 13 23 34 64 155 —   

12 
a

hn  137 75 29 72 83 69 88 97 196 846 

12 
b

hn  74 228 90 142 182 124 137 87 157 1221 

12 
a

hN  33993 11981 5088 5003 4013 2420 1424 619 196 64737 

12 
b

hN  17581 25816 6873 5232 4576 2088 1771 643 157 64737 

14 
a

hb  5 7 13 19 30 52 96 277 —   

14 
b

hb  5 8 11 17 30 48 93 284 —   

14 
a

hn  66 24 58 60 102 116 99 200 401 1126 

14 
b

hn  59 51 88 109 162 137 116 97 385 1204 

14 
a

hN  32447 7867 21171 11331 13280 8153 3668 1950 401 100268 

14 
b

hN  32447 11438 11822 14153 16236 7031 4703 2053 385 100268 

16 
a

hb  3 7 16 25 39 62 118 226 —   

16 
b

hb  4 7 13 21 32 59 111 268 —   

16 
a

hn  18 17 44 42 40 75 157 142 260 795 

16 
b

hn  3 4 6 9 11 21 28 29 187 298 

16 
a

hN  4539 2758 3562 2362 1969 1881 1683 798 260 19812 

16 
b

hN  5585 1712 2652 2332 2079 2508 1789 968 187 19812 
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Voivo-
dship 

strata 
boundaries, 
sample sizes 
and 
population 
sizes   

h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 

 

∑ =

9

1h
 

18 
a

hb  3 7 11 17 25 37 68 159 —   

18 
b

hb  3 6 11 17 24 39 68 172 —   

18 
a

hn  211 193 65 68 50 50 70 95 96 898 

18 
b

hn  157 118 99 76 63 53 46 39 82 733 

18 
a

hN  40414 10440 4081 2815 1819 1006 731 318 96 61720 

18 
b

hN  40414 9271 5250 2815 1669 1224 663 332 82 61720 

20 
a

hb  4 8 12 18 28 46 91 232 —   

20 
b

hb  3 7 12 19 28 47 87 255 —   

20 
a

hn  47 53 54 48 60 95 123 146 253 879 

20 
b

hn  82 197 225 279 275 242 207 168 213 1888 

20 
a

hN  18221 8371 6905 6221 5661 3642 2197 863 253 52334 

20 
b

hN  14314 10566 8617 6866 5016 3723 2040 979 213 52334 

22 
a

hb  8 17 26 39 54 75 143 398 —   

22 
b

hb  4 8 14 22 40 72 144 482 —   

22 
a

hn  56 53 41 35 38 33 123 191 136 706 

22 
b

hn  4 7 17 20 35 47 45 45 103 323 

22 
a

hN  7149 4562 2912 2430 1704 1189 1455 675 136 22212 

22 
b

hN  4546 2603 3369 3051 3781 2499 1557 703 103 22212 

24 
a

hb  2 7 13 21 32 53 94 212 —   

24 
b

hb  3 7 12 19 31 53 94 227 —   

24 
a

hn  51 53 65 50 51 83 104 176 122 755 

24 
b

hn  12 17 17 16 29 31 35 40 102 299 

24 
a

hN  9869 5282 3036 2078 1526 1318 907 539 122 24677 

24 
b

hN  11479 3672 2742 1750 2055 1411 907 559 102 24677 
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Voivo-
dship 

strata 
boundaries, 
sample sizes 
and 
population 
sizes   

h=1 h=2 h=3 h=4 h=5 h=6 h=7 h=8 h=9 

 

∑ =

9

1h
 

26 
a

hb  4 6 11 16 23 38 71 189 —   

26 
b

hb  4 5 9 15 24 38 71 205 —   

26 
a

hn  85 53 50 49 48 97 105 128 136 751 

26 
b

hn  210 148 192 283 242 198 183 126 114 1696 

26 
a

hN  17250 4275 6073 3492 2749 2338 1347 520 136 38180 

26 
b

hN  17250 2386 5385 5623 3441 2092 1347 542 114 38180 

28 
a

hb  7 15 22 32 44 79 161 447 —   

28 
b

hb  4 8 14 22 39 74 164 489 —   

28 
a

hn  61 46 30 23 26 88 153 219 151 797 

28 
b

hn  6 8 14 19 28 37 51 48 133 344 

28 
a

hN  8031 3911 2045 1812 1202 1701 1234 590 151 20677 

28 
b

hN  6020 2550 2963 2454 2546 2016 1397 598 133 20677 

30 
a

hb  6 13 23 38 70 110 184 452 —   

30 
b

hb  1 4 8 26 39 79 141 736 —   

30 
a

hn  31 24 35 49 118 106 103 207 483 1156 

30 
b

hn  2 2 4 23 16 43 44 78 170 382 

30 
a

hN  19874 13297 12463 11901 14682 8187 5302 3144 483 89333 

30 
b

hN  3033 11987 8318 25167 9508 16217 9244 5689 170 89333 

32 
a

hb  4 9 17 25 37 62 114 298 —   

32 
b

hb  3 8 14 22 34 60 117 319 —   

32 
a

hn  28 24 40 39 37 87 111 167 88 621 

32 
b

hn  10 14 32 37 45 70 62 53 80 403 

32 
a

hN  3005 1891 2376 1549 1277 1375 828 406 88 12795 

32 
b

hN  2435 2173 1977 1742 1531 1584 876 397 80 12795 
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Source: own calculation based on CSO data from the survey of pigs in 2003 year. 

a — actual values from  the survey of pigs in 2003 year   
b — theoretical values from log-linear model used separately in each voivodship. 

Table 7. Parameters for the log-linear models and sample sizes used in the survey 
(n1) and resulted from the models (n2) by voivodship 

Voivodship β  2σ  ρ  n2 n1 n2/n1 

02 0.808 0.694 0.729 5899 649 9.1 
04 0.837 0.460 0.794 5265 987 5.3 
06 0.700 1.014 0.700 25865 946 27.3 
08 0.785 0.591 0.823 2389 567 4.2 
10 0.657 1.016 0.709 20215 996 20.3 
12 0.758 0.933 0.726 14693 846 17.4 
14 0.768 0.849 0.724 18200 1126 16.2 
16 0.887 0.350 0.803 2633 795 3.3 
18 0.783 0.769 0.692 11262 898 12.5 
20 0.696 1.088 0.679 18143 879 20.6 
22 0.859 0.505 0.806 3987 706 5.7 
24 0.913 0.472 0.821 3315 755 4.4 
26 0.686 1.068 0.616 14331 751 19.1 
28 0.882 0.512 0.809 3251 797 4.1 
30 0.938 0.422 0.839 5079 1157 4.4 
32 0.798 0.611 0.742 3335 622 5.4 

Poland - - - 157862 13477 11.7 

Source: own calculation based on CSO data. 
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DEVELOPMENT OF HOUSEHOLD SURVEYS  
IN TRANSITION COUNTRIES 

 — Some Quality Issues1

Jan Kordos2

ABSTRACT 

The paper starts with a general outline of households’ surveys in 
transition countries, i.e. the former countries with centrally planned economies 
in the Central and Eastern Europe and the former USSR. Next the author 
presents the development of methodology of household surveys in transition 
countries in the last ten years. Surveys discussed include Household Budget 
Surveys (HBS), Labour Force Surveys (LFS), and several household surveys, 
such as demographic surveys, health care surveys, and some living conditions 
surveys are only mentioned. Some quality issues of these surveys are 
considered. 

Plans on modifying the sampling designs of the LFS and the HBS on the 
basis of the results of the population and housing censuses around 2000 and a 
project for improving the reliability of the household surveys are also 
discussed. 

