
FROM THE EDITOR 

  

This issue consists of eight articles, a report from an international 
conference, two announcements, an obituary of Professor Laslie Kish, and 
acknowledgements of referees of volume 4. 

There are articles from Italy, Estonia, and Poland: 

1. Health Care Expenditure in Poland in the 1990s (by A. Baran 
from Poland). The author describes the health expenditure in 
Poland in comparison with that of other countries, changes of its 
level and structure in the period of transition. The most 
characteristic change in health expenditure in Poland observed over 
the period of transition is a significant increase of private 
expenditure of which over 50% are expenses for medicines. Private 
health expenditure was derived from the budget household survey. 
The data presented in the article cover the period of 1991-1998 
with the exception of the total public expenditure which extends up 
to 1999.  

2. Modelling Economic Convergence: a GEE Approach (by G. 
Carmeci and D. Gregori from Italy). To test convergence in per-
capita income levels across poor and rich countries, researchers 
usually estimate a cross-country linear model that assumes 
independence among per-capita income growth rates. Several 
issues lead the authors to think that this hypothesis is rather strong, 
and to identify the economic integration among countries as the 
primary source of spatial correlation. They estimate the model 
(using three different types of clusters to specify economic 
integration) for the same data as Mankiw, Romer & Weil (1992). 
They find that the parameterisation of the errors as uncorrelated is a 
simplification that the data do not support. Once the cluster effect is 
taken into account the model performs well, but a high variability 
in the estimates with respect to different correlation structures is 
observed.  

3. Trend Forecasting in Qualitative Business Survey of the Polish 
Retail Trade (by A. Ciok from Poland). Problems concerning 
middle-term forecasting in business survey of the Polish retail trade 
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are discussed. A new method of forecasting is proposed, which can 
recognise only general trends, not particular values of series. The 
method has been tested on a series of sales indices.  

4. Estimation of Bulgarian Food Demand: a Multistage Approach 
(by S. Rigatti L., I. Procidano, M. C. Mason from Italy). The aim of 
this paper is to examine the impact of the market reform process, 
started in February 1991, upon food consumption patterns of the 
Bulgarian population. After eight years of reforms, the structural 
forms of the Bulgarian economy are still ambiguous. The authors 
have used a two-stage budgeting model to estimate the demand for 
fairly disaggregated food groups in Bulgaria. In this paper the 
authors intend to provide further evidence of the nature of 
structural change in food demand. The paper outlines the structural 
change in food consumption within a model satisfying acceptable 
definitions of flexibility and the restrictions of utility maximisation.  

5. Polish Innovation Surveys – the Present Situation and the 
Analysis of Results (by G. Niedbalska from Poland). This paper 
analyses the results of the comprehensive surveys on innovation in 
industry carried out by the Central Statistical Office of Poland 
(GUS) in 1993 and in 1997. As distinct from the yearly concise 
surveys on innovation carried out by GUS, the periodic and 
comprehensive surveys cover a broad range of questions 
concerning different important aspects of innovation activities such 
as objectives of innovation, sources of information for innovation 
or obstacles to innovation. The 1997 survey based on the 
questionnaire used in the first phase of the Community Innovation 
Survey (CIS – the project which is the main source of information 
on the innovation activities in European enterprises) opened the 
opportunity to benchmark Polish industrial enterprises’ innovation 
effort against the West-European countries activities.  

6. Economic Transition, Poverty and Inequality: Poland in the 
1990s (by A. Szulc from Poland). Several poverty and inequality 
measures are applied to the Polish household data to produce trends 
in poverty from 1990 to 1997. Updating the official poverty line 
due to the actual changes in costs of living of the poor demonstrates 
that recent poverty incidence, contrary to the popular wisdom, 
decreased substantially below the initial level. At the same time, 
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however, the poor became poorer. Alterations in average well-
being and inequality almost equally contributed to aforementioned 
changes. Households of unemployed or low educated persons, 
those led by females, and families with children are at the highest, 
persistent risk of poverty.  

7. Use of Transformed Auxiliary Variable in the Estimation of 
Population Ratio in Sample Surveys 
(by L. N.Upadhyaya, G. N.Singh, AND H. P.Singh from India). 
The present investigation deals with the problem of estimation of 
the ratio of two population means using transformed auxiliary 
variable. Two estimators are proposed and their properties are 
analysed. Numerical illustrations are given to demonstrate the 
performance of the constructed estimators over the conventional 
estimator and the estimators considered by Singh (1965).  

8. Sampling and Estimation Methods in Estonian Household 
Budget Survey (by I.Traat, A. Kukk, K. Sõstra from Estonia). This 
paper considers the redesign of the sampling and estimation 
methods of the Estonian Household Budget Survey during 1998-
1999. One of the most radical changes was made in the selection of 
households. Both the address-rule and person-rule were applied, 
with inclusion probabilities in the first case calculated solely on the 
basis of the information in the Population Register. An important 
improvement was achieved by applying calibration in the 
estimation stage. Comparisons of the results from the old and from 
the redesigned survey are given in the paper.  

The articles are followed by one report, two announcements, obituary and 
acknowledgements of referees of this volume. 

The report concerns the International Conference on Establishment 
Surveys – II, held in Buffalo, USA, June 17-21, 2000, prepared by J. 
Kotowski . 

There are two announcements on: 
(i) The Seminar on “East European Transition and EU Enlargement: A 
Quantitative Approach", Gdańsk, Poland, June 15-21, 2001. 

(ii) The IASE Sixth International Conference on Teaching Statistics, 
Durban, South Africa, July 7-12, 2002; 
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The editor announces with the deepest sorrow that Professor Leslie Kish 
died on 7 October 2000. We co-operated over 25 years. Professor Kish 
published in our journal an article entitled: The Hundred Years’ Wars of 
Survey Sampling, Vol. 2, Number 5, December 1995, pp. 813-830. 
Obituary of Professor Leslie Kish is given in this journal. 

The issue is concluded with the Acknowledgements of referees of Volume 
4. 

I am pleased to add that last three issues published this year are available 
to you in electronic format. It is easy to access the Journal on our Web site 
by keying in the following address:  

http://www.stat.gov.pl/english/transition.htm 

  

Jan Kordos 
The Editor 
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HEALTH CARE EXPENDITURE IN POLAND  
IN THE 1990s 

Alina Baran1

ABSTRACT  

 The author describes the health expenditure in Poland in comparison with that 
of other countries, changes of its level and structure in the period of transition. 
State and local governments’ contribution to health care maintenance is indicated 
on the basis of the share public health expenditure in GDP.  
 The most characteristic change in health expenditure in Poland observed over  
the period of transition is a significant increase  of private expenditure of which 
over 50% are expenses for medicines. They represent a serious burden especially 
for low income households, as well pensioners’, large families’, disabled persons’, 
chronically sick persons’ households. Private  health expenditure was derived 
from the budget household survey.  
 The data presented in the article cover the period of 1991-1998 with the 
exception of the total public expenditure which extends  up to 1999.   

Introduction 

 It is known that the level of health care expenditure is significantly 
determined by per capita GDP in a given country [OECD, 1992]. In Poland the 
per capita GDP turns out to be several times lower than in most European 
countries (with the exception of several countries from Eastern and Central 
Europe). Therefore, the level of per capita expenditure on health care is much 
lower, too. Moreover, in Poland, as compared with other OECD countries, the 
share of public expenditure on health care in total public expenditure is relatively 
low (Table 1). This indicates that the significance attached to health care is 
inferior to that of other items financed from public funds. As a result, according to 
the OECD statistics, in 1996 per capita expenditure on health care in Poland was 
above ten times lower than in the USA, nearly three times lower than in the Czech 
Republic and by 40% lower as compared with Hungary. Between 1986 and 1996 
the public expenditure on health care in relation to GDP increased in the majority 
of comparable countries (e.g. in the Czech Republic from 4.1% to 6.6%). In 1996 
                                                           
1 Central Statistical Office, Warsaw, Al. Niepodległości 208, Poland.  
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only a few countries, such as Korea, Mexico and Turkey indicated lower figures 
than Poland. 

Table 1. Health care expenditure in OECD countries in 1986 an 1996 
 

Countries 
Health care expenditure as % of 

GDP 
Public health care   

expenditure as % of 
total public 

Total health care  
expenditure per 

 Total  Public spending capita in USD 
 1986 1996 1986 1996 1986 1996 1986 1996 

Australia 8,0 8,6 5,6 5,9 14,5 16,4 1072 1775 
Austria 6,9 8,0 5,3 5,7 10,6 11,1 885 1748 
Belgium 7,4 7,8 5,9 6,8 9,7 12,7 934 1708 
Canada 8,7 9,2 6,5 6,4 14,1 14,9 1289 2065 
Czech 
Republic 

4,5a 7,2 4,1a  6,6 9,9e 15,5 . 904 

Denmark 7,9 7,6 7,0 6,5 12,5 9,3 1083 1802 
Finland 7,4 7,4 5,9 5,8 12,8 9,9 906 1380 
France 8,5 9,8 6,5 7,3 12,4 12,9 1135 2002 
Germany 9,2 10,5 7,1 8,2 15,1 16,5 1014 2278 
Greece 4,4 6,8 3,6 5,2 10,1 11,7 328 888 
Hungary 6,1b 6,7 . 4,7 . 10,7 . 602 
Iceland 7,7 8,2 6,7 6,8 17,4 17,5 1086 1893 
Ireland 7,7 7,0 5,8 5,2 11,3 13,9 590 1276 
Italy 7,0 7,8 5,3 5,5 10,0 10,4 865 1584 
Japan 6,6 7,2 4,8 5,7 14,9 15,9 853 1677 
Korea 3,8 4,0 1,1 2,1 6,4 9,6 186 537 
Luxembourg 6,0 6,8 5,3 6,2 11,7 . 953 2139 
Mexico 3,6b 4,6 2,0 2,7 . . 193b 358 
Netherlands 8,0 8,6 5,8 6,2 9,5 11,7 986 1766 
New Zealand 5,3 7,4 4,6 5,7 8,0 11,6 623 1270 
Norway 7,2 7,9 6,3 6,5 13,3 14,3 1045 1928 
Poland 4,4b 5,0 . 4,6 . 9,5 . 371 
Portugal 6,9 8,3 3,7 4,9 8,4 10,8 450 1071 
Spain 5,6 7,4 4,5 5,8 10,7 13,3 473 1115 
Sweden 8,7 8,6 7,9 7,2 12,4 9,9 1189 1675 
Switzerland 8,0 10,2 5,3 7,1 17,6 13,2 1331 2499 
Turkey 2,7 3,8 1,1 2,7 . . 97 232 
Great Britain 5,9 6,9 5,0 5,8 11,0 14,7 719 1317 
United States  0,8 13,6 4,4 6,3 12,1 20,0 1917 3898 

a. 1985  b. 1990  e. 1992 
Note: National currencies converted into USD with the use of purchasing power parities.   
Source: OECD in Figures,  Supplement to the OECD Observer, No217/218, 1999, OECD. 

Public health care expenditure 
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Till 1998 public health care expenditure in Poland basically stemmed from 
the state budget and local (commune) budgets.  Obviously, the expenditure figure 
excluded transfers from the state budget to local (commune) budgets (in the form 
of subsidies and subventions). In 1999 the health insurance premium became the 
main source of public funds, as the obligatory health insurance system was 
introduced at that time. Between 1991 and 1999 its share in GDP varied slightly 
showing no trend (Graph 1). 

Graph 1. Public health care expenditure as %  of GDP in Poland in the period of 
1991-1999 

Note: since 1995 GDP with hidden economy and after its last modifications (GUS, 2000a). 
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Source: For 1991-1996 Rocznik Statystyczny Ochrony Zdrowia 1997 (Statistical Health Care 
Yearbook 1997), GUS, Warszawa 1998 (table 3.16) and for 1997-1999: Podstawe dane dane  
z zakresu ochrony zdrowia w 1998, 1999 (Basic data on health care in 1998, 1999), Informacje  
i opracowania statystyczne (Information and Statistical Papers), GUS, 1999, 2000. 
 

This variability is related to the "auction" method of allocating resources to 
health care, applied both in the state budget as well as local  budgets. It reflects 
the  attempts of the state and local governments to maintain the public health care 
system over transition [Baran, 1995]. In this context it is necessary to indicate a 
decrease in the share of  public health care expenditure in GDP throughout 1996-
1998 accompanied by a sharp increase of the respective private expenditure. This 
implies a significant "burden" with the health care system maintenance being 
transferred from the state to individual citizens/patients. This phenomenon was 
present almost over the whole period of transformation, however, with various 
intensity.  

The participation of communes in financing health care was insignificant in the 
early nineties. It showed a remarkable increase in 1994, though not exceeding 10%.  
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In the period of transition the level of investment in the health care sector was 
very low, ranging from 5.9% in 1991 to 11.4% in 1997 and thus not allowing to treat 
investment as a health care policy instrument.  

In the first stage of transition nearly 50% of current expenditure in the state 
budget and local budgets was allocated to wages. Although the level of salaries in the 
health care sector was relatively low, this percentage showed an increase both in the 
state budget expenditure (until 1993 and later keeps increasing in the period of 1995-
1997) as well as local budget expenditure (until 1996) (Table 2). 

Table 2. Current health care expenditure  (in million zlotys) 

Years State budget current expenditure  Local budgets current expenditures  

 Total wages in 
million 
zlotys 

wages as 
% of total 

Total  wages in 
million 
zlotys  

wages as % 
of total  

1991 3682,7 1831,5 49,7 277,4 126,0 45,4 
1992 5365,2 2772,5 51,7 428,3 237,4 55,4 
1993 6706,4 3575,2 53,3 563,2 323,3 57,4 
1994 8938,4 4252,1 47,6 1225,6 778,7 63,5 
1995 12214,9 5865,0 48,0 1422,2 934,5 65,7 
1996 15309,3 7487,3 48,9 1784,6 1198,5 67,2 
1997 16663,0 8894,9 53,4 2276,9 1443,0 63,4 
1998 18887,7 7911,3 41,9 2669,4 1428,9 53,5 

Source: Rocznik Statystyczny Ochrony Zdrowia 1997 (Statistical Health Care Yearbook 1997), 
GUS, Warszawa 1998 (tables: 5 (138), 7 (140), Podstawe dane dane z zakresu ochrony zdrowia  
w 1998, 1999 (Basic data on health care in 1998, 1999), I nformacje i opracowania statystyczne 
(Information and Statistical Papers), GUS, 1999, 2000. 
  