Key words: Sample design, Sample size, Household budget survey, 
Labour force survey, Design effect, Countries in transition. 

1. Introduction 

The former countries with centrally planned economy, i.e. the countries of 
Eastern and Central Europe and the Soviet Union, had a system of household 
sample surveys, the most important of which were family budget surveys 
(Postnikov, 1953). Large-scale living conditions surveys were also carried out 
periodically, as well as income surveys, microcensuses, health surveys, time-use 
surveys and different kinds of social and demographic sample surveys (GUS 
1971; Éltetö and Mihalyffy 2002; Kordos, 1985, 1996, 2002).  
                                                           
1 This is revised version of the invited paper presented at the International Conference on Improving 

Surveys, Copenhagen, Denmark, 25—28 August 2002. 
2 Central Statistical Office/ Warsaw School of Economics, Warsaw, Poland; 
   E-mail: j.kordos@stat.gov.pl 
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Methodology and implementation of household sample surveys (HSS’s) 
carried out in the transition period, i.e. in 1991—2000, are described in a number 
of articles published in Statistics in Transition (e.g. Éltetö and Mihalyffy 2002; 
Kordos et al. 2002; Krapavickaitë 2002; Kurvits et al. 2002; Kux 1998; Lapins 
1996; Lapins et al. 2002; Martini et al. 1996; Matouskova et al. 1994; Mihalyffy 
1994; Olexa 1994; Panduru and Ghergut 1994; Šniukstiene et al. 1996; 
Szarkowski and Witkowski 1994; Traat et al. 2002; Vehovar and Zaletel 1995; 
Vehovar et al. 2002). In the last decade the HSS’s were considerably extended 
and modified compared to the period before 1990. The household budget surveys 
(HBS) were and still are being improved, and for the first time in each country a 
new survey i.e. labour force survey (LFS) has been introduced or is to be 
introduced soon. Also other new HSS’s were launched such as: surveys on the 
well being of households, health status of households and multi-aspect survey of 
the living conditions of the population, and other demographic and social surveys. 

We start with the presentation of the household budget surveys and of the 
labour force surveys. Other periodic or one-time household surveys are only 
mentioned. Next special attention will be given to some quality aspects of 
household surveys, such as sampling frame construction, a sample design, method 
of estimation, sampling error, design effect calculation and utilisation, 
nonresponse, coverage and measurement errors, and plans for future improvement 
of household surveys. 

2. The Household Budget Surveys  

The household budget surveys have a long tradition in transition countries. A 
lot of attention was paid to these surveys due to their special role in the analysis 
of the living conditions of the population and calculation of consumer price index 
numbers. Various methods of surveys were experimented with and attempts were 
made to improve their methodology and organisation (Goskomstat 2000; Éltetö 
and Mihalyffy 2002; Kordos 1996; Kordos et al. 2002; Krapavickaitë 2002; Š
niukstiene et al. 1996; Traat et al., 2000; Vehovar et al. 2002). 

In some countries, such as Bulgaria, Hungary, Romania and Poland, changes 
of survey methodology have already started in the seventies and eighties. From 
the beginning of the nineties other countries begun to change the methodology of 
the HBS. The surveys were redesigned and adjusted to Eurostat requirements 
(Eurostat, 1997). Eurostat is committed to assisting Member States, as well as 
other interested countries, in improvement of their survey methods and 
procedures through providing guidelines and direct technical support. Thus, new 
concepts, definitions and classifications have been adopted, new diaries and 
questionnaires constructed, new sample designs introduced. Some quality issues 
of these surveys are discussed in separate section.  
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3. Labour Force Surveys 

LFS is a new survey for the transition countries, developed in most of them 
after 1992.  Eurostat and representatives of the national statistical offices and 
ministries of labour discuss the technical aspects of the survey, meeting regularly 
several times a year at the Employment Statistics Working Party held in 
Luxembourg (Eurostat, 1998). Thus, the LFS has been implemented according to 
the ILO recommendations and the methods and definitions of Eurostat.  

Since 1989, the ILO Bureau of Statistics has been actively involved in 
assisting Central and Eastern European countries and the former USSR in 
radically revising and restructuring their labour force statistics systems in order to 
meet new requirements emerging from their transition to market economy. A 
number of training sessions, seminars, conferences and experts’ visits to different 
transition countries took place1 . 

Most of the transition countries have already started LFS, and some of them. 
e.g. Belarus are going to start soon. Seven out of fourteen considered countries 
(the Czech Republic, Hungary, Poland, Romania, Russian Federation, Slovakia 
and Slovenia) carry out quarterly surveys, of these five (the Czech Republic, 
Hungary, Poland, Slovakia and Slovenia) have continuous surveys, which means 
that the reference weeks are evenly spread throughout the entire year. In three 
countries the survey is carried out twice a year in the summer and autumn in 
Bulgaria, and spring and autumn in Lithuania and Latvia, while in Estonia the 
survey was annual, conducted in the spring until 1999, but since 2000, it is 
continuous quarterly survey. The countries plan to redesign the LFS in the near 
future, using censuses of population and housing around 2000 as a basis for 
improving sampling frame, sample design and method of estimation. 

4. Some methodological and quality issues of the HBS and LFS 

HBS and LFS are two quite different types of household surveys, however, 
some methodological features, such as sampling frame, sample design, method of 
estimation, sampling error estimation, design effect, nonresponse rates, and future 
plans for improving the surveys, are common for other household surveys, and it 
seems useful to discuss them together. It will be also easier to compare 
differences between the surveys. 

Sampling frame. Censuses of population and housing conducted 
periodically were the base for a sampling frame construction of household 
surveys in several countries (Bulgaria, the Czech Republic, Hungary, Poland, 

                                                           
1 See: ILO International Conference: Restructuring of Labour Statistics in Transition Countries: 

First  Results and Emerging Challenges, Statistics in Transition,, vol. 2, Number 1, “Special 
Issue”, March 1995. 
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Romania and Slovakia). The census documentation served for creating primary 
sampling units (PSU’s) using census enumeration areas (CEA’s), usually adjusted 
to specific demands of a survey, and for secondary sampling units (SSU’s) 
dwellings were used. Usually dwellings in selected PSU’s were updated on the 
annual basis and the updating covered: an increase of the dwelling stock due to 
the completion of new buildings, a decrease of the dwelling stock due to the 
demolition and changes in the boundaries of districts due to the changes in the 
administrative division of the country (Éltetö and Mihalyffy 2002; Kordos 1985, 
1996; Martini et al.1996; Mihalyffy 1994). 

Some countries of the former Soviet Union, e.g. Belarus, Estonia, Latvia and 
Lithuania used Population Registers (PR) and addresses from the PR and other 
available administrative documentation as sampling frames (Lapins and Vaskis 
1996; Martini et al. 1996; Sniukstiene et al. 1996; Traat et al. 2000). 

In the Russian Federation the Micro-census 1994 was used efficiently as 
sampling frame for HBS and LFS (Goskomstat, 2000). 

Sample designs. Different sample designs for HBS and LFS were applied in 
selected countries in the last ten years. Diverse criteria were used for the 
stratification of PSU’s before selection. The most common criterion was 
geographical region and/or urban-rural environment. Stratification by population 
size of locality was also used in a number of countries (e.g. Hungary, Poland, 
Russian Federation, and Ukraine).  

Most of the surveys are based on two-stage sampling: the selection of 
primary sampling units (PSU’s) in the first stage, followed by the selection of a 
small number of dwellings or households in the second stage within each selected 
PSU. Normally, selection probabilities in the two stages are balanced so as to 
obtain a 'self-weighting' sample of households within domains, i.e. PSU’s were 
selected with probability proportional to size (PPS), usually to the number of 
dwellings, and in selected PSU the same number of secondary sampling unit 
(SSU’s) was chosen. 

Sample size and allocation. For the year 2000, the range of sample sizes for 
HBS varies from 1,028 households in Slovenia, 1,300 in Slovakia, to 36,163 in 
Poland, and 48,675 in the Russian Federation.  

In the year 2000 sizes of samples are as follows: 
A. HBS: the largest sample size was in the Russian Federation (48,675 

households), next in: Poland (36,163), Ukraine (12,534), and Hungary (11,844). 
Below 2000 of surveyed households was in Slovakia (1,300) and Slovenia 
(1,028). 

B. LFS: the largest sample was also in the Russian Federation (123,041), 
next in Ukraine (38,695), Hungary (36,500 quarterly), Poland (24,400 quarterly), 
the Czech Republic (31,800), Bulgaria (24,000), Slovakia (10,250), and below 
10,000 in Croatia, Estonia, Latvia, Lithuania, and Slovenia.   
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Sample rotation Response burden among the households can be reduced by 
periodic sample rotation. However, rotation of units increases the cost of the 
survey because of additional sample maintenance, possible additional training of 
interviewers, extra costs of initially collecting baseline information, and 
difficulties in training new units to provide data. Partial rotation of sampled units 
at some fixed rate is undertaken as a compromise between total rotation, i.e. 100% 
of units, that is very expensive and gives poor estimates of change and no rotation 
at all (panel) that would result in an unacceptable distribution of response burden. 
The rotation schemes keep a unit in the sample for a given period after which the 
unit becomes ineligible for re-selection by the same survey for a minimum period.   

Some rotation patterns of sample selection in HBS as well as in LFS were 
applied in nearly every country. For example: in Estonia, Poland and Romania the 
following pattern for LFS was applied: 2-(2)-2, i.e. two quarters in the sample, 
two quarters break, again two quarters in the survey and then out. 

Weighting of the results. Despite efforts to minimise nonresponse, all 
household surveys experience nonresponse. Hence the need for methods of 
dealing with missing data. Nonresponse rates in HBS are usually high, and they 
change considerably the socio-economic structure of households in the sample. 
Also nonresponse rates in LFS are increasing with time. To minimise this impact, 
the sample results are weighted. 

First, each household in the sample was weighted in inverse proportion to 
the probability with which it was selected. Weighting for non-response involves 
the division of the sample into appropriate ‘weighting classes’, and within each 
weighting class, the weighting-up of the responding units in inverse proportion to 
the response rate, so as to ‘make up’ for the non-responding cases in that class.  

After the sample data have been adjusted for differential sampling 
probabilities and response rates, the distribution of the sample according to the 
number and characteristics of the units will usually still differ from the same 
distributions available from more reliable external sources such as the population 
census, projections, registers or other large-scale surveys. Normally, the precision 
of the estimates is improved by further weighting the sample data so as to make 
the sample distributions correspond with the external information. Obviously, the 
external information has to be sufficiently accurate and up-to-date, so that its 
imposition on the sample actually results in improving of the latter. Another basic 
requirement is that the characteristic(s) used for matching the sample distribution 
to the external control distribution be the same in the two sources, i.e. defined and 
measured in exactly the same way. Furthermore, when more than one external 
sources are used (as is normally the case), the information from the various 
sources must be consistent. Majority of countries followed these procedures with 
some modification, quoting in references Verma (1995).  

In Hungary (Éltetö and Mihalyffy 2002), and later in Estonia (Kurvits et al. 
2002), calibration method was used (see also: Deville and Särndal 
1992).Estimation of standard errors. The majority of countries applied complex 
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sample designs for HBS and LFS, and there were some problems with variance of 
estimators’ calculation (Lehtonen and Pahkinen 1994; Verma 1993; Wolter, 
1985). Analytical variance expressions are not available for estimating the 
sampling error of complicated estimates; therefore some approximate methods 
were used. For this reason some countries use random group method (e.g. Poland 
for HBS until 2000, and for LFS until 1999), the Jack-knife method (Hungary), 
Taylor series method (for LFS in Poland since the 4th quarter of 1999), balanced 
half-sample method (in HBS in Poland since 2001) or an analytical method 
(Russian Federation). Some countries used prepared standard program SUDAAN 
(Estonia, Latvia, and Slovenia).  

5. Nonresponse rates in HBS and LFS 

It is worth reminding that information on survey response and nonresponse 
can serve multiple purposes, such as (Groves and Couper 1998): 
a) Informing users of data quality and the potential for nonresponse biases, 
b) Monitoring survey operations, 
c) Pointing to weak areas that need to be strengthened in future rounds of the 

survey,  
d) Evaluating data collection strategies,  
e) Providing measures of frame coverage,  
f) Analysing trends in nonresponse over time and across surveys, and  
g) Developing methods to compensate for and to reduce nonresponse. 

Nonresponse rates can be defined differently, depending on whether they are 
used to diagnose sampling activities, data collection activities or to analyse 
published data. 

Nonresponse rates should be available for predetermined breakdowns, for 
example by geography, types of households and size levels. If possible, the 
reasons for nonresponse should also be available (unable to contact, refusal 
categories). These can be used to produce diagnostics to establish causes of 
nonresponse.   

Units nonresponse rates in HBS and LFS in 1992-2000 are given in tables 1 
and 2 respectively. 

 

Table 1. Nonresponse rates in HBS in some transition countries in 1992-2000 

 Nonresponse rate in year 

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 

 Percentages 

Bulgaria — 33.0 34.2 35.6 37.9 49.0 41.1 39.7 37.0 
Croatia       19.0 21.0 17.0 
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Czech Republic Not reported 
Estonia    44.4 50.2 44.9 46.6 47.5 35.2 
Hungary  36.7 40.4 32.6 43.3 40.6 40.9 39.6 39.0 
Latvia     26.1 24.1 21.9 23.1 28.7 
Lithuania     24.0 20.3 22.7 22.8 22.8 
Poland 23.2 27.6 25.3 25.1 31.4 34.3 40.7 49.4 49.2 
Romania    8.0 10.2 9.6 10.4 11.6 13.4 
Russian Federation 10.4 10.5 5.9 11.5 31.4 47.5 25.0 13.9 16.0 
Slovakia Not reported 
Slovenia  24.6 22.1 28.0 34.6 19.5 18.4 17.6 18.6 
Ukraine        24.2 25.7 

Sources: Information collected from the country in special questionnaire. 

If we take average nonresponse rates for HBS for the last four years, it is 
possible to calculate that the following countries belong to: 
1) The high nonresponse group (above 40 per cent): Estonia (43.6%), Poland 

(43.4%), Bulgaria (41.7%), and Hungary (40.0%);  
2) The middle nonresponse group (from 20 to 30 per cent): Russian Federation 

(25.6%), Ukraine (25.0%), Latvia (24.5%, and Lithuania (22.2 %); 
3) Low nonresponse group (below 20 per cent): Croatia (19.0%), Slovenia (18.5%), 

and Romania (11.0%). 
Nonresponse rates for HBS are much higher that for LFS in all countries. 