This feature was due to the supply-based system of financing public health 
care units (the funds were allocated in proportion to the number of 
employees/full-time jobs). Such a system had a negative effect on the flexibility 
and effectiveness of resource allocation. Thus there was a great need to change 
the financing system of health care units from the supply-based to the demand-
based one, in which the public resources being granted to health care units would 
be dependent on the number, structure and quality of services provided as well as 
costs of the respective units. Due to the transformation of health care financing 
from the budget system to the insurance system, introduced in 1999, the public 
funds granted to health care units are primarily dependent on the number of  
services provided. Unfortunately lack of relevant information (from Health 
Insurance Funds Administration) inhibits the evaluation of the effect of changes 
on the quality and cost of health services. 

Another important group of current expenses, in addition to wages, consists of 
the expenditure on medicines and medical articles. The share of such expenses in the 

 



STATISTICS IN TRANSITION, December 2000                                                             921 

current expenditure from the state budget increased from 18.2% in 1993 to 22.5% in 
1996 and subsequently dropped sharply to 14.9% in 1998. Between 1991 and 1998 
the expenditure on medicines from the local budgets in relation to current health care 
expenditure decreased almost by 50% (Table 3).  

Table 3. The share of expenditure on medicines and medical articles in the current 
expenditure on health care 

 
Years 

State budget: medical 
expenditure in % of current  

health care expenditure  

Local budgets: medical 
expenditure in % of current  

health care expenditure 
1991 22,4 6,4 
1992 19,2 5,6 
1993 18,2 5,6 
1994 19,0 5,9 
1995 21,9 4,7 
1996 22,5 4,9 
1997 16,0 4,1 
1998 14,9 3,3 

 Source: As in the table 2. 

 Over the last few years (1996-1998) a significant drop of the share of 
expenditure on medicines in the current expenditure of both the state budget and 
local budgets was accompanied by increasing liabilities of the state budget 
towards eligible households to reimburse medicines and a simultaneous growth of 
household expenditure on medicines. These state budget liabilities got increased 
between 1996 and 1997 by about 30% (those due1  – by over 30%), while 
between 1997 and 1998 – by 170% (those due – by over 170%). More than 55% 
of the state budget liabilities in health care which were due in 1998 were related 
to reimbursement of medicines. The situation definitely required preventive 
measures in order to slow down such a rapid growth in the state budget liabilities 
on health care. As a result, the liabilities drawn in 1999 proved to be lower by 
82% than those in the previous year. 

 The analysis of expenditure on health care in terms of budget 
classification confirms that in 1998, very much like in the previous years, the 
highest expenditure was related to general hospitals - 38.3%, out-patient services - 
18.9%, clinical hospitals - 10.2%, emergency services  - 2.6%, sanitary 
transportation services- 2.2%, medicines for eligible patients - 8.9% and 
sanatorium and spa treatment - 1.3%. 

                                                           
    1Maturing liabilities comprise those which had become due before the end of the reporting 

period but which had not been outdated or made void.  
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Private health care expenditure 

The main source of information on private health care expenditure in Poland 
is the household budget survey1, being carried out annually by the Central 
Statistical Office with the use of the sampling method which allows for the 
generalisation of results to the all households (Kordos, 1996).  

The household budget surveys cover six social groups of households: 
1. Employees' households - households whose exclusive or main (prevailing) 

source of maintenance is income from hired work (in the public or private 
sector); 

2. Employees running a farm - households whose exclusive or main (prevailing) 
source of maintenance is aggregated income from hired work and a farm of 
above 1 hectare;     

3. Farmers' households - households whose exclusive or main (prevailing) source of 
maintenance is income from a farm of the arable area of above 1 hectare 
(including the users of agricultural plots up to 1 hectare and owners of domestic 
animals (livestock) without any arable land if they provide the only source of 
maintenance); 

4. Households of the self-employed - households whose exclusive or main 
(prevailing) source of maintenance is income from self-employment, excluding 
farming, or free profession; 

5. Pensioners' households - households whose exclusive or main (prevailing) source 
of maintenance is pension or retirement pay; 

6. Households of persons living on unearned sources - households whose exclusive 
or main (prevailing) source of maintenance is provided by unearned sources, 
excluding pension or retirement pay, such as unemployment benefits, social 
benefits, alimonies, donations etc. 

The classification of household expenditure applied in household budget 
surveys2 involves among others the group health expenditure (health care 
expenditure), including the following subgroups of expenses: medical products, 
appliances and equipment;  medical services (except hospitals); hospital services. 
On the basis of household budget surveys, an  average monthly per capita health 
expenditure of a household as well as absolute and relative estimation errors of 
the averages  are figured  and published annually. 

As we mentioned earlier, the random sampling method applied in household 
budget surveys allows for the generalisation of results for the whole households in 

                                                           
1 Beside it the module surveys on health care  as an additional part of regular household budget 

surveys are carried out every 3 or 4 years. See: Ochrona zdrowia w gospodarstwach domowych w 
1999 (Health Care in Households in 1999), Informacje i opracowania statystyczne (Information 
and statistical papers), CSO, Warszawa 2000. 

2 The classification of individual consumption by purpose (COICOP/HBS) implemented 
at present is basically the version of 1998,  slightly modified in 1999.  
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Poland and thus provides an opportunity to estimate roughly households' 
expenditure on health care at the national level. 

Private health care expenditure estimated by the author for 1993 and 1995 
amounted to about 25% of the total expenditure on health care in Poland and at 
the same time to some 33% of public health care expenditure  (Baran, 1995; 
2000). This means that in 1993-1995 public and private expenditure on health 
care (officially reported) increased at a similar rate, while in 1996-1998 the 
increase in private expenditure was higher. As a consequence, private expenditure 
in 1998 reached more than 42% of public expenditure and about 30% of the total 
expenditure on health care.1

The estimates of private expenditure on health care should be treated 
carefully because of a significant differentiation of health care expenditure among 
households. A considerable part of households participating in household budget 
surveys do not declare any expenditure on health care. In 1993 as many as 27% of 
households did not report any health care expenditure in household budget 
survey, while in 1998 the percentage dropped to 19.3% and in 1999 it was 20.2%. 
Increasing share of households having any health care expenses is connected  
with  the ageing of the Polish society and a growing share of disabled persons and 
insufficient provisions of free health services from the national system2 (shifting 
the burden of health care expenses from the state to the individual citizens). 

Between 1993 and 1998 the share of health care expenditure in the total 
households' expenditure on consumer goods and services rose by some 50%. The 
highest increase was noted for farming-related and pensioners' households.3  

Increasing  share of health expenditure in the total households' expenditure 
on consumer goods and services led to the situation that in 1998 direct health care 
expenditure became a significant item in the total household expenditure on 
consumer goods and services (on average 4.2% and for pensioners' households - 
6.6%), particularly in the  households which declared such expenditure (on 
average 5.0%  and for pensioners' - 7.5%).  

It can be noted that in all six socio-economic groups of households as 
increase of per capita disposable income4 was accompanied by increased 
expenditure on health. As a consequence of the above relationship between the 
                                                           
 1The results of household budget surveys for 1999 have not been published yet. That is why 

the figures presented here as the most up-to- date, refer to 1998.   
 2The inefficiency of the public health care system, designed to provide free services, brought 

about general dissatisfaction of both patients and medical staff to the end of the nineties.  
 3The increase of households' expenditure on health care was the highest in the first period of 

transformation i.e. up to 1992 [Baran, 1995]. Compare [Kurzyk, 1992)] However, the 
comparisons  over the whole transition period should be made with caution  because of 
changes in expenditure classification applied for HBS (1993, 1998). 

    4 The disposable income is allocated to purchasing consumer goods and services and saving 
increase.  
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income level and the expenditure on health, in the households of the fifth (highest 
income) quintile group  the  health expenditure was about twice as high as in the first 
(lowest income) quintile in the farming-related households or even four times as high  
in case of employees', pensioners' and living on unearned sources households (Table 
4). 

Table 4. Average monthly per capita expenditure of households (in zlotys) on 
consumer goods and services, health and medicines by source of 
maintenance and quintile of households' disposable income in 1998 

Households Quintile groups according to disposable income 

Total First Second Third Fourth Fifth 

Total        
    a) 525,85 262,5 351,45 441,73 569,01 906,49 

b) 26,49 11,82 15,59 22,13 31,03 46,39 
c) 13,73 6,08 8,24 11,76 17,17 22,63 

Employees’       
a) 543,62 264,84 370,17 454,86 574,80 950,13 
b) 21,82 10,57 13,62 18,33 24,34 37,97 
c) 9,89 5,49 6,62 8,72 11,25 15,75 

Employees’ - 
farmers’         

   

a) 394,02 262,98 291,38 358,04 415,63 609,46 
b) 16,42 11,26 13,09 14,47 17,84 24,22 
c) 7,63 5,56 6,55 6,59 8,40 10,58 

Farmers’       
                  a) 380,34 321,20 274,00 359,59 390,81 549,17 

b) 17,40 14,53 12,45 16,67 18,90 24,03 
c) 8,60 7,43 6,30 8,22 9,14 11,75 

Self - employed       
a) 649,24 301,52 412,32 542,11 688,31 1207,74 
b) 24,77 13,16 18,18 20,43 28,77 40,40 
c) 9,32 5,59 7,12 8,65 9,98 14,35 

Pensioners’       
a) 576,90 298,97 420,59 522,59 632,25 913,06 
b) 42,17 17,81 29,66 39,01 50,39 70,37 
c) 26,32 10,73 18,98 25,03 30,14 41,66 

Persons with 
unearned  
source of 
maintenance 

      

a) 370,66 193,47 196,62 269,96 330,67 734,39 
b) 15,76 11,31 11,09 9,48 14,47 28,58 
c) 8,10 4,89 6,21 5,51 8,71 13,28 

a) expenditure on consumer goods and services;  b) health expenditure;  c)  expenditure on 
medicines  
Source: Unpublished data, the 1998 Household Budget Survey.  
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  In 1998 for all the six groups of households classified according to the main 
source of maintenance, on average nearly 51.8% of health care expenditure was 
allocated to purchasing medicines. The lowest share (37.6%) being noted for the 
households of the self-employed and the highest (60.1%) - to pensioners' 
households. At the same time, it is true for all the groups of households that the 
lower the per capita income, the higher the share of  expenditure on medicines in 
total health care expenditure. The pensioners spend twice as much on medicines 
as on health services, including  doctors’ and dentists’ fees, laboratory tests, X-
rays etc. In general, the households participating in the module household 
surveys, independent of their socio-economic group, declare that expenditure on 
medicines is a significant burden  [GUS, 2000]. 

The highest expenditure on medical services (excluding hospital treatment), 
particularly on dental care, is noted among households of the self-employed. In 
this group, the average monthly per capita expenditure on the above mentioned 
services is by 40% higher than the respective figure for the pensioners’ 
households  and more than twice as high as that of households living on unearned 
sources. The fact that the per capita disposable income in this group is twice as 
low as that of the self-employed seems to confirm the statement made above that 
households' direct expenditure on health care is strongly determined by the per 
capita disposable income.  

Households of the self-employed more often than any other group of 
households use health services in private sector. This is especially the case with 
appointments with dentists  and medical doctors. Accessibility of private services 
is certainly limited by relatively high prices in relation to incomes. That is why 
the lowest income groups (such as households living on unearned sources and 
farming-related households) declare the lowest rate of private medical services.  

This clear relationship between health care expenditure and income level 
indicates that income is one of the factors inhibiting access to health services from 
the private sector, especially for the population groups whose so called "rigid" 
expenses (on food and non-alcoholic beverages, housing, water, electricity, gas 
and other fuels) amount to or even exceeds 70%. Such households,  particularly if 
any of their members are chronically ill, do not have sufficient resources not only 
for private medical services but also for purchasing medicines (for instance, in the 
case of those with sclerosis multiplex, which was not included on the list of 
chronic diseases qualified for medicines cost reimbursement from the state 
budget).   

On the basis of the module survey "Health care in households in 1999", 
carried out by CSO in January 2000, attempts have been made to find out, in what 
way the change of the health care financing system in Poland implemented in 
1999 (obligatory health insurance) effected the relationship between households' 
health expenditure and their income as well as accessibility of health services 
[GUS, 2000].    
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Concluding remarks 

The new financing system of health care in Poland, namely the 
implementation of the obligatory health insurance in 1999, requires a new system 
of information on public health funds, obviously including some of data on the 
activity of Health Insurance Funds responsible for the management of over 82% 
of public resources allocated to  health care. In addition to financial reports 
needed for the economic analysis of Health Insurance Fund activities, some of 
which should be made public, it is also necessary to report Health Insurance Fund 
expenditure according to the budget classification and/or according to variables as 
recommended by the OECD for international comparisons of health care finances 
(e.g. expenditure on maternal, child health care; on screening, community care; 
etc). 

The most characteristic change in the health care expenditure structure in 
Poland, observed during the period of transition, was the drop of share of public 
expenditure in the total health expenditure and the increase of private one. 

Further increase of the share of private funding in the total expenditure on 
health care in Poland (the figures rose from 10% at the end of  the  1980s up to 
30% in 1998) can be difficult. On the basis of the household budget surveys 
carried out so far, it can be judged that it is no longer possible to shift the burden 
of health care expenditure from the state to individual households, especially the 
low income groups (households living on unearned sources as well as  
employees’ in manual labour positions, farmers’ or pensioners’ households).  
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MODELLING ECONOMIC CONVERGENCE: 
A GEE APPROACH 

Gaetano Carmeci and Dario Gregori 

ABSTRACT 

To test convergence in per-capita income levels across poor and rich 
countries, researchers usually estimate a cross-country linear model that 
assumes independence among per-capita income growth rates. Several issues 
lead us to think that this hypothesis is rather strong, and to identify in the 
economic integration among countries the primary source of the spatial 
correlation. In accordance, we split the countries in homogeneous groups and 
propose a more general model, following the Liang and Zeger's GEE 
approach, which accounts for the within cluster correlation. We estimate the 
model (using three different types of clusters to specify economic integration) 
on the same data used by Mankiw, Romer & Weil (1992). We find that the 
parametrization of the errors as uncorrelated is a simplification that the data do 
not support. Once the cluster effect is taken into account the model performs 
well, but we observe a high variability in the estimates with respect to different 
correlation structures.  