However, in some countries, there are clear tendencies to an increase of the 
nonresponse rates with time in both types of surveys. For LFS some increase of 
the nonresponse rates may be observed in: 

a) Poland (4.5 % in 1992 — 22.1% in 2000),  
b) Bulgaria (10.1% in 1993 — 17.2% in 2000),  
c) The Czech Republic (16% in 1993 — 24% in 2000),  
d) Croatia (6.3% in 1996 — 15.7% in 2000), 
e) Romania (2.6% in 1994 — 8.9% in 2000), and  
f) Slovenia (9.0% in 1992 — 12.0% in 2000). 
However, as can be seen in table 2, the level of nonresponse rates differs 

between the countries significantly. If we take the average nonresponse rates for 
LFS for the last four years, the following countries belong to: 

a) The high nonresponse rate group (above 15 per cent): Ukraine (28.8%, 
the Czech Republic (21.5%), Bulgaria (16.1%), Croatia ((15.7%), and 
Poland (15.4%); 

b) The middle nonresponse rate group (from 10 to 15 per cent): Estonia 
(12.5%), Slovenia (12.2%), Hungary (11.2%), and Latvia (10.4%); 

c) the low nonresponse rate group (below 10 per cent): Lithuania (9.1%), 
Romania (7.7%), Slovakia (5.6%), and Russian Federation (5.4%). 
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Table 2. Nonresponse rate in LFS in some transition countries in 1992-2000 

 Nonresponse rate in year 

Country 1992 1993 1994 1995 1996 1997 1998 1999 2000 

 Percentages 
Bulgaria — 10.1 8.8 8.5 11.0 14.4 16.7 16.2 17.2 
Croatia     6.3 14.0 18.1 15.0 15.7 
Czech Republic  16 16 18 20 19 21 22 24  
Estonia    7.4 — 13.5 13.4 13.2 9.9 
Hungary — 10.3 8.1 11.4 13.6 14.3 12.2 8.9 9.2 
Latvia    13.7 13.3 12.4 9.8 9.4 10.1 
Lithuania      9.6 9.0 8.7 8.9 
Poland 4.5 5.3 8.9 9.9 10.0 9.6 11.6 18.2 22.1 
Romania   2.6 2.3 6.4 6.7 7.4 7.9 8.9 
Russian 
Federation 4.6 6.8 5.9 4.5 5.5 5.8 5.8 5.3 4.5 

Slovakia   6.2 5.9 5.1 5.0 5.6 5.9 5.7 
Slovenia 9.0 7.9 9.8 9.7 10.0 12.5 12.4 11.7 12.0 
Ukraine        29.2 28.3 

Sources: Information collected from the country in special questionnaire. 

6. Design effects — some examples 

As can be seen from description of sampling designs in this paper, HSS’s in 
transition countries employ complex sample designs, including multistage 
sampling, stratification, and frequently unequal selection probabilities. The 
consequence of the use of a complex sample design is that the sampling errors of 
the survey estimates cannot be computed using the formulas found in standard 
statistical texts. Those formulas are based on the assumption that the variables 
observed are independently and identically distributed (iid) random variables. 
That assumption does not hold for observations selected by complex sample 
designs, and hence a different approach to estimating the sampling errors of 
survey estimates is needed. Variances of survey estimates from complex sample 
designs may be estimated by some form of replication method, such as jack-knife, 
repeated replication or balanced repeated replication, or by a Taylor Series 
linearization method (see: e.g. Wolter 1985; Verma 1993; Lehtonen and Pahkinen 
1994). It means that design effects may be necessary for statistical analysis 
utilising results of these surveys. They may be also used for the determination of 
size of sample for different domains of the population. 
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We have tried to find out how design effect is calculated and utilised in 
statistical analysis in transition countries. First, we start with definition of design 
effect introduced by Kish (1965). Design effect, Deff, denotes the ratio of the 
variance of any estimate, say z, obtained from a complex design to the variance of 
z that would apply with a simple random sampling without replacement (SRS), 
i.e.  
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where Vc(z) stands for the variance of z with the complex design, 
           Vu(z) – variance of z with unrestricted sample of the same size. 

Later Kish (1982) introduced  Deft2 as the ratio with a denominator of the 
unrestricted sample variance, i.e.  
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The difference between Deff and Deft2 is whether the term (1- f) is included 
or not. Since that term has a negligible effect in most national household surveys, 
and Deft2 may be preferred to Deff (Kish 1995). We have accepted deft in our 
presentation. 

The study of Kish and Frankel (1974) was one of the first to show the effect 
of sampling design on the results of statistical analysis.  

In transition countries design effects are not used for sample design and 
analysis widely. Below an example for the sample determination is given. 

An example is from the Russian Federation (Goskomstat, 2000, pp.  
219—220) 

Size of sample for quarterly LFS was determined for each region of the 
Russian Federation separately. It was assumed some unemployment rate and level 
of precision of the estimate (no more than 1.5%, 5%, 8% for total of the Russian 
Federation, for larger and middle regions, and for small regions respectively). 

For determination size of sample, deft2, i.e. design effect, was calculated: 

2
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μ
μ
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where  — variance of  “a level of unemployment estimate” for two-stage 
sample; 

)'( 2μ

                — variance of the same characteristic for simple random sample. 2μ

Design effect deft2 was calculated on the basis of sample survey results 
on employment and unemployment in 1998. For this estimate was determined size 
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of sample for LFS for given level of precision (8%, t = 1.654, p = 0.9) and known 
“level” unemployment. Thus, in this way size of sample for each region using 

calculated deft2 was determined. The values of calculated deft2 were in the 

interval: 1.52 ≤ deft2 ≤ 2.14. 
Some countries estimated Deft for some characteristics of HBS and LFS. 

Several of them are quoted below.  
Some estimates of deft with relative standard errors (coefficient of 

variation -CV) in percentages are given in Éltetö and Mihalyffy (2002) article, 
which are quoted in table 3. 

Table 3. Design Effect and relative standard errors of some HBS characteristics 
in Hungary for years 2000-2001 

Characteristics Deft CV % Characteristics Deft CV% 

Average Household  
Incomes: 

  Average household 
expenditure: 

  

Income from Work  2.00 2.34 Furniture & equipm. 1.53 2.20 
Social Income 1.66 1.33 Health Personal Care 1.79  2.03 
Other Income 1.39  8.86 Transport, Communication  1.68 2.93 

Gross Income, Total 2.07 1.52 Culture, Recreation,   
Net Available Income 2.04 1.33 Entertainment 2.15  3.69 
Average household 
expenditures: 

Other Personal 
expenditure 

1.79 4.55 

Food  2.46  1.42 Investment on Dwelling  1.32  8.68 
Beverages, Tobacco  1.66  1.79 Total 2.00  1.43 
Clothing 2.19 2.69    

Source: (Éltetö and Mihalyffy 2002) 
 

From Estonian HBS and LFS  2000 (Kurvits et al. 2002) deft are available: 

for HBS: 
• Total income per capita 1.34 
• Food expenditure per capita 1.19 
for LFS: 
• Total unemployment rate 1.77 
• Total number of unemployed 1.85 
• Number of unemployed men  1.69 
• Number of unemployed women 1.63 
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For some characteristics of the Polish HBS deft and relative standard errors 
in percentage are presented in table 4. 

Table 4. Estimates of Deft and relative standard error (CV in percentages) for 
some characteristics of the HBS in 2000 

Characteristics Deft CV 
(%) Characteristics Deft CV 

(%) 

Total income per capita 2.06 1.1 Expenditure per capita: 
Expenditure per capita: Maintenance of dwellings 2.01 1.3 
Total 2.04 1.0 Health  & personal care 1.81 1.7 
Food 1.88 0.4 Transport & communication 1.47 4.5 
Clothing & shoes 1.65 1.5 Education .. 1.58 3.9 

Source: (Kordos et al. 2002) 

We confine ourselves here only to several examples of estimating design 
effects for several characteristics of HBS and LFS. In practice the design effects 
have been used both in the design and analysis of complex sample designs 
(Kalton 1977; Wolter 1985). In transition countries design effects were used for 
complex survey designs in Russian Federation (Goskomstat 2000). Other 
countries resorted only estimates of the design effects for some parameters of 
HBS and LFS.  