1. Introduction 

The issue of convergence of per capita income levels across poor and rich 
countries has recently found renewed interest among economists. Since Baumol's 
work (Baumol, 1986), there have been many attempts (Barro, 1991 Barro:1991;  
Barro & Sala i Martin, 1991; Barro & Sala i Martin, 1992; Delong, 1988; 
Dowrick & Nguyen, 1989; Romer et al., 1992)  to test empirically the 
convergence hypothesis. These authors usually estimate a cross-country linear 
model, in which time averaged growth rates of per capita income are regressed on 
initial levels, and sometimes on a set of additional control variables, that should 
account for the existing macroeconomic differences across countries. A negative 
coefficient of the initial level of per-capita income is taken as evidence of 
convergence across countries, since it implies, from a theoretical point of view, 
that poor countries tend to grow faster than rich ones. In many empirical 
investigations it is assumed that there is no dependence among residuals, and that 
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each country provides an independent observation which is as informative as the 
others (Delong & Summers, 1991). This hypothesis is rather strong, since there 
can be a lot of significant omitted variables taking similar values for groups of 
economies (e.g. neighboring countries) that may induce correlation across 
residuals. In this case the sample contains less information than OLS regressions 
and standard errors report. The approach followed by most researchers to 
overcome the problem (Barro & Sala i Martin, 1992; Barro & Sala i Martin, 
1991), is to include additional variables in the model, such as regional or 
continent dummies, measures of the sectoral composition of output, and measures 
of political instability. The disadvantage of this approach is that it may lead to 
spurious inferences, especially if it is hard to identify a unique set of variables as 
the source of the correlation between growth rates. In this sense, it would be more 
natural, and perhaps more correct, to introduce spatial correlation directly into the 
specification of the model. Along these lines an alternative approach, capable of 
addressing this problem, will be proposed. Several issues, such as the magnitude 
of the flows of goods and workers between countries, the integration of markets 
and the coordination of economic policies, lead us to envisage a world where 
intercountry links are more and more evident and important. Therefore, we think 
that economic integration among countries can be thought of as the primary 
source of spatial correlation. In accordance, we aggregate the countries in clusters 
with respect to the factors of economic integration just outlined and estimate a 
more general model following the Liang & Zeger's GEE approach (Liang & 
Zeger, 1986; Zeger et al., 1988; Zeger & Liang,1992). We apply the GEE 
approach to the same data-set and to the same model used by Mankiw, Romer & 
Weil (1992) in order to allow for a comparison of the estimates. As expected, we 
find that the parameterisation of the errors as uncorrelated is a simplification that 
the data do not support. Once the cluster effect is taken into account the model 
performs well, but we observe a high variability in the estimates with respect to 
different correlation structures. The paper is organised as follows. In section 2 we 
briefly review the convergence models found in the literature and show how they 
can be expressed in terms of a GEE marginal model. Moreover, we outline the 
advantages of the GEE approach with respect to the standard formulation of the 
model. Section 3 presents the empirical findings and section 4 concludes by 
discussing the implications of the model, especially with reference to future 
development of the method. 

2. Convergence models 

Two different models are employed to test the convergence hypothesis,  
corresponding to two different concepts of convergence (Barro & Sala i Martin, 
1992): β-Convergence and Conditional β-Convergence. In the first case the 
model includes only an intercept and the initial level of per capita income 
(Baumol,1986); in the second case some control variables are added in order to 
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stabilise the model (Barro, 1991)1. Formally the two models follow the same 
linear parameterisation: 

• (Conditional) β -Convergence (C)BC  

 1,..,=+++= ni         zwy iii10i εβββ 2
'                             (1) 

where  yi is per-capita income growth rate of country i, wi represents the log of the 
initial level of per capita income, zi is a (p×1) vector containing the control 
variables, and the ε i are independently and normally distributed errors with 
common variance . There is (conditional) 2σ β -Convergence across the n 
countries if the estimated β1 coefficient is negative. We obtain a β-Convergence 
model setting β2=0.  

The empirical results are extremely sensitive to the choice of the sample of 
countries and/or to the inclusion of specific control variables. The β-Convergence 
has been verified empirically only for OECD countries (Baumol, 1986; 
Abramovitz, 1988; Wolff et al., 1989; Dowrick & Nguyen, 1989), whereas the 
Conditional β-Convergence strongly depends on what control variables are 
selected. The most provocative result in this sense is provided by Mankiw, Romer 
& Weil (MRW) (1992), who detected Conditional β-Convergence for a sample of 
98 countries, using a group of control variables including the physical and human 
capital accumulation rates, the population growth rate, and the rates of technical 
change and depreciation2. Both models assume independence of per-capita 
income growth rates. According to the issues outlined above, we think this 
hypothesis can hardly be accepted. It seems reasonable to assume that income 
growth rates are correlated across countries, and to split them in homogeneous 
groups. 

2.1. Beta-Convergence Generalised Model 

It is possible to think of the above parameterisations as special cases of a 
more general model, which we name Beta Convergence Generalised Model 
(BCG), that enables us to introduce spatial correlation of per-capita output growth 
rates directly by the specification of the covariance function. This model belongs 
to the class of marginal GEE models (Liang & Zeger,1986). In marginal models 
the first and second moments of the response variables are modelled separately. 

                                                           
1 Notice that Barro & Sala-i-Martin (1990) prove that beta-convergence is a necessary condition for 

σ-Convergence (that is for a reduction of dispersion in the world income distribution) under the 
assumption that shocks of different magnitudes occur in different countries. 

2 Notice that this result is of particular relevance for its implications in economic theory, since the 
included variables are directly suggested by the law of motion for per capita output produced by 
the Solow's neoclassical growth model, augmented with human capital. Arguments against the 
capacity of MRW's model to explain international differences in productivity growth rates have 
been put forth in the most recent literature (Durlauf & Johnson, 1992; Mauro & Podrecca, 1993). 
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For a data-set composed of a response yij and a vector of q predictors xij for 
observations j=1,..,ni within clusters i=1,..,K, this holds to 

E(yij) = µij 

Var(yij) = φ v(µij)                                                 (2) 

Cov(yis,yih) = c(µis,µih;α), s<h=1,...,ni       

and ijμ  is related to  by ijx

                                  (3) βημ ')( ijijij xg ==

g(⋅) is the link function, v(⋅) is the variance function, φ is an over-dispersion 
parameter which takes into account the variation in the response not explained by 
v(⋅), c(⋅) is the covariance function, α is a p×1  vector of constants across i, (all 
functions supposed  known) and, finally, ηij is the linear predictor for yij. Notice 
that the marginal model is a natural analogue for correlated responses of GLM's 
or quasi-likelihood models for independent data. In fact, there are at least two 
reasons to adopt a marginal model instead of a random effect model. First, it is 
difficult in this context to identify a unique set of variables determining spatial 
correlation. In this sense, the marginal model is one step closer to the data than 
the random effect model  (Zeger et al., 1988). Second, the parameters of a 
marginal model maintain the same interpretation of average response of the 
population to changes in the independent variable(s) as in a cross-sectional model. 
So this kind of model is more consistent with the work of other researchers1. Such 
a model can be directly estimated by Liang and Zeger's Generalised Estimating 
Equations (GEE) (Liang & Zeger, 1986; Zeger  et al., 1988; Zeger & Liang, 
1992), that extend the quasi-likelihood approach  (Wedderburn, 1974; McCullagh 
& Nelder, 1989) to the case of stochastic dependence, provided the integral of the 
quasi-likelihood exists  (McCullagh & Nelder, 1989). In particular, the vector β 
can be estimated by solving a multivariate analogue of the quasi-score function. A 
number of features make the GEE approach we just sketched particularly 
appealing for this economic application. It provides a consistent estimate, β, that 
only requires the model for the mean, ))′))( = ) ββββ (µ(µ(µ(µ

iini2i1i ,...,, , to 

be correctly specified. Moreover, robust standard errors for β, that are consistent 
even if the covariance function c(⋅) is mis-specified, can be easily obtained (see 
Liang & Zeger  (1992)). Thus, the approach is well suited when the regression 
parameters are the scientific focus, while correlation is considered a nuisance 
parameter (as in the present application). It is straightforward, now, to derive the 
                                                           
1 Notice that in any case, no matter which specification we adopt, for mixed models with identity 

link the parameters have both a Subject-Specific and a Population-Averaged interpretation (Zeger 
et al., 1988). 
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parameterisations discussed in the previous section as particular cases of our BCG 
parameterisation, assuming an identity link, a constant variance function, v(⋅) =1, 
and a null covariance function, c(⋅) = 0. In fact, the CBC (BC) model can be 
formally represented as a BCG model where the variance does not depend on the 
expected value and with uncorrelated observations, i.e.:  

E(yij) = µij = β '
ijx

Var(yij) = φ = σ2                                                                              (4) 

Cov(yis,yih) = 0,     s<h=1,...,ni  

where = (1,w'
ijx ij, ) for CBC model or = (1,w'

ijz '
ijx ij) for BC model. Notice that 

even if the derived equations look the same as those in the previous section, no 
assumption has been made about normality of the response variable (for a 
discussion of this point refer to Wedderburn  (1974), since only the first two 
moments of the joint distribution of are specified. '

21 ),...,,(
iiniii yyyy =

In order to make a comparison between CBC (BC) models and the BCG 
model we leave all the above assumptions unaltered, but we change the 
hypothesis that growth rates are uncorrelated. As discussed in the introduction, 
economic integration among countries can be thought of as the primary source of 
spatial correlation. At a theoretical level, it has been shown by Rivera-Batiz and 
Romer  (1991) that  a closer economic integration, in the form of increasing trade 
in goods or of increasing flows of ideas, can increase the long-run rate of growth 
of the countries. On the same line, Ben-David (1993) presents findings (in 
particular, for the European Economic Community) that suggest a strong link 
between the timing of trade liberalisation and income convergence among 
countries. For this reason the observations have been aggregated in clusters1 and 
three different types of clusters (see appendix A for a detailed description of 
cluster usage) have been used to specify economic integration among countries. 
Notice that we are assuming that the clusters are known a priori, and not 
estimated from the data. In some sense, they reflect a common knowledge about 
the levels of the countries, and in general they have been built according to very 
general rules: OECD membership, a historical level of development based on UN 
classification of 1953 and finally the membership to specific trade associations. 
Once we have clustered the countries, the only modification we have to make is in 
the specification of the covariance matrix Cov(yi). Given that GEE estimates are 
                                                           
1 Our work is similar in spirit to that of Durlauf & Johnson (1992). They splitted the data in 

homogeneous clusters with respect to the literacy rate and the per-capita income initial level 
variables at year 1960 (approximating the level of economic development), but estimated the 
model (with the same MRW's variables) for every single cluster. Their model can be thought of 
as a random effect model with random effects on all the regressors. We preferred to consider a 
marginal model for the reasons outlined above. 
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robust with respect to covariance matrix mis-specifications, Zeger (1988) 
proposes to use a working covariance matrix,  that can be expressed in the 
following form:  

Cov(yi) = Δi
1/2 Ri(α) Δi

1/2                                     (5) 

where  Δi = diag[ var(yi1),...,var( )] and R
iiny i(α) is a working or approximate 

correlation matrix chosen by the investigator from a variety of possible 
specifications1 (Liang & Zeger, 1986). 

In the case of exchangeability within clusters rsh=Corr(yis,yih) = α for s ≠ h, 
s,h=1,...,ni; α is a scalar. In general, the estimates can be obtained by 
iterating between a modified Fisher scoring algorithm for β and moment 
estimation of α. 

)ˆ,ˆ( βα

3. Fitting the BCG Model: some results 

As discussed extensively in the previous paragraph, there are two relevant 
issues related to the assessment of convergence across countries via the BCG 
model. 

• Consistency with (C)BC models and robustness to cluster selection: Since 
the BCG model is a generalisation of the (C)BC models, we expect a 
strong capability of the model to replicate the results presented by the 
other authors. In the economic literature on convergence, up to now, there 
is no well defined way to cluster countries with respect to their initial 
conditions. Each author has his own proposal, but no standard solution 
exists. We will explore the behaviour of the BCG estimates with different 
clustering procedures. Moreover, since the BCG model lets us take into 
account different clustering schemes, we will briefly discuss the 
sensitivity of BCG with respect to cluster selection. In fact, a high 
variability of the estimates, that suggests the presence of a cluster effect, 
can be interpreted as evidence of inadequateness of the standard 
approach, which considers fixed at 0 the within cluster correlation. 

• Robustness to correlation specification: Little is known about the within-
cluster correlation structure. Therefore, we will investigate the behaviour 
of the estimates with respect to different hypotheses on the correlation 
structure.  

                                                           
1 The β estimator is nearly-efficient relative to maximum likelihood estimator in most practical 

situations. 
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We fitted the BCG model with respect to three different clustering 
procedures, both for BC and CBC. We used the data from Summers & Heston 
(1988), as in Mankiw, Romer, Weil (1992), in order to allow for a comparison of 
our estimates with those of MRW (see Appendix A). The estimates are consistent 
with those proposed in the literature (Tables 1,2) both for the BC and CBC 
parameterisation. The BCG estimates, for the BC parameterisation with cluster 
Trade, have the same sign of those of MRW for CBC model. This is of particular 
relevance, since it suggests that an appropriate clustering could replace the Barro's 
CBC formulation (i.e: the use of different regressors for cluster effects). 
Furthermore, as one clearly sees from Tables  1 and 2, there is a large instability 
of the estimates for the β1 parameter with respect to the types of clusters 
employed. In fact, the variability goes from 0.022 to -0.148 for BC 
parameterisation and from -0.282 to -0.323 for CBC parameterisation. From these 
results we can argue that the parameterisation of the errors as uncorrelated is a 
simplification that the data do not support. 

Table 1: Estimate of β1 in the BC parameterisation of BCG 

Cluster Coeff β 1 SE P Est. Corr. MRW β 1  MRW SE 

Nocluster 0.094 0.043 0.000 - 0.0943 0.0496 
OECD 0.022 0.024 0.3400 0.450 - - 
UN 0.101 0.011 0.0000 -0.018 - - 
Trade -0.148 0.118 0.209 0.561 - - 

Table 2: Estimate of β1 in the CBC parameterisation of BCG 

Cluster Coeff β 1 SE P Est. Corr. MRW β 1  MRW SE 

Nocluster -0.288 0.053 0.000 - -0.289 0.063 
OECD -0.282 0.016 0.000 -0.013 - - 
UN -0.284 0.052 0.000 -0.016 - - 
Trade -0.323 0.075 0.000 0.407 - - 

From the point of view of the correlation specification, we observe, for the 
cluster Trade, a high variability (Table  3) in the estimates with respect to 
different correlation structures. We adopted the following parameterisation for the 
correlation matrix: independence, exchangeability (ρ constant), and M (ν) 
dependence, where ν indicates the exponent of ρν, as we move afar from the 
diagonal of the correlation matrix. One reason could certainly be found in the fact 
that the clusters are fewer than required by the asymptotical argument. Anyway, 
we can observe a large discrepancy both with the models in which a relatively 
simple parameterisation has been adopted (independence and exchangeability) 
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and with the models in which an attempt has been made to model the correlation 
using more complex structures. 

Table 3. Behavior of the (C)BC parameterisations of BCG to different correlation 
structures –* indicate Convergence after the 50th iteration 

BC parameterisation Coeff β1 SE P Est. Corr. (vec) 

Trade (Exchang.) -0.148 0.118 0.209 0.561 

Trade (M1) 0.099 0.059 0.092 -0.03 

Trade (M2) 0.018 0.068 0.793 0.012, 0.391 

Trade (M6) -0.232 0.212 0.273 0.252, 0.421, 0.397, 0.359, 0.35, 0.342 

Trade (Indep) 0.094 0.059 0.107 - 

CBC parameterisation Coeff β1 SE P Est. Corr. (vec) 

Trade (Exchang.) -0.323 0.075 0.000 0.407 * 

Trade (M1) 5.679 6.540 0.385 -0.557 

Trade (M2) -0.392 0.057 0.000 -0.493, 0.426 * 

Trade (M6) -0.402 1.052 0.703 0.335, 0.561, 0.552, 0.492, 0.293, 0.295 * 

Trade (Indep) -0.288 0.057 0.000 - 

The model in general performs well, and the diagnostics we propose 
(residuals against fitted values (dly) and residuals against values of the natural log 
of 1960 per-capita income level (Lny60)) for both independent and exchangeable 
models, suggest that once the cluster effect is taken into account the model gains 
in residual stability (see Graph 1). 
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Figure 1. Residuals for independence model and for GEE tickmarks idicate 

clusters 
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4. Discussion 

The main conclusion that can be drawn from this work is about the 
appropriateness of the hypothesis of independence of residuals in cross-sectional 
analysis, especially in presence of empirical and/or theoretical evidence of 
clustered data. The issue is not new in economic and statistical literature, but the 
way in which we proposed to address it presents some general advantages with 
respect to the classical approach. First, in marginal models the correlation is 
modelled as a nuisance parameter, so that the regression part of the model need 
not to be modified. Moreover, since we don't need to condition to the cluster as in 
the random effect approach, we have more degrees of freedom for modelling the 
correlation. Second, the BCG model we propose allows a very flexible and 
general parameterisation. In particular, the regression part remains fixed even if 
we adopt a different clustering scheme. This characteristic of the approach allows 
to build, as we showed in section 3, a very natural series of diagnostics to test 
stability of the estimates with respect to different cluster schemes. However, some 
questions remain open. The behaviour of the GEE estimates in the presence of a 
small number of clusters has not been investigated, and the use of procedures to 
increase the speed of convergence of the estimates, like bootstrap, should be 
explored. The possibility of modelling the correlation as dependent on a set of 
covariates is a very interesting topic, for which only partial answers has been 
given up to now. Finally, alternative methods should be found in order to derive a 
simultaneous estimation of the clusters and of the estimates of the BCG 
parameters. 

Appendix A 

The data and the reference models are the same used by Mankiw, Romer, 
Weil (1992), for the sample of 98 NON-OIL countries. β1 is the coefficient of the 
natural log of 1960 per-capita income level. The growth rates are calculated with 
respect to the period 1960-1985. In the CBC parametrization the following 
control variables are included: the 1960-1985 average physical and human capital 
accumulation rates, the average rates of population growth, technical change and 
depreciation. 

The clusters have been selected according to the following rules: 
• UN – The clusters are constructed on the basis of the classes of 

industrialisation proposed by UN in 1953. The total amount of clusters is 
4, and the countries are assigned to the cluster according to table 11 of the 
Statistical Yearbook, 1960, UN. 

• OECD – The clusters are constructed according to the OECD 
membership. 
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• Trade (10 clusters) – Countries are selected according to their 
participation to economic integration schemes, such as OECD, EEC, 
LAIA, CACM, CEUCA, ECOWAS or for geographic areas of influence. 
(See the International Trade Statistics Yearbook, several issues).  
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TREND FORECASTING IN QUALITATIVE BUSINESS 
SURVEY OF THE POLISH RETAIL TRADE 

Alicja Ciok1

ABSTRACT 

Problems concerning middle-term forecasting in business survey of the Polish 
retail trade are discussed. A new method of forecasting is proposed, which can 
recognise only general trends, not particular values of series. The method has 
been tested on a series of sales indices. 

1. Introduction 

The qualitative business survey was invented as a tool for forecasting 
economic crises, therefore its ability to forecast an economic situation is crucial. 
In the Polish economy, still in transition, this ability is particularly important. In 
this paper we focus our attention on middle-term forecasting in the Polish retail 
trade. By the middle-term we understand a one year span. As questions included 
in the business survey of retail trade provide forecasts (by retail units) only for the 
next quarter (or half a year for some selected questions) (Ciok, 1995), this type of 
forecasting is not useful here. Instead, methods of forecasting which are based on 
assessments of an actual economic situation, provided by the business survey, 
should be used. Statistical literature for the time series analysis provides many 
such methods, for example, ARIMA – the most commonly used method in time 
series forecasting.  

Some of these methods, including ARIMA, were tested on the time series of 
sales indices but the obtained results appeared to be not very good. The test 
consists of forecast generation calculated on the first part of the series, and its 
quality assessment, which is based on the second part of the series. Generally, the 
forecasts were over-optimistic. The reason is that the survey sample was changed 
in March-April 1998 (Ciok, 1999). The new sample better reflects a changing 
structure of Polish retail units and now includes much more large units, which are 
                                                           
1 Institute of Computer Science PAS, 01-237 Warsaw, Ordona 21, Institute of Home Market and 

Consumption, Warsaw, Al. Jerozolimskie 87, e-mail: alac@ipipan.waw.pl. 
 



942                                                    A.Ciok: Trend Forecasting in Qualitative Business ...  

generally more optimistic than the small ones. The result is that from this moment 
values of the series are much larger than before. Usually such a growth indicates 
that the economic situation improves, but in this case this growth does not reflect 
any economic process. Obviously no formal method, which is based on overall 
data model, can distinguish between real and seeming improvement. If we do not 
wish to wait several years, before series starting from March 1998 will be 
sufficiently long to enable a statistical analysis (assuming no new disturbances 
occur), a new method should be found. It should be a method working locally, 
which does not need complete series. 

The proposed method does not try to forecast precise values of the sales 
series, it tries to recognise repeated patterns in data series. These patterns provide 
only very general characteristics of the series behaviour, for example growth or 
fall. Its first step is partition of the analysed series into sequences (periods) of a 
constant length. This length should be identical to the length of a seasonal cycle, 
so in the case of the business survey, where seasonality is very strong, it should 
be 12 months, but the chosen periods may not start from the beginning of the 
calendar year. Moreover, some periods may be omitted, if corresponding values 
are not reliable.  

The next step of the analysis is detection of the most similar period to the 
actual one. Under assumption that patterns repeat, the forecast for the future (for 
the period next to the actual one) is based on behaviour of the period following 
this similar one. If it corresponds to improving economic situation, the forecast is 
optimistic, otherwise there is no reason for optimistic expectations.  

The proposed method is based on the notion of concentration curves and the 
method of trend identification introduced in Ciok (2000) and is formally 
described in Sec.1 and 2. It has been tested in the same manner as the classical 
methods of forecasting, mentioned above. As the series of business survey in the 
Polish retail trade are still rather short, only one forecast testing, for 1998/99, was 
possible. This forecast agreed with assessment of the economic situation in 
Poland in these years. Moreover, the first months of 2000 confirm rather 
pessimistic forecast for this year, generated by the method.  

2. Comparison of concentration curves 

Concentration curves are a very convenient tool for comparisons of 
distribution pairs. Let (X,Y) be a pair of random variables with common values 
x1,x2,...,xn and let F and G denote their respective cumulative distribution 
functions (c.d.f.'s). Monotone concentration curve C (Kowalczyk (1994)) for 
discrete variables is a piece-wise curve linking points: (0,0), (F(x1),G(x1)),..., 
(F(xn),G(xn))=(1,1). Hence, it is a plot of continuous functions, which is defined 
on [0,1] and has values also from [0,1]. The well known property of concentration 
curves is that the greater the distance of C from the diagonal y=x of [0,1]×[0,1], 
the greater the difference between the two compared distributions. 
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In our time series analysis, we wish to compare these segments of the sales 
series, which characterise particular years (these segments may not correspond to 
the calendar years, we may start the analysis from any month). If we wish to use 
concentration curves for their comparisons, the years must be characterised in 
terms of distributions. So the sales indices should be transform into the form of 
c.d.f. values. As the range of all business survey indices is equal to [-100, 100], it 
is sufficient to add 100 to each value and properly normalise the series (or part of 
it).  

If ))(),...,(()( 121 jpjpjp =  denotes such a "distribution" for j-th year, 
where  is "probability" of i-th month of j-th year (it depends on the chosen 
starting point, which month it is). 

)( jpi

)1200)(/()100)(()( 12

1
++= ∑ =

jwjwjp
k kii , 

where wi(j) denotes value of sales index for i-th month of j-th year.  

Let ∑==
j

Ljpmmm /)(),...,( 121  be the average distribution calculated 

for L years, not necessary the consecutive ones. Some periods may be omitted, for 
example those containing disturbances, which we wish to avoid.  

The next step of the analysis is to compare concentration curves Cj for pairs 
of distributions (m,p(j)). According to the definition, they are defined by points 
(Mi,Pi(j)); i=1,...,12, where P(j) i M are c.d.f.'s of distributions p(j) and m, 
respectively. 

Before we start, some additional remarks should be made. As it was 
discussed in Sec. 1, the change in the survey sample in March-April 1998 caused 
a sudden leap in values of the series, which does not reflect any economic 
process. To avoid the corresponding disturbances in the concentration curves, the 
chosen year period begins from March, hence there is no such a leap in the 
middle of the curves. Unfortunately, the values after March 1998, and 
consequently, the total sums of values in further years are too high (see Fig. 
1), therefore these sums cannot be taken into consideration as measures of the 
economic situation in the Polish retail trade, as it was discussed in Ciok 
(1999). However, it seems that due to a proper normalisation, this disturbance 
should not influence the assessment of dynamics, under condition that a leap 
will not take place in the middle of the analysed year.  

It was shown in Ciok (1999) that there are great variations in curves Cj 
corresponding to March and April. This effect is a result of a moving spring peak 
in sales. As these variations do not reflect changes in the economic situation in the 
country, the respective disturbances should be eliminated, in our case by taking 
averaged values for both months (March and April). 
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Fig. 1. Sales indices in the period October 1993 - December 1999. 
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Fig. 2 shows the transformed time series of sales. They are in the form of 

"probabilities" and characterise the years: March 1994 – February 1999. The 
corresponding concentration curves Cj calculated for particular years versus the 
average series are presented in Fig. 3. As they occurred very similar and, 
consequently, comparisons were difficult, an additional Tab. 1 was included, 
which consists of the points defining the concentration curves.  

Fig. 3 and Tab. 1 show that the most distinguished curve is that 
corresponding to 1997/98. However, the differences between all curves are 
minimal, and all of them concentrate near the diagonal of the unit square. 
Moreover, this curve is almost concave (with the exception of the last months of 
the year). The curve corresponding to 1998/99, although much less distinguished, 
is almost concave in the second half of this year. The remaining curves are neither 
convex nor concave, even approximately.  

 
 
 
 
 
 
 
 

Fig. 2. Time series from March 1994 to February 1999, levelled and transformed 
into the probability form. 
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Tab. 1. Points defining concentration curve Cj for the period March 1994-

February 1999. 

month m pi(j) 
  1994/95 1995/96 1996/97 1997/98 1998/99 
 0 0 0 0  0 

III 0.09598 0.09700 0.09518 0.09351 0.10035 0.09405 
IV 0.19196 0.19401 0.19037 0.18701 0.20070 0.18810 
V 0.28091 0.28100 0.27483 0.27779 0.29500 0.27635 
VI 0.36872 0.36434 0.36375 0.36578 0.38496 0.36502 
VII 0.45862 0.45265 0.44951 0.45258 0.47557 0.46227 
VIII 0.55014 0.54425 0.54056 0.54307 0.56655 0.55556 
IX 0.62833 0.62298 0.61843 0.62403 0.64164 0.63389 
X 0.70997 0.70697 0.70141 0.70971 0.71765 0.71364 
XI 0.78508 0.78053 0.78253 0.78603 0.78701 0.78884 
XII 0.89435 0.89224 0.89567 0.89320 0.89194 0.89829 
I 0.93730 0.93743 0.93531 0.93618 0.93673 0.94052 
II 1 1 1 1 1 1 

 
 
 
Fig. 3. Concentration curves Cj for the period March 1994 - February 1999. 
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As it was shown in Ciok (1999) convexity and concavity of concentration 
curves may be easily interpreted in terms of an increase or decrease of economic 
dynamics. Convex curves have increasing derivatives. This condition translates 
into the requirement that ratios , i=1,...,12 are also increasing. Hence 

, what indicates strong increasing dynamics of the 
analysed index, comparing with the average m. Such a period should be 
interpreted as an improving economic situation. Concave curves characterise the 
reverse situation of decreasing dynamics. The curve’s deviation from the diagonal 
shows the strength of the dynamics. Lack of differentiation between the curve and 
the diagonal should be interpreted as a stagnation period (no changes in the 
economic situation).  

ii /)( mjp
mmjpjp ≥ iiii /)(/)( 11 ++

The following conclusion is that two years show a slightly decreasing 
dynamics (1997/98 and 1998/99), the other ones are stagnation years.  

3. Forecast based on trend similarity  

To proceed further we must make an additional assumption, although a very 
natural one, that types of behaviour repeat. Now let choose as the forecasting 
period: March 1999 – February 2000. First, we take into account the previous 
year (1998/1999). Next, we should find the most similar period in the past to that 
previous one. Behaviour of the year following the similar year may be treated as 
the forecast (under the assumption that cycles repeat). In our case, it may 
practically be any period before 1998/99. As it was shown in Sec. 2, these periods 
have rather small dynamics eventually slightly decreasing, therefore the forecast 
should also indicate the lack of dynamics and eventually a rather decreasing trend. 
The assessment of the economic situation of Poland in 1999 (see also Fig. 1) 
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signals a worsening economic condition of the Polish economy, what confirms 
our forecasting.  