7. Coverage and measurement errors 

Coverage error was only studied in transition countries after population and 
housing censuses during post-enumeration surveys. Results are not available in 
the quoted references. It is worth to remind that a coverage error is the error 
associated with the failure to include some population units in the frame used for 
sample selection (undercoverage) and the error associated with the failure to 
identify units represented on the frame more than once (overcoverage). The 
source of coverage error is the sampling frame itself. It is important, therefore, 
that information about the quality of the sampling frame and its completeness for 
the target population is known. Quality of sampling frame will be considerably 
improved after population and housing censuses around 2000 processing. 

Measurement error was studied in HBS and some income surveys. 
Measurement error is characterised as the difference between the observed value 
of a variable and the true, but unobserved, value of that variable. Measurement 
error comes from four primary sources in survey data collection: the 
questionnaire, as the official presentation or request for information; the data 
collection method, as the way in which the request for information is made; the 
interviewer, as the deliverer of the questions; and the respondent, as the recipient 
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of the request for information. Measurement errors are difficult to quantify, 
usually requiring special, expensive studies. 

Here one example of assessment of measurement errors is given. 
Underestimation of wages and salaries by interview method.  
This illustration is from the income survey carried out in the second quarter 

of 1986 (Kordos, 1987, p. 143—145). Size of sample was above 130,000 
households. Nonresponse rate was 12.2 per cent, of which refusal rate — 4.4 per 
cent. From previous income surveys we had known that income from work 
obtained by interview was underestimated significantly. To assess 
underestimation of wages and salaries obtained by interview method, 20 per cent 
of sub-sample was selected for checking level of wages and salaries in the work 
places. Altogether 19,280 persons, of which 10,280 men and 8,511 women were 
selected and there wages and salaries checked. For total an index of 
underestimation was 21.9%, and 22.8% for men, and 20.3% for women. There is 
strict correlation between level of wages and salaries and their underestimation. 
Results in table 5 are given.  

Table 5. Comparison of underestimation of salaries and wages obtained by 
interview with relevant information received from the workplace by sex 
in May 1986 

Monthly wages and salaries in the work place (in ‘000 PZL) 
Total below 

10 
10 
-15 

15 
-20 

20 
-25 

25 
-30 

30 
-35 

35 
-40  

40 and 
above 

Gender 

In percentages 
Total 21.9 -22.4 4.1 13.7 21.6 28.0 34.1 38.8 46.1 
Men  22.8 -40.4 -5.4 8.4 18.5 26.4 32.8 36.2 44.2 
Women 20.3 -14.2 8.6 18.7 27.4 33.3 41.4 66.8 88.6 

Sources: Kordos 1987, p. 144. 

As can be seen from the above table, underestimation of wages and salaries 
by women is higher that men in each wage and salary group. On the average, 
women underestimate wages and salaries higher than men about 10.5 percentage 
points. These problems are considered in details in the author’s books (Kordos 
1987, 1988). 

8. Concluding remarks 

This paper has provided a general assessment of some quality issues of 
household sample surveys in transition countries in the last decade. Two the most 
important household surveys have been considered: HBS and LFS. Some quality 
issues related to sampling frame, sample design, nonresponse issues, design 
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effects and other nonsampling errors discussed above are also relevant to other 
household surveys in transition countries. 

Development of household surveys in transition countries is evident. Step by 
step new concepts, procedures and methods are accepted and introduced. 
However, there are problems connected with resources, qualified personnel, 
professional training and research in statistics development. There are some 
problems with sampling frame quality, nonresponse issues, coverage and 
measurement errors and data analysis for complex sample surveys. There are 
problems with data comparability, accuracy and relevance, which are not 
discussed here. These problems need separate consideration. 
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REPORTS 

THE AGRICULTURAL STATISTICS COMMITTEE’S SEMINAR:  
INFORMATION SYSTEMS IN AGRICULTURE  

CRACOW, POLAND, JULY 9—11, 2003 

The seminar on information systems in agriculture was held in National 
Research Institute of Animal Production in Balice (near Cracow), Poland from 9 
to 11 July 2002. The seminar followed the meeting of the Agricultural Statistics 
Committee (ASA), which took place in Cracow. The conference was devoted 
especially to the Development and Restructuring of AGricultural Observations 
and users’ Needs, that’s why it assumed the name — DRAGON (dragon is also 
the symbol of Cracow).  

Until the year 2002 the ASA meetings and seminars were organised every 
year in different Member State. This year, for the first time, ASA meeting was 
held in the Candidate Country. 

The seminar assembled more than 100 people, including representatives of 
the: Agricultural Statistics Committee, statistical offices as well as scientific-
research institutions of the Member States, Accession and Candidate Countries, 
OECD, FAO, USDA/NASS, Ministry of Agriculture and Rural Development of 
Poland, Central Statistical Office (CSO) as well as regional offices of Poland and 
local administration (Małopolskie voivodship). 

The conference was opened by: Jędrzej Krupiński — Director of the 
National Research Institute of Animal Production, Tadeusz Toczyński — 
President of the CSO, Wojciech Olejniczak — Minister of Agriculture and Rural 
Development, Saverio Torcasio — Director of DG AGRI, the European 
Commission, Giuseppe Calo — Director of the Directorate F, Eurostat and Jerzy 
Adamik —Voivoide of the Małopolskie Voivodship. 

The seminar was divided into 7 sessions, during which the speakers 
presented 17 papers. The subject matter of the sessions and participants were as 
follows:  
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Session I — Restructuring of national systems of information in agriculture 
before and after accession to the European Statistical System 

Chairman:  Janusz Witkowski, Vice President of the CSO of Poland, 
Presentations: Krzysztof Mateńko, CSO, Poland, 
     Derek Peare, Eurostat 
     Vasiliki Benaki, National Statistical Service, Greece 
Discussant:  Patrick Geary, National University, Ireland. 

During this session the restructuring plans concerning national agricultural 
statistics of one of the former and one of the present Candidate Country were 
presented. It was stressed that harmonisation of national systems of the Candidate 
Countries with the European Statistical System (ESS) started as early as possible 
before accession. This process will last also after accession because the ESS is 
changing all the time. The harmonisation not only concerns the methodological 
aspects but also institutional structures as well as technical infrastructure and 
capacity. Restructuring does not mean starting everything from the beginning, but 
improving existing system. The ESS is not the uniform body but consists of 
different national systems. The most important is that the ESS is able to meet 
users’ needs by producing high quality, reliable, comparable and up-to-date 
statistical data. 

Session II — New challenges facing the systems of information in agriculture 
and rural areas. 

Chairman:  Saverio Torcasio, DG AGRI, the European Commission 
Presentations: Sheila Magee, Department of Agriculture for Northern Ireland, 

The United Kingdom 
Rolf Selander, Statistical Office, Sweden 
Andris Miglavs, State Institute of Agrarian Economics, Latvia 

Discussant:  Andreas Lindner, OECD 

Discussing the subject of the second session the participants agreed that new 
challenges facing the agricultural statistics result first of all from the changes and 
new objectives of the Common Agricultural Policy as well as the enlargement of 
the European Union. The most important new challenges are the following: 
development of rural areas, agro-environmental indicators, food safety and 
definition of agricultural holdings and thresholds used in statistical surveys in the 
light of the future accession of the countries with the large number of small farms. 
It was underlined that activities carried out within the framework of the TAPAS 
(Technical Action Plan for Agricultural Statistics) and Eurostat’s task forces are 
very useful and helpful in solving problems related to the new challenges. 
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Session III — Micro data and data quality in the European Statistical System 

Chairman:  Hubert Charlier, Eurostat 

Presentations:  Kristian Hjulsager, Statistical Office, Denmark 
      Keijo Hyvonen, DG Agri, the European Commission 

Discussant:  Wojciech Józwiak, Institute of Agriculture and Food Economics 
(IAFA), Poland. 