Of course the most interesting forecasts are for year 2000, so our forecasting 
period is November 1999 – October 2000. Now, we repeat the analysis using the 
series from November 1993 – October 1999, excluding year 1997/98, which is 
removed because it contains the disturbance described above. The results of 
calculation in the form of concentration curves are  shown in Fig. 4. 

Fig. 4. Concentration curves Cj for the period November 1993 – October 1999, 
where the period November 1997 – October 1998 is removed. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

1

The concentration curve for 1998/99 is very similar to those for years 1994-
1998. Decidedly year 1998/99 was not characterised by increasing dynamics. The 
only such a year is 1993/94, moreover, it is significantly distinguished from all 
other curves. The following forecast for 2000 is then not very optimistic, we 
cannot rather expect improvement of the economic situation in the Polish retail 
trade. The first months of the year seem to confirm this forecast. 

We hope that with longer analysed periods and larger variety of dynamics 
patterns in the series, the quality of forecast will even improved. Moreover, it 
would be very desirable to apply the second measure of economic condition (total 
sum of indices in a year), mentioned in Ciok (1999); without it, the analysis 
cannot be considered complete. Up to now, due to the disturbances discussed 
above, it has not been possible. We hope that in the future, for much longer time 

0

0.2

0.4

0.6

0.8

0 0.2 0.4 0.6 0.8 1

1993/94
1994/95
1995/96
1996/97
1998/99

 



948                                                    A.Ciok: Trend Forecasting in Qualitative Business ...  

series and without disturbances, such an application will not only will be possible 
but it will also improve the quality of forecasting. 
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ESTIMATION OF BULGARIAN FOOD DEMAND: 
A MULTISTAGE APPROACH1

Silio Rigatti Luchini2, Isabella Procidano3,  
Michela C. Mason4

ABSTRACT 

The aim of this paper is to examine the impact of the market reform 
process, started in February 1991, upon food consumption patterns of the 
Bulgarian population. After eight years of reforms, the structural forms of the 
Bulgarian economy are still ambiguous. The neologism “economy in 
transition” is largely seen as a period of a linear movement between two 
distinct stages: from a “standard planned economy” to a “standard market 
economy”. In this prospective, the objective of the analysis is the stages of the 
transition highlighted by the analysis of consumer behaviour.  

We have used a two-stage budgeting model to estimate the demand for 
fairly disaggregated food groups in Bulgaria. The budgeting process implies 
relationships between the price and expenditure elasticities that are calculated 
at different budget levels. The model has been estimated using the dynamic 
form of Deaton and Mullembauer’s (1980) Almost Ideal Demand Systems 
(AIDS). In this paper we intend to provide further evidence of the nature of 
structural change in food demand. The paper outlines the structural change in 
food consumption within a model satisfying acceptable definitions of 
flexibility and the restrictions of utility maximisation.  

Keywords: food consumption, Bulgaria, structural change, multistage demand 
systems. 
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Introduction 

Between 1985 and 1997, significant changes took place in the Bulgarian 
consumption model. The main causes stem from the changes in the political 
regime that took place in the country. The underlying idea of our analysis is that 
such changes are at least partially explainable by economic variables such as price 
and income. One of the aims of the paper is to identify the new consumption 
models with special reference to the food sector. This is justified by the fact that 
in Bulgaria, where the economy is mainly agricultural, food consumption has 
always weighed heavily on overall spending. Over the period under review, 
Bulgaria has undergone profound economic transformations that have led to a 
rather discontinuous trend in the main economic variables. In particular, it is 
possible to trace the general economic trend in the country through the GDP. 
Figure 1 shows that the GDP in constant prices fell drastically in the late 1980s. 
This was mainly due to the loss of competitivity in the industrial sector because of 
various factors including the COMECON crisis. The drop in the GDP has 
undoubtedly also influenced the per capita income. In particular it has greatly 
limited consumers' purchase choices with a shift of growing expenditure shares to 
areas other than the food sector (Fig. 2). 

Figure 1: Sectoral distribution of Bulgarian GDP (Gross Domestic Product) 
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Source:  Our elaboration of NIS data. 
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Figure 2: Bulgarian food mean share (1985-I to 1997-XII) 
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1. The data: structure and pre-processing 

In this paper we use monthly data for private per-capita consumption, 
obtained from the Housing budget survey published by the Bulgarian National 
Statistical Institute for the period January 1985 to December 1997 (156 monthly 
data). In order to visualise consumer behaviour; durable goods have not been 
included in the analysis1. For the empirical verification of the model, the data 
were seasonally adjusted using the multiplicative X11-ARIMA technique.   

This study has utilised a two-stage budgeting model, with preference 
structure assumed as given in Figure 2. In the first stage, total private 
consumption is divided into five commodity groups: 1. Food; 2. Alcoholic drinks 
and tobacco products; 3. Clothing, footwear and toiletries; 4. Housing; 5. Other 
expenditures. In the second stage, food consumption is also divided into five 
commodity groups: 1. Meat and fish; 2. Fruit and vegetables; 3. Milk, cheese and 
eggs; 4. Bread and cereals 5. Miscellaneous. First all goods and then only foods 
were divided into five subgroups (Figure 3), moving to successive stages under 
the hypothesis of weak separability of preferences. The identification of the 
groups, supposed to correspond to the structure of the consumers' preferences, 
was done a priori, based on "reasonability" criteria so as to achieve consistent 
empirical estimations. 
 
 

                                                           
1 Durable goods can be consider as “household investments” instead of consumer goods. 
. 
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Figure 3. Utility tree 
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2. Model specification 

We use the dynamic linear version of the Almost Ideal Demand System 
(AIDS) derived by Deaton and Muellbauer (1980). The model lies within the 
flexible functional forms as the specification of the cost function, or of the utility 
function, and is characterised by a high number of parameters, which allows a 
“faithful” fit to the data. It is formulated starting from the PIGL-PIGLOG1 class 
of models. The complete specification of the equations system, concerning the 
expenditure share, is the following: 
 

 wit= αi+Σjγij lnPjt+βi ln(Xt/Pt*)+ηit                                                   (1) 
 

where t index is time, (i,j) = 1,….,5 index is the categories, Pi denotes the nominal 
price index, the ith category share satisfies Xqpw

k
kikii ∑=  with pki  being the 

price of the kth good in the ith category, qki being the quantity demanded and X 
the total expenditures on the five categories, Pt* being a price index which is 
approximated by the Stone geometric index:  

 ln (Pt*) =Σi wit lnPit,  
and ηit is the error term. 
 

                                                           
1 The PIGL-PIGLOG class allows a consistent aggregation of the Engel curve between the various 

consumers and is properly suitable for dealing with aggregated data. 
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The theoretical proprieties of homogeneity in prices and income, and symmetry of 
the cross effects of demand functions, imply the following parametric restrictions 
on (1):  

1.1. Adding-up      Σi αi = 1; Σi γij = 0; Σi β i = 0 
1.2. Homogeneity   Σj γij = 0 
1.3. Symmetry       γij= γji

The equations system of demand used in this paper allows us to consider the 
variable parameters over time following a common time path. This 
parameterisation is useful in representing the demand systems characterised by 
the presence of changes (such as changes in consumers’ preferences or moves 
from planned economies to market economies).  

If ht is used to represent the variable that fits the structural change for all the 
equations contemporaneously and influences all the parameters at the same 
moment, the static version of the model may be represented in the following 
manner:  

wi t=αi+θ ih t+Σ j (γ i j +  δi jh t)ln Pj t+ (β i+δih t)  ln (Xt/Pt* )+ eit      (2)  

where: 

θi, δij, δi are the coefficients of the model that characterise the structural change; 

eit is the stochastic term. 

For the adding up, homogeneity and symmetry properties of the model it is 
necessary to introduce the following added restrictions: 
 

Σιθ i=0; Σιδi j=0; Σ iδi=0;δi j=δj i                               (3)  
 
where (i, j) =1,…,5 is the goods index. 

The choice of the functional form to assign to ht is crucial for the correct 
specification of the model (Moschini and Moro, 1996). Following the approach 
proposed by Ohtani and Katayama (1986) and taken up again by Moschini and 
Meilke (1989), ht was approximated with the following expression: 
 

( ) ( ) )4(
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where τ1 and τ2 represent the final moment of the first regime and the initial 
moment of the second regime, respectively. The formulation chosen includes, as a 
special case, the usual dummy variable ht = 0;1 if τ2= τ1 +1.  
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Finally, we use the set of equations (2) in the first difference to estimate a dynamic 
behaviour typical of many time series1 and to obtain a very parsimonious representation 
of the model (Hendry and Mizon (1988)). Thus the estimated model is 

( )[ ] ( ) ( )[ ]{ } )5(PXlnhlnlnln *
ttt

*
ititti

j
jttijjtijtiit uPXPhPhw +⋅∇⋅+∇⋅+⋅∇⋅+∇⋅+∇⋅=∇ ∑ δβδγθ

with the parameter path ht given by the equation (4). The error terms ui in (5) are 
multi-normally 

)6(for      ;0),(  Delta; sKronecker'  theis   ;  ),(    ;0)( ij jiuuEuuEu E jitsijjsiti ≠=Σ== δδδ

distributed with: 

3. Results 

The model used in both stages was the dynamic first differences model. The 
system’s estimation was based on Zellner’s seemingly unrelated regression 
(SUR)2. For the adding up restriction we can delete one equation in the system 
because Σj wjt=1.  In both stages the model has four equations (the other equation 
is omitted in order to satisfy the adding up restriction)3 and the homogeneity and 
symmetry restrictions are imposed. The parameters for each stage were estimated 
with 620 observations (four equations and 155 monthly samplings).  

The value of the first parameter τ1 is fixed at January 1991 because this is a 
historical date for the liberalisation of price policies. The value of the second 
parameter (τ2=1992 February) is estimated jointly with the other parameters of the 
model. This date can be considered the starting point of a new economic system. 

The estimated coefficients for the four-equation system, conditional on the 
optimal τ1 and τ2, are reported in Tables 1 and 2, along with some single-equation 
statistics. In addition to R2 for the goodness of fit, we have calculated the Durbin 
Watson (DW), Breusch Godfrey (B-G), Box Liung and ARCH misspecification 
tests. The results of these tests indicate that stages one and two are quite well 
specified.  

 
 
 
 
 

                                                           
1 A dynamic formulation of the level model for foods alone is found in Rigatti Luchini, Procidano 

and Mason, Helsinki, ISI Congress, 1999. 
2 The AIDS model was estimated using the iterative seemingly unrelated regressions (SUR) 

procedure available in Eviews 3.0.  
3 The SUR results are not strictly invariant with respect to the equation deleted (Berndt and Savin 

1975). The variance-covariance matrix of residuals obtained from the constrained trace 
minimisation of n-1 equations, may differ according to the equation deleted. 
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Tables 3 and 4 show the results of the Wald test on the parameters under the 

null hypothesis of absence of structural change: the hypothesis is rejected for all 
the sets of parameters. 
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Vice versa, the Chow test (1991/02) shown in Table 5 confirms the 
hypothesis of structural change on the residuals for all four first-stage equations 
and for the first three equations of the second stage.  

The goodness of fit measures of the dependent variable ∇wi for alcoholic 
drinks (I° stage) and bread (II° stage) are also given in figure 4. 

Table 3. (First stage) Wald test for structural change 

Null hypothesis: no structural 
change in model specification 

N° of 
constrains 

2χ  P-value 

All parameters      18 43.2 0.0007 

Intercepts       4 11.3 0.0237 

Price and expenditure parameters      14 32.1 0.0039 

Table 4. (Second stage) Wald test for structural change 

Null hypothesis: no structural 
change in model specification 

N° of 
constrains 

2χ  P-value 

All parameters 18 117.2 0.00000 

Intercepts 4 50.5 0.00000 

Price and expenditure parameters 14 110.3 0.00000 

Table 5. Chow Test 

Null hypothesis: no structural change for residuals 
First stage Second stage 

 F-statistic P-value F-statistic P-value 
Food 2.04 0.1552 Meat and fish 0.44 0.5089 
Alcoholic drinks and 
tobacco products 

0.24 0.6269 Fruit and vegetables 1.39 0.2405 

Clothing, footwear 
and toiletries  

2.83 0.0876 Milk, cheese and eggs 0.35 0.5576 

Housing 3.20 0.0756 Bread and cereals 9.16 0.0029 

 

 

 

Figure 4: Real and estimated values for dependent variable ∇wi 

0.04

0.02

0.00

 
-0.02

0.06



958            R.Luchini, I.Procidano, M.C.Mason: Estimation of Bulgarian Food Demand...  

 

 

 

 

 

 

 

 

 

-0.10

-0.05

0.00

0.05

0.10

0.15

85 86 87 88 89 90 91 92 93 94 95 96 97

Bread and cereals (real val.) Bread and cereals (estimated val.)

 

 

 

 

 

 

 

 

 



STATISTICS IN TRANSITION, December 2000                                                             959 

4. Bias of structural change 

To assess the effect of structural change on consumption pattern we have 
calculated the quantity Bi called "bias" that is : Bi ≡ wi

a- wi
b (Moschini and Meilke, 

1989), where wi
b denotes the ith good share before structural change, and wi

a  is 
the same share after structural change. Structural change will be biased in favour 
of the ith good if it results in a higher demand for this good, which would be 
implied by Bi>0. Conversely, Bi<0 implies that structural change is biased against 
the ith good. For estimating the bias from the model's coefficients  (2), we need to 
evaluate the shares at sample mean of exogenous variables (such that Pj = 1, X = 
X0, where X0 is the total expenditure at the base period), Bi reduces to 

 BBi = θi + δi ln X0                                                                        (7) 

Table 6 reports the estimated biases. Structural change is significantly biased 
against almost all the groups at the first stage (except for food) and at the second 
stage it is in favour of meat and miscellaneous. This can be a direct result of the 
liberalisation of food markets, some items like high-quality meats and chocolate 
products, which were previously only available on the black market, have become 
widely distributed.   

It therefore may be supposed that, at the second stage, the main economic 
variables are not sufficient to justify the consumer behaviours that emerge in the 
transition period. In fact, despite the high price of meat and chocolate and low 
household incomes, the availability of these products has translated into 
purchasing behaviours guided by principally psychological factors. Only later 
(after the structural change) have consumers made choices consistent with 
economic theory (mass low-priced foodstuffs). 

These biases are best understood when compared with the share values. For 
instance, the estimated biases for bread and dairy products imply that a decline of 
approximately 16% and 27% respectively can be accounted for by the estimated 
changing structure at constant price and expenditure.  

Table 6. Bias of structural change 

Bias Relative bias 

Food 0,15903 +24% 
Alcoholic drinks, tobacco products -0,05297 -57% 
Clothing, footwear and toiletries -0,07387 -62% 
Housing -0,00777 -15% 
Other expenditure -0,02442 -34% 
Meat and fish 0,02697 +9% 
Fruit and vegetables -0,07868 -61% 
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Bias Relative bias 

Milk, cheese and eggs -0,04902 -27% 
Bread and cereals -0,03170 -16% 
Miscellaneous 0,13243 +70% 

5. The estimation of elasticity 

In Tables 7-10 we report the values of the expenditure elasticity and cross 
and own price elasticity (uncompensated and compensated), and their standard 
errors, estimated using mean budget shares. For the first stage the total elasticities 
are given using formulae (8). Elasticities that reflect demand response before 
structural change are obtained from (8) by setting the δ parameters to zero and 
substituting wi

b for wi
a. 

1+
δ+β

= a
i

ii
i w

e  (expenditure);                                         (8.1) 

( ) ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
⋅δ+β−

δ+γ
= a

i

a
j

iia
i

ijij
ij w

w
w

e   (uncompensated cross price);          (8.2) 

( ) 1−δ+β−
δ+γ

= iia
i

iiii
ii w

e  (uncompensated own price);          (8.3) 

a
ja

i

ijij
ij w

w
+

δ+γ
=ε  (compensated cross price);                 (8.4) 

1−+
δ+γ

=ε a
ia

i

iiii
ii w

w  (compensated own price)               (8.5) 

In the second stage of a weak separable budgeting process we have to 
calculate the total elasticity for each ith category. In order to do this we have 
corrected each elasticity within the food sector (rth group in the 1st stage) using  
formulae (9), (Edgerton, 1997).  

)r(i)r(i eeE ⋅=   (expenditure);                                          (9.1) 

( ))r)(r(j)r(i)r(ij)r(ij eweeE +⋅⋅+= 1  (uncompensated cross price);(9.2) 

( ))r)(r(i)r(i)r(ii)r(ii eweeE +⋅⋅+= 1  (uncompensated own price);    (9.3) 

)r)(r(j)r(i)r(ij)r(ij we ε⋅⋅+ε=ε  (compensated cross price);               (9.4) 
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)r)(r(i)r(i)r(ii)r(ii we ε⋅⋅+ε=ε  (compensated own price)                  (9.5) 

The results of the model seem consistent with the utility  maximisation 
concept of the of low-income consumers in a situation of growing nominal prices. 
Analysis of the results obtained from the estimations of the price and expenditure 
elasticities is necessarily limited to a description of some tendencies suggested by 
the data, focusing mainly on the period after the structural change. All the 
expenditure elasticity before structural change either at the first or at the second 
stage is close to unity. This can be seen as a consequence of the central-planning 
economic structure and of a food chain’s rigid bureaucratic nature, which an 
income-price model is unable to fully evidence. Indeed, after the structural 
change, in the first stage, the Clothing and Household Appliances and services 
expenditure items seem to indicate that there exist external agents that tend to 
shift total expenditure towards items other than food.  This may depend both on 
the increased use of intra-household consumption  and on the choice of shifting 
increased income quotas towards other necessities such as housing (this category 
also includes fuel), and clothing.   

After the structural change, at the first stage, we have expenditure elasticity 
less than one for food and alcoholic drinks and tobacco products (necessities). In 
particular the Bulgarian food expenditure elasticity gradually converges upon the 
Italian one calculated over the period 1960-1979 (Rossi, 1982).   

On the other hand, the elasticities in the second stage highlight the time path 
of the Bulgarian families' diet. It is seen that at the second stage, fruit and 
miscellaneous are the only two commodities groups with a total expenditure 
elasticity of greater than one (luxuries).  

As regards total uncompensated price elasticity, we can see that all the items 
after the structural change are more price inelastic than before it. Avoiding 
excessive generalisations, for the homogeneity property was imposed by the data, 
it may be noted that in the second stage, before structural change, the largest 
uncompensated own-price effects are for meat (-0,93), fruit (-0,43) and bread  
(-0,28). After structural change, the largest effects are for fruit (-0,99) and 
miscellaneous (-0,90). 

The compensated cross price elasticity reflects several important points. 
First, that at the first stage, after structural change, food has a small or negligible 
compensated cross-price effect with respect to most non-food items, although 
gross complementarity arises through differential expenditure effects. Second, 
there are substantial price effects at the second stage across the food items, both 
before and after structural change. Third, complementarity is more common than 
substitutability at the first and second stage. In the second stage, meat is the only 
good with complementarity. We are therefore able to state – with all necessary 
caution – that this product may be considered the “least necessary”. The notable 
exceptions are between meat and bread and bread and milk before structural 
change. The results are consistent with the observation that during times of great 
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hardship, bread is a substitute for items such as meat and milk (Balcombe and 
Davis, 1996). 

Table 7. Estimated Marshallian Elasticities at the Sample Mean (First stage) 

Before structural change 
 Price Expenditure 
 Food  Alcoholic 

drinks and 
tobacco 

Clothing, 
footwear and 

toiletries 

Housing Other 
expenditure 

 

Food -0,7140 -0,0326 -0,1209 -0,0431 -0,0891 0,9998 
 (0,0344) (0,0124) (0,0194) (0,0121) (0,0432) (0,0006) 

Alcoholic drinks 
and tobacco 

-0,1776 -0,5508 -0,0514 -0,0666 -0,1541 1,0004 

 (0,0673) (0,0841) (0,0544) (0,0523) (0,1315) (0,0008) 
Clothing, footwear 
and toiletries 

-0,5611 -0,0439 -0,4203 0,1314 -0,1066 1,0005 

 (0,0900) (0,0465) (0,0762) (0,0492) (0,1359) (0,0014) 
Housing -0,3573 -0,1016 0,2351 -0,6708 -0,1048 0,9994 

 (0,1006) (0,0798) (0,0880) (0,1026) (0,1864) (0,0014) 
Other expenditure -0,6157 -0,1959 -0,1588 -0,0874 0,0572 1,0005 

 (0,2980) (0,1672) (0,2024) (0,1553) (0,5250) (0,0048) 
After structural change 

 Price Expenditure 
 Food  Alcoholic 

drinks and 
tobacco 

Clothing, 
footwear and 

toiletries 

Housing Other 
expenditure 

 

Food -0,7242 -0,0619 -0,0239 0,0054 -0,0755 0,8801 
 (0,0672) (0,0188) (0,0335) (0,0190) (0,0705) (0,0501) 

Alcoholic drinks 
and tobacco 

-0,4456 -0,0965 -0,0147 -0,0538 -0,0726 0,6832 

 (0,1949) (0,1852) (0,1344) (0,1176) (0,3108) (0,1179) 
Clothing, footwear 
and toiletries 

-0,4131 -0,0520 -0,5436 -0,0700 -0,1472 1,2258 

 (0,2612) (0,0962) (0,1847) (0,1038) (0,3217) (0,1860) 
Housing -0,3145 -0,1862 -0,2562 -0,5835 -0,1357 1,4761 

 (0,4844) (0,2751) (0,3413) (0,3618) (0,7053) (0,3320) 
Other expenditure -2,0320 -0,2246 -0,4033 -0,1080 0,4672 2,3007 

 (1,0977) (0,4361) (0,6341) (0,4212) (1,5673) (0,7975) 

Standard errors are in parentheses (calculated as in Chalfant, 1987). 

To conclude, it would seem possible to hypothesise  a possible growth in 
Bulgarian consumption (Balcombe, Davidova, Morrison, 1999). The strinsecation 
of this potential is therefore related to the trend of the Bulgarian economy which 
is in turn strongly influenced by the uncertain political context in the country. 
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Table 8. Estimated Marshallian Elasticities at the Sample Mean  
(Second stage within total expenditure) 

Before structural change 

 Price Expenditure 

 Meat and 
fish 

Fruit and 
vegetables 

Milk, cheese 
and eggs 

Bread and 
cereals 

Miscellane-
ous 

 

Meat and fish -0,9254 0,0489 -0,1018 0,1543 0,1017 1,0115 
 (0,1875) (0,0507) (0,0680) (0,0916) (0,2220) (0,0430) 

Fruit and 
vegetables 

0,1356 -0,4257 -0,2467 -0,2040 0,0177 1,0125 

 (0,1535) (0,1055) (0,0787) (0,0885) (0,2057) (0,0896) 

Milk, cheese 
and eggs 

-0,1826 -0,16473 -0,1676 0,0332 -0,2103 0,9689 

 (0,1291) (0,0490) (0,0755) (0,0713) (0,1685) (0,0429) 

Bread and 
cereals 

0,3843 -0,1518 0,0535 -0,2821 -0,6191 0,8614 

 (0,2082) (0,0691) (0,0861) (0,1549) (0,2770) (0,0580) 

Miscellaneous 0,1630 0,0027 -0,2246 -0,5384 -0,1984 1,1142 
 (0,4205) (0,1391) (0,1708) (0,2314) (0,6353) (0,1183) 

After structural change 

 

Price Expenditure 

Meat and 
fish 

Fruit and 
vegetables 

Milk, cheese 
and eggs 

Bread and 
cereals 

Miscellane-
ous 

 

Meat and fish -0,2236 0,0298 -0,1602 -0,1125 0,0091 0,5559 
(0,3659) (0,1141) (0,1409) (0,1899) (0,43919 (0,1152) 

Fruit and 
vegetables 

-0,0831 -0,9887 -0,0960 -0,0686 0,2392 1,2117 

(0,2402) (0,1874) (0,1375) (0,1681) (0,3413) (0,1823) 

Milk, cheese and 
eggs 

-0,3206 -0,0412 -0,1722 -0,2085 -0,0109 0,9155 

(0,2097) (0,0948) (0,1380) (0,1306) (0,2867) (0,1040) 

Bread and 
cereals 

-0,1156 0,0378 -0,0945 -0,2626 0,0088 0,5177 

(0,2023) (0,0795) (0,0921) (0,1594) (0,2767) (0,0800) 

Miscellaneous -0,1953 0,1331 -0,0956 -0,1853 -0,9042 1,5158 
(0,6173) (0,2426) (0,2748) (0,3681) (0,9456) (0,2443) 

Standard errors are in parentheses (calculated as in Chalfant, 1987).  
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Table 9. Compensated own and cross price elasticities (First stage)  

Before structural change 

Price 

 Food Alcoholic drinks 
and tobacco 

Clothing, 
footwear and 

toiletries  

Housing Other 
expenditure 

Food -0,1136 0,0779 0,0086 0,0293 -0,0022 
 (0,0344) (0,0124) (0,0194) (0,0121) (0,0432) 

Alcoholic drinks and 
tobacco 

0,4232 -0,4402 0,0782 0,0059 -0,0670 

 (0,0673) (0,0841) (0,0544) (0,0523) (0,1315) 

Clothing, footwear 
and toiletries 

0,0397 0,0668 -0,2907 0,2039 -0,0196 

 (0,0899) (0,0465) (0,0762) (0,0492) (0,1359) 

Housing 0,2429 0,0089 0,3645 -0,5984 -0,0179 
 (0,1006) (0,0798) (0,0880) (0,1026) (0,1864) 

Other expenditures -0,0148 -0,0852 -0,0292 -0,0149 -0,1442 
 (0,2980) (0,1672) (0,2024) (0,1553) (2,1137) 

After structural change 

Price 

 Food Alcoholic drinks 
and tobacco 

Clothing, 
footwear and 

toiletries  

Housing Other 
expenditure 

Food -0,0826 0,0046 0,0713 0,0343 -0,0275 
 (0,0564) (0,0184) (0,0330) (0,0189) (0,0705) 

Alcoholic drinks and 
tobacco 

0,0543 -0,04419 0,0601 -0,0314 -0,0363 

 (0,1749) (0,1850) (0,0008) (0,0007) (0,0018) 

Clothing, footwear 
and toiletries 

0,4774 0,0434 -0,4126 -0,0297 -0,0787 

 (0,2234) (0,0006) (0,1836) (0,1036) (0,3215) 

Housing 0,7562 -0,0699 -0,0993 -0,5350 -0,0523 
 (0,4197) (0,0016) (0,3394) (0,3616) (0,7051) 

Other expenditures -0,3678 -0,0394 -0,1608 -0,0323 -0,5995 
 (0,9316) (0,0025) (0,6282) (0,4203) (3,5931) 

Standard errors are in parentheses (calculated as in Chalfant, 1987) 
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Table 10. Compensated own and cross price elasticities within total expenditure  
(Second stage)  

Before structural change 

Price 

 Meat and 
fish 

Fruit and 
vegetables 

Milk, cheese 
and eggs 

Bread and 
cereals 

Miscellaneous 

Meat and fish -0,7139 0,1252 0,0097 0,2483 0,2157 
 (0,18499 (0,0495) (0,0660) (0,09059 (0,22139 

Fruit and vegetables 0,3474 -0,3494 -0,1351 -0,1099 0,1319 
 (0,1373) (0,1026) (0,0698) (0,0830) (0,2023) 

Milk, cheese and eggs 0,0201 -0,0917 -0,0608 0,1233 -0,1010 
 (0,1252) (0,0477) (0,0737) (0,0699) (0,1676) 

Bread and cereals 0,5645 -0,0869 0,1485 -0,2020 -0,5219 
 (0,2035) (0,0672) (0,0829) (0,1537) (0,2762) 

Miscellaneous 0,3960 0,0867 -0,1018 -0,4348 -0,0728 
 (0,4105) (0,1352) (0,1639) (0,2278) (1,4779) 

After structural change 

Price 

 Meat and 
fish 

Fruit and 
vegetables 

Milk, cheese 
and eggs 

Bread and 
cereals 

Miscellaneous 

Meat and fish -0,1170 0,0837 -0,0898 -0,0157 0,0866 
 (0,3591) (0,1085) (0,1329) (0,1788) (0,4361) 

Fruit and vegetables 0,1493 -0,8711 0,0573 0,1426 0,4083 
 (0,2153) (0,1795) (0,0140) (0,0193) (0,0164) 

Milk, cheese and eggs -0,1451 0,0476 -0,0564 -0,0489 0,1168 
 (0,2019) (0,0081) (0,1329) (0,1200) (0,2837) 

Bread and cereals -0,0163 0,0880 -0,0290 -0,1723 0,0811 
 (0,1968) (0,0047) (0,0867) (0,1535) (0,2746) 

Miscellaneous 0,0954 0,2801 0,0962 0,0789 -0,6928 
 (0,6001) (0,0140) (0,2577) (0,3438) (1,6169) 

Standard errors are in parentheses (calculated as in Chalfant, 1987). 