During the session examples of the sources and use of individual data as well 
as quality requirements concerning micro data included in European Statistical 
System were presented. The problem of access to micro data in new statistical 
system in the light of statistical confidentiality was also discussed.  

Session IV — Systems of information on agriculture and rural areas — tasks, 
objectives, needs, statistics, institutional co-operation 

Chairman:  Eva Laczka, Statistical Office, Hungary 
Presentations:  Haluk Kasnakoglu, FAO  
  Raimundo Fombellida Aragón, Ministry of Agriculture, Spain 
  Franz Göttl, Ministry of Agriculture, Austria  
  Maria Parlińska, Agricultural University, Poland 
Discussant:  Martin Schmidt, Ministry of Agriculture, Germany. 

The session was devoted to discussing the tasks and needs of agricultural 
statistics in the light of the objectives of the Common Agricultural Policy. To 
fulfil all national and international requirements the institutions connected with 
agriculture should closely co-operate. Only efficient co-operation allows 
establishing coherent information system on agriculture and rural areas. 

Session V — Utilisation of administrative registers and data in agricultural 
statistics 

Chairman:  Lech Goraj, IAFE, Poland 
Presentations: Hanna Kulik-Wojtyś, Ministry of Agriculture and Rural 

Development, Poland 
   Beate Schmidt, Statistical Office, Austria 

Discussant:  Esa Ikäheimo, Ministry of Agriculture, Finland. 

During the discussion it was emphasised that administrative registers are an 
important source of alternative data. Thanks to administrative data the burden of 
respondents and costs of surveys can be limited. Using the administrative data 
statisticians have to be sure that this data is of the same quality as statistical data. 
There is also a need of establishing the legal regulations of using this kind of 
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information. One should also remember that administrative data cannot replace all 
statistical surveys.  

Session VI — The importance of area frame surveys in the system of 
information on agriculture and rural areas 

Chairman: Vasiliki Benaki, Statistical Office, Greece 
Presentations:  Andrzej Ciołkosz, Institute of Geodesy and Cartography, Poland  

Nicoletta Hristoskova, Ministry of Agriculture, Bulgaria 
Laura Martino, Statistical Office, Italy. 

Discussant: Javier Gallego, JRC, Italy. 

Session VI was devoted to an important role of area frame surveys in 
information system on agriculture and rural areas. The advantages and 
disadvantages of this kind of surveys were discussed. The objectivity of area 
frame surveys was underlined. The Bulgarian, Italian and Polish methodology as 
well as experiences in carrying out area frame surveys were presented.  

Session VII — Summary — panel, discussion  

Chairman:   Janusz Witkowski, CSO, Poland  
Panel participants: Giuseppe Caló, Eurostat 

Ray Wilson, Department for Environment, Food and Rural   
Affairs, United Kingdom 

Juri Merendi, Statistical Office, Estonia 
      Carol House, USDA/NASS, USA. 

During the last session the panel participants shared their comments, 
opinions and conclusions. It was emphasised that the restructuring of the system 
of information in agriculture is a permanent process aiming at improvement of 
agricultural surveys and limitation of their costs by using administrative data. It 
was agreed that the part of statistical system in agriculture concerning “classical” 
issues: land use, crop and animal production, prices, etc. is on a good level in all 
countries. At present the very urgent task is to complete the system with 
definitions and information on rural areas, agri-environmental indicators and food 
safety. Co-operation of all institutions acting on the field of agriculture is essential 
to achieve this goal.  

 
The seminar was closed by Jędrzej Krupiński, Director of the National 

Research Institute of Animal Production. 
In the third day of the seminar the study tour to ecological gmina (commune) 

Raciechowice was organised. Participants visited orchard farm, the Cisterian 
Monastery’s farm (which specialises in milk production and red cattle race 
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breeding) and agricultural holding carrying out non-agricultural activity — 
tourism and accommodation services.     

 
Some of the papers of the seminar are included in the present edition of 

“Statistics in Transition”. All papers can be found on the Internet site 
www.stat.gov.pl and in the “Proceedings of the Seminar” published by Central 
Statistical Office. 

 
 

Prepared by Liliana Kursa, Central Statistical Office of Poland. 
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REPORT 

EXAMINING THE ESSENTIAL FUNCTIONS 
OF STATISTICAL ORGANISATIONS 

CSO of Poland/ISI Satellite Conference 
Szczecin, Poland, August 8—9, 2003 

The CSO of Poland/ISI Satellite Conference was held as one of the several 
Satellite Meetings to the 54th Session of the ISI in Berlin. These Conferences gave 
occasion for widening and supplementing the discussion concerning many of the 
current statistical problems for which there is no time enough at the Plenary 
Sessions. The Satellite Conferences are usually organised in the location where 
the Plenary Session takes place or not far from this location. 

On the occasion of the 54th ISI Session in Berlin, Germany, 13—20 August 
2003, seven Satellite Conferences were organised:  
• The 12th International Workshop on Matrices and Statistics, 5-8 August 2003, 

Dortmund, Germany,  
• The 7th Tartu Conference on Multivariate Statistics, 7-12 August 2003, Tartu, 

Estonia,  
• IASE Satellite Conference on Statistical Education and the Internet, 11—12 

August 2003, Berlin,  
• Satellite Meeting on Business and Industrial Statistics, 21-22 August 2003, 

Barcelona, Spain,  
• German Statistical Week 2003/SCORUS Satellite Meeting, 21—23 August 

2003, Potsdam, Germany,  
• International Conference on Cancer Risk Assessment (ICCRA), 22—24 

August 2003, Athens, Greece. 
The subject of the Satellite Conference in Szczecin, Poland, was the 

Examining the Essential Functions of Statistical Organisations in the changing 
economic and social situation in the world. The Conference was organised by the 
Central Statistical Office (GUS), Poland and the International Statistical Institute. 
Szczecin Regional Statistical Office actively participated in the organisation of 
the Conference. 

In the Conference about 80 participants were present of which 43 from 
abroad: Australia, Austria, Bulgaria, Canada, Czech Republic, Denmark, Finland, 
France, Germany, Hungary, Ireland, Japan, Latvia, The Netherlands, Palestinian 
Autonomy, Saudi Arabia, Slovenia, South Africa, Sweden, Switzerland, Uganda 
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and United Kingdom. The representatives of ISI Permanent Office, UN Statistical 
Division, World Bank and International Monetary Fund also participated. 

In compliance with the programme, the Conference was organised in 8 
consecutive sessions. In each session two invited papers and one pronouncement 
of one invited discussant were presented. The open discussion was also 
anticipated but because of a great shortage of time it should have been restricted 
to posing short questions. 

The first session entitled Identifying changes: New Environments for 
Official Statisticians was headed by Marcel Van den Broecke and Daniel Berze. 
Two papers were presented in this session: Policy making in an Information Age 
(by Donald Garvey, Director General, Central Statistical Office, Republic of 
Ireland) and Identifying the needs for change and adjusting to them the 
management systems of NSIs (by Heli Jeskanen-Sundrström, Director General, 
Statistics Finland).  