6. Conclusions 

In this paper, simple relationships between expenditure and price elasticity in 
different multistage budgeting have been established. The methods have been 
applied to a two-stage budget model using a dynamic representation version of 
the AIDS model. Estimated distortion effects of structural change qualify the 
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transition process. The time-varying component of the model is against all the 
categories at the first stage (except food) and in favour of meat and miscellaneous 
at the second stage. The point estimates of the structural change parameter 
indicate that February 1992 can be seen as the starting point for a market system. 
The results of this study show that the liberalisation (February, 1991) and the 
restructuring of food markets will inevitably impinge upon consumers through 
increases in both food and non-food prices, shifts in relative prices and in the 
availability of particular food products. However, a distinction must be drawn 
between short-term responses to the shocks imposed by the economic 
transformation programme and the longer-term evolution of consumption 
behaviour. In the short term (from February 1991 to January 1992), consumers 
inevitably reacted to a collapse in their effective demand and sudden and dramatic 
shifts in the relative prices and availability of individual food items. We have 
estimated the bias of the liberalisation of the food supply chain upon food 
consumption in terms of its effects on estimated elasticity. The effect on 
consumption patterns was less than might have reasonably been expected due to 
the importance of intra-household consumption in Bulgaria. In the long term, food 
consumers will have time to adjust to their new economic circumstances and a 
market-based  supply system will evolve. Consequently, it seems that food 
consumption patterns in Bulgaria are likely to gradually converge upon those 
observed in the EU countries approximately twenty years ago. What in fact 
emerges is that food consumption in Bulgaria is still influenced by quantitative 
rather than qualitative elements, in other words expandable under a nutritionalist 
profile. 
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Table 1. Maximum Likelihood Parameter Estimates for AIDS Model (first  

 
Equation 

 
Intercept 

 
Food 

Alcoholic drinks 
and tobacco 
products 

Clothing, 
footwear and 
toiletries 

 
Housing 

 
Expenditure 

 
R2

 
D.W
. 

Food  
 

0,64323 
(0,22129) 

0,17166 
(0,02068) 
-0.03444 
(0.03547) 

-0,01961 
(0.00745) 
-0.03215 
(0.01113) 

-0,07263 
(0.01165) 
0.04587 

(0.02102) 

-0,02591 
(0.00729) 
0.02697 

(0.01170) 

-0,00010 
(0.00035) 
-0.08720 
(0.03644) 

0.46 2.18 

Alcoholic drinks 
and tobacco 
products 

 
 

0.08192 
(0.05505) 

-0.01961 
(0.00745) 
-0.03215 
(0.01113) 

0.04967 
(0.00930) 
0.01762 

(0.01068) 

-0.00567 
(0.00602) 
0.00194 

(0.00829) 

-0.00736 
(0.00578) 
0.00245 

(0.06889) 

0.000045 
(0.000085) 
-0.02429 
(0.00902) 

0.61 2.29 

Clothing, 
footwear and 
toiletries 

 
 

-0.20843 
(0.12123) 

-0.07263 
(0.01165) 
0.04587 

(0.02102) 

-0.00567 
(0.00602) 
0.00194 

(0.00829) 

0.07508 
(0.00987) 
-0.02335 
(0.01712) 

0.01703 
(0.00638) 
-0.02376 
(0.00914) 

0.00001 
(0.00019) 
0.02423 

(0.02001) 

0.39 2.31 

Housing  
 

-0.09479 
(0.06631) 

-0.02591 
(0.00729) 
0.02697 

(0.01170) 

-0.00736 
(0.00578) 
0.00245 

(0.00689) 

0.01703 
(0.00638) 
-0.02376 
(0.00914) 

0.02385 
(0.00743) 
-0.00966 
(0.00926) 

-0.00004 
(0.00010) 
0.01567 

(0.01090) 

0.24 2.55 

 
 



Table 2. Maximum Likelihood Parameter Estimates for AIDS  Model (second stage) 

Equation Intercept Meat and 
fish 

Fruit and 
vegetables 

Milk, cheese 
and eggs 

Bread and 
cereals 

Expenditure R2 D.W.

Meat and fish  
 

0.54845 
(0.166600) 

-0.00771 
(0.06425) 
0.17440 

(0.06920) 

0.00491 
(0.01716) 
-0.01607 
(0.02276) 

-0.05321 
(0.02289) 
-0.01369 
(0.02639) 

0.03876 
(0.03147) 
-0.10248 
(0.03489) 

0.00405 
(0.01495) 
-0.10094 
(0.02947) 

0.30 2.29 

Fruit and 
vegetables 

 
 

-0.32945 
(0.12835) 

0.00491 
(0.01716) 
-0.01607 
(0.02276) 

0.06771 
(0.01286) 
-0.06625 
(0.02007) 

-0.03734 
(0.00872) 
0.02449 

(0.01295) 

-0.03098 
(0.01040) 
0.02177 

(0.01480) 

0.00159 
(0.01125) 
0.04854 

(0.02283) 

0.33 2.48 

Milk, cheese and 
eggs 

 
 

-0.11452 
(0.08955) 

-0.05321 
(0.02289) 
-0.01369 
(0.02639) 

-0.03734 
(0.00872) 
0.02449 

(0.01295) 

0.14243 
(0.01348) 
-0.00621 
(0.01862) 

-0.00266 
(0.01281) 
-0.04375 
(0.01624) 

-0.00569 
(0.00787) 
0.01268 

(0.01588) 

0.67 2.13 

Bread and cereals  
 

0.36607 
(0.10201) 

0.03876 
(0.03147) 
-0.10248 
(0.03489) 

-0.03098 
(0.01040) 
0.02177 

(0.01480) 

-0.00266 
(0.01281) 
-0.04375 
(0.01624) 

0.10194 
(0.02379) 
0.04154 

(0.02788) 

-0.02144 
(0.00899) 
-0.07699 
(0.01806) 

0.58 2.17 

For each equation, the first row refers to fixed components of the parameters, and the second row is the time-varying component of 
the parameters. 
Standard errors are in parentheses (calculated as in Chalfant, 1987).  
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POLISH INNOVATION SURVEYS THE PRESENT 
SITUATION AND THE ANALYSIS OF RESULTS 

Grażyna Niedbalska1

ABSTRACT 

This paper analyses the results from the comprehensive surveys on 
innovation in industry carried out by the Central Statistical Office of Poland 
(GUS) in 1993 and in 1997.  

As distinct from the yearly concise surveys on innovation carried out by 
GUS the periodic and comprehensive surveys cover a broad range of questions 
concerning different important aspects of innovation activities such as 
objectives of innovation, sources of information for innovation and obstacles 
to innovation. 

The 1997 survey based on the questionnaire used in the first phase of the 
Community Innovation Survey (CIS – the project which is the main source of 
information on the innovation activities in European enterprises) opened for 
the first time the opportunity to benchmark Polish industrial enterprises 
innovation effort against the West-European countries activities. Results 
coming from the surveys described in this paper indicate that technological 
innovation activity – as understood by the Oslo Manual methodology 
(implementation of products or processes which are new or improved for the 
given firm) – was quite a diffused phenomenon in Polish industry during the 
1990s (37,6% of innovating enterprises in the period 1994-1996). Patterns 
emerging from these surveys are in many respects similar to those 
characteristic of Western countries, although many country-specific features 
were also revealed, such as a very low share of innovating enterprises within 
the SMEs or high importance of non-R&D components in the innovation 
processes. 

1. Introduction 

In Poland, the R&D and innovation surveys have a very long and rather rich 
tradition going back to the early 1960s. Some elements of innovation surveys 
such as questions concerning expenditure on new technological processes were 

                                                           
1 Central Statistical Office, Al. Niepodległości 208, 00-925 Warsaw, Poland. 
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included in special surveys and studies made since early 1960s by the Ministry of 
Industry. 

This tradition is now blossoming, against the background of a tremendous 
rise in interest in innovation problems. Many theoretical papers and studies have 
been written on the subject  (Chwalek, 1992; Czupial, 1994; Dobiegala-Korona, 
1995; Jasinski, 1992,1997; Janasz, Leszkiewicz, 1995; Korona, 1994; 
Kwiatkowski, 19990; Maleszczyk, 1996), and the high level of interest has found 
a focus in the process of establishing a National System of Innovation in Poland, a 
process which involves many official agencies and advisory bodies, in addition to 
individual scientists and other specialists.  

In Polish society there is also a steadily increasing awareness, especially in 
professional circles, of the role of innovation in modern economic development. 
The chances are that this interest in innovation problems, this recognition of their 
role and importance will become even more intense in the future. 

The main source of data on innovation in Poland is the Central Statistical 
Office, GUS, which is currently in the process of developing and implementing a 
new conceptual framework for innovation surveys system, based on 
internationally agreed methodological standards. In recent years, GUS has made 
considerable efforts to extend R&D/S&T statistics and to improve its quality and 
international comparability. 

As yet, the GUS statistical system of innovation surveys consists of two 
parts: 

1) a regular, concise, yearly, census survey on innovation, covering all 
enterprises with 50 employees or more in Mining and Manufacturing sectors and 
with 20 employees or more in Utilities sector. This survey covers selected basic 
variables of innovation activities such as expenditure on innovation, domestic and 
export sales of innovative products, acquisition and transfer of technologies. In 
addition, it also covers related questions, varying over time and reflecting users 
needs, such as questions on the implementation of quality assurance standards 
ISO 9000, the implementation of advanced management techniques such as total 
quality management (TQM), the expenditure on environmentally „clean” 
technologies and use of information technologies (ICT) and advanced 
manufacturing technologies (AMT). 

Since this survey covers also question on expenditure on R&D activities, it 
is used as well as l’enquete de balayage enabling to distinguish the population of 
R&D performing from non-R&D performing enterprises and thus represents a 
very useful tool in the process of updating the register of business enterprises 
performing R&D. 

2) an ad hoc comprehensive, periodic survey on innovation carried out at a 
few-year intervals. It covers a broader range of questions concerning different 
important aspects of innovation activities. As yet, the scope of this survey as well 
as the survey method varies over time but the intention is to bring it as much as 

 



STATISTICS IN TRANSITION, December 2000                                                             971 

possible into line with European surveys carried out within the framework of the 
CIS project (Community Innovation Survey – a joint action of Eurostat and DG 
XIII/SPRINT/EIMS, developed between 1991 and 1993 in co-operation with 
independent experts and the OECD, which aim is to collect new and extensive 
data on innovation activity and outputs in manufacturing and service sectors in 
the EU and EFTA countries; it is based on a common statistical survey 
questionnaire named ‘OECD/EU harmonised questionnaire’). This would enable 
us to obtain fully internationally comparable results and allow us to evaluate 
Polish enterprises' innovation effort against the background of the situation in 
international arena. 

Regular, yearly surveys on enterprises innovation activities were launched 
by GUS at the beginning of 1980s. An underlying methodology developed by 
domestic experts was – in many respects – different from that used in Western 
countries and then codified in the first edition of the Oslo Manual, but the very 
definition of  technological innovation used in Polish surveys was – in principle – 
conformed to the Oslo Manual definition.  

The main difference, in comparison to the Oslo Manual recommendations, 
concerned the method of measuring the impact of innovations on the firm`s 
performance. As a measure of this impact, Oslo Manual uses the proportion of 
sales and exports due to technologically innovative products introduced into the 
market within the last three years. In Polish methodology this indicator referred 
only to innovations introduced over the last year, and the sales and exports of new 
and improved products were expressed in terms of yearly value. 

In this paper we present results of surveys on innovation that were carried 
out in 1993 (section 2) and 1997 (section 3). The major conclusions are also 
presented at the and of this paper.  

2. 1993 innovation survey 

In 1993, as a complement to the regular, yearly survey – a first special, 
broader, ad hoc survey on technological innovation in industry was carried out. 
Although it was based to some extent on the Oslo Manual recommendations, it 
primarily aimed to meet users requirements at that time. 

It was a random sample survey covering about 3 thousand enterprises, with 
at least 6 employees, in Mining, Manufacturing and Utilities sectors, and asking 
questions on: 
1) the number of innovations introduced in 1992, characterising the degree of 

"innovativeness" of the surveyed enterprises, 
2) type of innovations implemented in the reference period. 

Typology of innovations used – until very recently – in Polish innovation 
surveys was as follows:  

• product innovation – new and improved products,  
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• process innovation – adoption of new production methods,  
• acquisition and introduction of new types of machinery or equipment – 

distinguished as a separate kind of innovation named mechanisation or 
automation of manufacturing processes,  

• substantial organisational innovation related to technological innovation – 
purely organisational and managerial innovations were not included. 

3) selected attributes of the innovations implemented in 1992, characterising 
their source or economic impact, viz. : 
•  innovations based on imported  technologies, 
•  innovations resulting in energy and materials consumption cutting and 
•  innovations directed at protection of the environment, 

4) the time for development of new products and their introduction, i.e. time 
elapsed between the start of activity and commercialisation of innovation 
(length of innovation projects), 

5) obstacles hampering introducing innovations, 
6) plans for the nearest 2 years concerning enterprise’s innovation activities. 

The GUS 1993 innovation survey matched – to some extent – the aspects of 
two existing different methods of collecting data on innovations – the SUBJECT 
and OBJECT approaches as it was an enterprise-based innovation survey (subject 
approach) using innovation counts, what can be considered as an element of the 
object approach (Oslo Manual, 1997). 

The subject approach, recommended by the Oslo Manual, consists in 
analysing the innovative behaviour and activities of the enterprise as a whole by 
collecting information on a large variety of aspects related to innovation such as 
determinants and sources of technological information for innovation, obstacles to 
innovation, expenditure on innovation and impact of innovation activity on the 
enterprise’s performance; both innovating and non-innovating firms are 
considered in this approach. 

The object approach focuses on individual innovations by collecting 
information on their number and characteristics. A classic example of the object 
approach is a database of technological innovations introduced in Great Britain in 
the post-war period, created by the Science Policy Research Unit (SPRU) 
[University of Sussex at Brighton]. Another example is the literature-based 
innovation output method (LBIO) developed by Dutch expert – A. Kleinknecht. 

The GUS 1997 innovation survey and the surveys carried out within the 
framework of the first round of the Community Innovation Survey project are the 
examples of the subject approach. 