D. Garvey examined the challenges facing the management of statistical 
offices in the fast-moving environment from the perspective of a country with a 
centralised statistical system and with no population registers. He described how 
the Government system in Ireland was mobilised to support the development of 
more coherent and integrated social statistics. In this area there is an increased 
interest from both the Government and employer organisations, trade unions, 
farming organisations and groups representing handicaped persons. The 
improvement efforts in the field of social statistics are realised in a country with a 
centralised statistical system and with no population registers Hence, the 
development of administrative statistics is not adequately co-ordinated. 

To elaborate the strategy for statistics for 2003-2008 a Steering Group on 
Social and Equality Statistics was created. The Steering Group chaired by the 
chairperson of the National Statistics Board undertook a study of what is needed 
to be done to develop Irish social and equality statistics so that they could meet 
current and impending policy needs. The Group is strongly supported by the 
Prime Minister and the government departments. 

Heli Jeskanen Sundström stressed that parallel to the basic tasks of statistical 
services on providing reliable, high-quality and relevant statistical information 
concerning "traditional" statistical topics, official statistics faced with new 
information requirements relevant to the information society. The 
internationalisation of economies, globalisation, rapid advance of new technology 
and electronic networks, increased and diversification of statistical needs, tougher 
competition on information markets, changes in production structures, business 
organisation, and so forth, all impose increasing pressure on national statistical 
systems and force them to seek more effective working and management 
methods. 

Strategic management has become more and more important. Statistical 
offices are not able to work under the pressure of ad-hoc requirement, they should 
be able to discover new information needs as early as possible and should be able 
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to build up systems which can also satisfy the information needs of future users. 
Such systems can be only build in continuous dialogue between statistical offices 
and national and international users, data providers, businesses, universities and 
research institutes. To reach the expected results of improved management, more 
up-to-date management methods should be used. In recent years, total quality 
management (TQM) has emerged an instrument that can help meet today's 
changing society needs successfully. TQM puts the emphasis not only on the 
statistical quality of products but also more widely on management systems as a 
whole and on processes as well as on people working in statistical services. The 
modern management methods, such as TQM do not solve all the problems, but 
they can be powerful tools in directing an organisation towards more modern 
management and performance excellence. Every statistical organisation, using 
these methods has to formulate its own approach in keeping with its own 
environment, starting point and future goals. 

The second session Impact of Technologies on Statistical Operations and 
Organisations was headed by Dennis Trewin, Chief Statistician, Australian 
Bureau of Statistics. Two papers were prepared for this session: New technology, 
process transformation and organisational adaptation in business statistics (by 
Geert Bruinooge1 (Statistics Netherlands), and Fundamental changes: From the 
computer based data capture to the data warehouse (by Zoltan Papp, and Peter 
Pukli, (Hungarian CSO).  

G. Bruinooge sketches in his paper the outline of the old and new 
organisation of statistics Netherlands and the use of new technology and process 
transformation of the business statistics targeted on better use the technical and 
human resources to fulfil the primary goals of statistics, regardless the serious 
budget cuts. The most difficult task for the management was the implementation 
of necessary employment limitation. This caused the necessity of implementation 
considerable organisational changes, substantial reduction of organisational units, 
upgrading the personnel through additional training and appointing young, highly 
trained academics. A detailed analysis of the information sources was 
accomplished. Alongside with better use of the primary data collection, more 
attention was drawn to the use of administrative data sources, primarily on 
business register (for business statistics) and population register (for social 
statistics). The use of administrative sources reduces the burden imposed on 
respondents, expands the statistical data resources and improves statistical surveys 
through marked improving of sample frames. In primary data collection new 
methods of data collection were extended by using CATI/CAPI (in households 
surveys) and by using electronic questionnaires (international trade statistics). A 
great attention was paid on improving all stages of statistical processing: design 
of questionnaires, determination of technique, co-operation with respondents, 

                                                           
1 The paper was presented by Joris Nobel, Statistics Netherlands. 
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electronic data processing, data editing and data dissemination i. a. by the use of 
Internet. 

Z. Papp and P. Pukli paper considered the influence of IT on the 
organisation and statistical survey methods (data capturing, editing, processing 
and dissemination). The Hungarian CSO carries about 200 regular surveys yearly. 
Approximately 70% of the data are held in Oracle relational database. The social 
statistics data are processed by SAS. The data dissemination are accomplished by 
data warehouse. The data warehouse consists of two parts: the STATINFO system 
serves statisticians in the central and in regional statistical offices and the 
STADAT system on the HCSO Website — for the public. A great attention is 
paid to the improvement of data collection by electronic questionnaires and by 
Internet and spreading out and improvement of metainformation system. 

The third session, Functions and structures of Statistical Organisations 
was headed by Willem de Vries, Officer in Charge, UN Statistical Division. He 
presented also a comprehensive information on the United Nations Handbook of 
Statistical Organisation. Two papers were presented on this session. Challenges 
of managing a statistics office and statistics system under rapid change (by Pali 
Lehohla, Statistician General, Statistics South Africa), and, Shaping a Statistical 
System for the Future, the Case of Latvia (by Aija Žīgure, President, Central 
Statistical Bureau of Latvia). P. Lehohla underlined that in the recent past, South 
Africa and its society has undergone rapid and fundamental changes in political, 
legislative, social, economic and geographic spheres. These changes have had far 
reaching consequences on the organisation and arrangement of statistics. 
According to the Statistical Act, a Statistician General as head of Statistics South 
Africa is responsible for collection, production and dissemination of official 
statistics, including the conducting of a census of population, and for co-
ordination among producers of statistics. The Author describes also the 
organisational structure of statistical office, highlights the survey topics and 
human, technical and financial resources of Statistics South Africa. 

In the A. Žīgure paper, the political, co-ordination and service functions of 
the Latvian CSB were analysed. The main changes in the functions as well as in 
the organisational structure of the CSB after restoration of independence were 
described. The main activities of the development of organisational structure of 
the CSB are the reform of its regional system which is aimed at substantial 
reduction of the degree of territorial decentralisation and transition from a subject 
matter system to a function (process) oriented system in statistical data collection 
and processing. 

The fourth session, entitled Quality issues was headed by Ivan Fellegy, 
Chief Statistician, Statistics Canada. The papers were presented by Jacob Ryten, 
Statistics Canada, (Quality, credibility, theory and slogans), and Tadeusz 
Toczyński, President of CSO, Poland, (Quality Aspects in Statistics. Poland's 
transformation period experiences). In both papers the notion and the importance 
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of "quality" were considered. The notion of quality is understood differently as 
seen from the point of view of the producer or the user of statistics.  

J. Ryten considered the interconnections between the quality of statistics and 
the possible allocations of resources needed for survey preparation, conducting 
and processing. An appropriate quality standard is always attended as a result of a 
compromise between the users’ demands and the resources measured in terms of 
staff, computing and infrastructure. He emphasised also, that the users’ 
confidence in the statistical data depends on the confidence in the statistical 
agency. 

T. Toczyński considered the quality issue in close connection with the 
programme of fundamental changes in statistics in transformation period which 
has been implemented since the end of 1980s. The quality problem in Polish 
statistics was considered - as a quality of the statistical system. In practice this 
revealed the necessity for building up the statistical system which would fulfil the 
requirements of the democratisation process and would create the basis for the 
market economy. Important elements of the transformation programme were: the 
elaboration and implementationof homogeneous statistical definitions compatible 
with international standards, the implementation of the SNA standards, working 
out the survey system of the private economy, establishing contacts with 
respondents, initiating an active co-operation with scientific institutions and 
academies, and creating the legal basis of official statistics. 

The fifth session, Personnel in Statistical Organisations was headed by 
Jean Luis Bodin, the former President of ISI. Two papers for this session were 
prepared: by Ovidio Crocicchi, Eurostat,(Responsibility and Empowerment. The 
case of Eurostat’s Unit), and by Józef Oleński, professor of the Warsaw 
University, (Education of Official Statisticians for Global Information Society). 

O. Crocicchi in his paper1 described some aspects of the administrative 
reform launched by the European Commission in 2000. They concerned i. a. the 
delegation of the decisions as close as possible to the tasks is meant to ensure that 
as many members of staff as possible take responsibility. The new system of 
decision taking should increase effectiveness: more people responsible, more total 
quality; increased transparency and efficiency: the decision process is clearer and 
less costly since only one person takes the decisions. The similar empowerment 
approach has been also implemented in Eurostat units. 

In J. Oleński’s paper, the mission of official statistics in the global 
information society and the obligations of official statistical institutes and official 
statisticians were characterised. On this basis, the knowledge and skills necessary 
for modern statisticians were specified in the fields of methodology, organisation, 
IT, active co-operation in constructing administrative records and new methods 
and techniques of dissemination of statistics with special reference to mass media 
and Internet. The role of official statistics as one of the leading segments of the 
information infrastructure of modern society and economy was characterised. 
                                                           
1 In the absence of the Author, the paper was not delivered. 
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„Minimal common denominator” of statistical knowledge possessed by both 
producers, suppliers of source data and end-users of statistics is necessary for the 
mutual understanding, communication and use of statistics. The „education gap” 
between the traditional profile of education in statistics, economics and social 
sciences and profiles needed in global economy and society are specified. The 
ISI, national statistical associations, international statistical organisations and 
universities should co-operate in elaborating the profile of a „statistician of XXI 
century” and standard programmes of retraining, training and teaching of 
statisticians for global information society.  

The sixth session, Dissemination of Statistical Information in a Knowledge 
Based Society, was headed by Janusz Witkowski, Vice-President of  the CSO, 
Poland. Two papers were presented: Dissemination Policy of the NSI in a 
Knowledge-based Society (by Tadeusz Walczak, CSO Poland), and 
Dissemination of Official Statistics in an Environment of Information Overload 
(by Heinrich Brüngger, Director, Statistical Division, UNECE,).  

T. Walczak in his paper emphasised that the dissemination policy should be 
adapted to the current needs and expectations of basic users of statistical data. It is 
of special importance therefore to estimate appropriately these needs in the fast 
changing environment. The author described the present CSO dissemination 
system and formulates the suggestions on the further development of this system, 
especially through the better use of new IT. He formulated also a number of 
suggestions concerning the co-operation aiming at increasing the efficiency of 
Internet usage and facilitating the access to the information presented on the NSI 
Websites.  

H. Brüngger's paper addressed the issue of what makes "official statistics" 
distinct from other information products with quantitative information, the 
number of which has increased dramatically through the new forms of 
dissemination. If official statistics were not perceived as something distinct by 
users, their present role might be in jeopardy. The paper argues that the main 
characteristics of official statistics as opposed to other sources of statistics are 
their quality as an authoritative source, i.e. as reference information for a relevant 
phenomenon. To be perceived as authoritative, however, the fact that a 
government office is in charge of production and dissemination is not sufficient in 
itself. A quality framework implemented by producers, and strict adherence to 
ethical principles are necessary to convey to users the authoritativeness of official 
statistics. Furthermore, statistical producers will have to clearly designate which 
series should be considered as reference data, especially when results from more 
than one source are released about a given phenomenon by either the same 
producer of official statistics, or by different producers. Such a policy is called a 
one-figure policy. Lack of coherence between different statistical series is 
becoming increasingly visible to users who have easy access to a whole range of 
websites. A common output database for all official statistics is the best 
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opportunity to introduce, in a systematic and coherent way the one-figure policy, 
together with the official terminology attached. 

The seventh session, Users Considerations was headed by Joris Nobel, 
Advisor, Statistics Netherlands. The papers were presented by Joachim Lamel, 
Vice-President of the CEIES1, (Statistics for the Citizens of Europe), and Denise 
Lievesley, Director UNESCO Institute for Statistics, (The role of a professional 
society in support of official statistics). 

J. Lamel stressed that impartial, relevant and reliable statistics are among the 
cornerstones of democratic societies. But many people still regard statistics as an 
instrument of wielding power. The reasons for this were analysed. To 
counterbalance the influence of the political institutions on official statistics, at 
the European level the CEIES was established to give the European civil societies 
a voice in the European Statistical System (ESS). Scope, mission and structure of 
the CEIES were discussed. The influence of the CEIES representing 
"nongovernance" users was evaluated. The easy access to statistical results is of 
salient importance to users. From this point of view special attention is given to 
dissemination policy and the costs of statistical information. 

D. Lievesley, basing on the experience of the UK Royal Statistical Society2 
described the role of the professional societies in the development and 
advancement of statistics. The Royal Statistical Society has recently published its 
own "vision" for the future of National Statistics. This addresses ways of 
strengthening and supporting the role of National Statistician and of encouraging 
the professional development of official statisticians. It also expresses the 
Society's concern about some of the existing practices, particularly that of 
providing access to statistics before they are formally released. In this way the 
Society walk a difficult tightrope between supporting and criticising, with the aim 
of developing a quality statistical system which meets the users needs. In her 
paper D. Lievesley compared the role played by the Royal Statistical Society to 
that of other national and international statistical societies. She raised also some 
questions as to the responsibilities of individual statisticians to fight for 
independent and reliable statistical systems throughout the world drawing on her 
experience at UNESCO of working with a wide range of countries. 

The eight session, Strategic Planning & Management in Statistical 
Organisations was headed by Dennis Trewin. The papers were presented by Len 
Cook, Chief Executive, Office for National Statistics, UK, (Strategic Planning in 
Statistical Offices — some insights from the UK Experience), and by Jan 
Plovsing, Director General, National Statistician, Denmark, (Strategic Planning 
and Management).  

L. Cook stressed that Statistical Offices face immense day to day pressures 
related to the accomplishment of their current tasks. Statisticians have to satisfy 
not only the existing today needs users’ community, but also future users, for 
                                                           
1 Committee on Statistical Information in the Economic and Social Spheres. 
2 In 1999—2002 D. Lievesley was the President of this Society. 
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whom they are critical base for reference. The strategic plan of a statistical office 
provides the basis for ensuring that day to day decisions contribute to the longer 
(5-7 years) run sustainability of the statistical system and that they therefore can 
maximise its long run value to government and the community. Important 
elements of this strategic plan should involve a greater integration of information 
from existing records, ensure utilisation of IT and the implementation of effective 
metadata system. 

J. Plovsing considered that a comprehensive corporate strategy is a necessary 
precondition for strategic planning and management. The paper introduced 
Statistics Denmark, its organisational specificity and how if has affected the 
elaboration of Strategy 2006 which is the overarching described with regard to 
purposes, processes of elaboration and its main parts. Statistics Denmark's multi-
layer hierarchy of objectives, including mission, vision of the future and corporate 
values, was introduced. In relation to this the structure of Strategic Objectives is 
described, including selected examples. Subsequently, Statistics Denmark's 
system for annual planning of actions and resources, including the internal 
contracts between the three management levels, the necessary tools for 
monitoring and reporting, were presented. Finally, some main advantages, 
disadvantages of the system and some "lessons learned" from Statistics Denmark's 
eight years of experience with these tools were briefly discussed. 

All papers presented at the Conference are published by ISI in co-operation 
with the CSO, Poland, in Proceedings. Selected papers are to be published in 
“Special Issue” of Statistics in Transition (vol. 6, Number 3, November 2003). 

 

Prepared by Tadeusz Walczak, Central Statistical Office of Poland. 
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