The results obtained from the GUS 1993 innovation survey constituted a 
very interesting starting point for thorough analysis of enterprises' innovation 
activities in the first phase of economy’s transformation and for discussion on 
further development of the innovation monitoring system in Poland. 

 



STATISTICS IN TRANSITION, December 2000                                                             973 

The structure of the surveyed sample by enterprise size was as follows:  
• 26% – large (with 501-2000 employees) and very large (with more than 

2000 employees) firms,  
• 45% – medium-sized firms (with 51-500 employees), and 
• 29% – small firms (with 6-50 employees). 
About 62 % of the surveyed enterprises introduced some kind of innovation 

in 1992. This result seems to be rather satisfactory and promising, especially if 
one takes into consideration very unfavourable circumstances in which Polish 
enterprises had to operate in the early 1990s. 

Some of the elements of that adverse environment represented a heritage of 
the previous command economic system, which generally speaking was not 
propitious to the innovation activity. But other, even more important ones, were 
the outcome of transformation processes. As matters stood, it was not easy for 
managers in industry to make decisions on technological activities involving very 
often high risks and uncertain results. It seems, however, that incited by the 
general optimism prevailing in the Polish society at the beginning of transition 
period, they decided to undertake innovation in the hope that possible success 
would strenghten significantly their position in the market. Maybe, it was one of 
the reasons for relatively prompt surmounting crisis in Polish economy at the 
outset of transition period. 

The most innovative turned out – according to the general, Schumpeterian 
rule – very large and large enterprises: about 92% of the former and 78% of the 
latter group introduced some kind of innovation in 1992, while the corresponding 
share for small firms was only about 48% (sfee table 1).  

The very large and large enterprises proved also to be the most innovation-
intensive ones – about 53% of the former and 31% of the latter firms introduced 4 
or more innovations  in the year under review (see table 1). 

The share of innovative enterprises in the public sector was about 69% while 
in the private one – 55%. The possible reasons for such difference in innovation 
performance to the private sector disadvantage will be discussed in the next 
section. 

As regards industrial structure, the highest proportion of innovative 
enterprises – about 80% – was  in chemical industry (see table 2). Chemical 
industry was one of the most rapidly developing and prosperous branches in 
Polish manufacturing industry in the first half of 1990s. It is also an absolute 
leader as regards commitment to ‘in-house’ R&D, which seems to be an important 
determinant of propensity to innovate in Polish industry (see section 3). 

 

Table. 1. Summary results of the GUS 1993 innovation survey 
 Enterprises Enterprises 
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Specification 

strong  
innovators1 

moderate 
innovators2

weak 
innovators3

non-
innovators 

 

which intended to 
introduce 

innovations  
in 2 forthcoming 

years  
 % of the total number of enterprises 
T o t a l 
                Public sector 
                Private sector      

16,2 
22,7 
 9,9 

19,4 
20,2 
18,6 

26,3 
26,2 
26,5 

38,1 
30,9 
45,0 

69,3 
77,4 
61,6 

Small enterprises4 5,7 15,8 26,7 51,8 53,1 
Medium-sized 
enterprises6

11,0 19,1 29,1 40,8 69,7 

Large enterprises6 31,3 23,5 23,1 22,1 84,8 
Very large enterprises7 52,9 24,5 14,8 7,8 91,6 

Source: GUS 1993 innovation survey.  
Notes:  1 - 4 or more innovations introduced during the year 1992 
 2 - 3 innovations introduced during the year 1992  
 3 - 2 or 1 innovation introduced during the year 1992 
  4. Small enterprise - with 6-50 employees, 
 5. Medium-sized enterprise - with 51-500 employees, 
 6. Large enterprise - with 501-2000 employees, 

 7. Very large enterprise - with more than 2000 employees 

Table 2. Innovation activity of Polish industrial enterprises by branch of industry 
according to the GUS 1993 innovation survey 

 Enterprises Enterprises 
Branches of industry 

according to the 
National Classification of 

Economy 
(KGN) 

strong 
innovators1

moderate 
innovators2

weak 
innovators3

non-
innovators 

which intended 
to introduce 

innovations in 
2 forthcoming 

years 
 % of the total number of enterprises 

T  o  t  a  l  16,2 19,4 26,3 38,1 69,3 
Fuel and power industry  26,4 12,5 18,1 43,0 62,5 
Metallurgical industry 26,2 21,3 23,0 29,5 73,8 
Electro-engineering industry 26,8 24,9 22,2 26,1 82,2 
Chemical industry 27,3 26,2 26,6 19,9 82,7 
Mineral industry 6,9 17,2 28,1 47,8 61,7 
Wood and paper industry 12,2 17,0 28,8 42,0 65,6 
Light industry 7,8 16,5 25,2 50,5 71,6 
Food industry 15,0 16,9 29,9 38,2 69,4 

Source: see table 1. 
Notes:  1 - 4 or more innovations introduced during the year 1992 
           2 - 3 innovations introduced during the year 1992 
           3 - 2 or innovation introduced during the year 1992 

The dominant type of innovation was the product innovation. The share of 
significant and incremental product innovations in the total number of introduced 
innovations amounted to about 55%, while process innovations constituted about 
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20%. The rest – 25% – fell under two other categories of innovations 
distinguished in the survey. 

The overwhelming majority of introduced innovations was based on 
domestic technological developments. The share of innovations based on the 
importation of technologies was only some 10% of the total number of introduced 
innovations. The enterprises involved in innovation activity based on acquisition 
of foreign technologies were mostly in the following industries: precision 
instruments, printing and non-ferrous metals (according to the previously used 
domestic classification of national economy). In the private sector, the share of 
innovations based on foreign technologies was significantly higher than in the 
public sector. 

A very important objective of the Polish enterprises’ innovation activities in 
1992 was reducing materials and energy consumption. Innovations which had 
been developed and introduced to reduce materials and energy consumption 
constituted slightly above one fourth of the total number of innovations 
introduced in 1992. Such a relatively high share of innovations aimed at saving 
materials and energy was a very symptomatic and advantageous diagnostic 
especially in view of the fact that under the previous spendthrift economic system 
problems of materials and energy control were rather ignored. In the past, this was 
one of the reasons of economy's permanent crisis and inefficiency. In private 
sector the share of innovations linked to material and energy saving was 
significantly higher than in public sector. 

The material and energy consumption reduction is a very important element 
of the so-called Cleaner Production (CP) economic program and social movement 
officially initiated in 1992 during Earth Summit in Rio de Janeiro but in Poland 
implemented from the beginning of 1990s. 

Under the previous system, despite official statements an appropriate 
importance was not given to the protection of environment. In the new 
circumstances, the problems of environmental hazard were revealed with all their 
severity, which compelled state and business to take every possible measure to 
reduce environmental damage. That is why, in GUS 1993 innovation survey a 
question on innovation directed to the protection of environment was included. 

As expected, the surveyed enterprises responded to the challenge of 
increasing destruction of environment. Of all implemented innovations, about one 
tenth were aimed at the protection of environment. The highest share of 
innovations developed with a view to protecting environment – 21,2 % – were in 
the fuel and power industry (according to the previously used domestic 
classification of national economy). 

In the GUS 1997 innovation survey, reduction of environmental damage was 
rated as crucial objective of innovation activity by about 45% of responding 
enterprises that introduced innovations in the period 1994-1996 (see table 5). 

At the beginning of the 1990s, the obstacles regarded by enterprises as the 
most important factors hampering their innovation activities were as follows: 
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• lack of own financial resources, 
• too high bank interest rate, and 
• too large uncertainty regarding market opportunities. 
The high importance of the second obstacle reflects a specific situation of Polish 

enterprises in the first phase of economy’s transformation when as a consequence of 
the shock therapy many of them were trapped in so-called credit pitfall.  

The bulk of surveyed enterprises – almost 70% – planned to introduce 
innovations in 1993-1994 period (see table 1). The 38% of firms that did not 
introduce innovations in 1992 declared willingness to introduce them in the next 2 
years. The highest share of firms preparing for introducing innovations in 
forthcoming 2 years – almost 92% – was in the group of very large enterprises. The 
enterprises in public sector, both innovators and non-innovators, declared more often 
willingness to introduce innovations in forthcoming future than firms in the private 
sector. 

Generally speaking, the weight of introducing innovations was more 
appreciated by enterprises already engaged in this activity. As distinct from the 
innovative firms plans for the future, the non-innovators’ intentions to develop or 
introduce any innovations in the years to come was relatively weakly influenced 
by enterprise size. 

As previously mentioned, in the GUS innovation surveys carried out before 
1997, the impact of innovations on the enterprise’s performance was measured 
according to domestic methodology slightly different from the approach 
recommended by the Oslo guidelines. None the less, estimations made to obtain 
internationally comparable figures indicate that in the early 1990s the share of 
sales flowing from technologically innovative products put on the market within 
the last three years did not surpass 10 %. This seems to confirm Radosevic’s 
(1997) suggestion that the high share of innovative firms in CEECs at the outset 
of transition period was to some extent an indication of the range of search efforts 
and flow or investment activities rather than the outcome of economic processes 
(Radosevic, 1997). 

3. 1997 innovation survey 

The second, comprehensive survey on the Polish enterprises’ innovation 
activity, was based to the greatest possible extent on the Community Innovation 
Survey (CIS-1) project, but asking also other related questions for which Polish 
data users are especially interested in. This survey was carried out at the 
beginning of 1997. 

The main objective of this survey was to improve understanding of 
innovation activity and performance within Polish industry – a subject on which a 
lot of misunderstandings arose in recent years – and to identify a number of issues 
of special policy relevance. The survey provides – for the first time – an 
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opportunity for benchmarking Polish enterprises’ innovation activities against the 
OECD and EU Member countries effort. 

The 1997 innovation survey covered all enterprises with 50 employees or 
more for Mining & Manufacturing or with 20 employees or more for Utilities, 
plus a random sample of enterprises with 6 to 50 employees for the 
Manufacturing sector. The total survey size was about 9000 including both R&D 
performing and non-R&D performing firms. 

The data collected by this survey cover the following topics: 
• general information about the innovation activities of the enterprise, 
• expenditure on innovation activities, 
• sales flowing from new and improved products, 
• sources of information for innovation, 
• economic objectives of innovation, 
• factors assisting or hampering innovation, 
• acquisition and transfer of technology, 
• R&D performance and collaboration, 
• methods of appropriability of innovations, 
• use of advanced  technologies (means of automation and electronic media). 

General information on enterprises (number of employees, sales, exports, 
etc.) in GUS innovation surveys is derived from other sources, primarily from the 
statistical business register of the country. 

According to the Oslo Manual recommendations, the survey covered all the 
levels of novelty id est products and processes which were new to the world or 
new to the country or enterprise's operating market as well as products and 
processes which were new only to the surveyed firm. 

In the 1997 survey, 37,6% of responding enterprises reported introducing 
some kind of innovation in the period 1994-1996 (see table 3). For comparison, 
the proportions of innovating firms in manufacturing sector in certain countries, 
revealed by recent innovation surveys, were as follows:  
• France – 39% (SESSI innovation survey for the period 1990-1992) (SESSI,  

1995), 
• Italy – 33,3% (ISTAT/CNR-ISRDS innovation survey for the period 1990-

1992) (Del Santo, 1996), 
• Ireland – 64% (Forfas Survey of product and process innovation in Irish 

Industry 1993-1995) (Forfas, 1997), 
• Russia – 6% (Centre for Science Research and Statistics’ Survey of innovative 

activity in Russian Industry in the period 1995-1996) (Gokhberg, Kuznetsova, 
1997), 

• Korea – 49,2% (The first Korean National Innovation Survey carried out by 
STEPI for the period 1996-1997) (STEPI, 1998). 
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Graph 1 compares shares of EU and Polish innovative enterprises across 
several manufacturing industries.  

Table 3. Summary results of the GUS 1997 innovation survey  
 Enterprises 

 which  
Enterprises which introduced Enterprises 

 which  
Specification introduced some 

kind of innovation 
in the period 

1994-1996 

new or 
improved 
products 

new 
technological 

processes 

substantial 
organisational 

innovations 
related to 

technological 
innovations 

intend to 
introduce 

innovations  
in the period 

1997-1999 

  % of the total number of enterprises 
T o t a l 
                Public sector 
                Private sector 

37,6 
52,0 
30,3 

30 
39 
25 

25 
33 
21 

24 
33 
20 

40 
55 
32 

Small enterprises 
                Public sector 
                Private sector  

16,0 
16,3 
15,9 

12 
  7 
13 

10 
 7 
10 

9 
9 
9 

20 
21 
19 

Medium-sized 
enterprises 
                Public sector 
                Private sector  

33,0 
43,8 
28,8 

26 
33 
24 

21 
24 
19 

20 
24 
18 

35 
47 
30 

Large enterprises 
                Public sector 
                Private sector  

72,5 
73,7 
69,7 

58 
57 
60 

54 
54 
55 

54 
53 
54 

73 
74 
71 

Very large enterprises 
                Public sector 
                Private sector   

87,5 
86,8 
90,0 

71 
67 
87 

80 
78 
90 

78 
77 
81 

88 
88 
90 

A comparison of the results of  the 1993 and 1997 surveys conveys a rather 
contradictory message. If one looks at the figures concerning the share of 
innovating firms in the surveyed populations, it appears that the high innovation 
dynamism occurring in the first phase of economy’s transformation has been 
rather considerably abated in the recent years. On the other hand, analysis of the 
data on innovation impact would seem to negate this statement (see further 
paragraphs). This contradiction may be interpreted in such a way that the 1997 
survey reflects innovative activities of greater economic relevance than the 1993 
one (see Radosevic, op. cit). 

There are still significant variations in innovation performance according to 
size class.  
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Source: GUS; DGXIII/Eurostat - Community Innovation Survey  (Second European Report on S&T
            Indicators 1997, Report , European Commission, December 1997)

Graph 1. Percentage of innovative enterprises in Manufacturing sector
 in Poland and EU by  industry
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The characteristic feature of innovation activity in Polish industry is the low 
level of innovativeness within SMEs (lower than in southern Europe where the 
level of innovative SMEs is relatively low – vide: CIS-1 results: European 
Commission: Report and Appendix, 1997). The share of innovating firms in the 
group of large enterprises in Poland is similar to that in West-European countries. 
The global rate of innovation in Polish industry (id est the share of innovating 
firms in the whole surveyed population) is drawn down by the very low share of 
innovating firms within SMEs. (This is a general rule that the countries with the 
highest global rate of innovation are those in which the gap between the 
percentages of innovative large companies and innovative SMEs is the lowest).  

As a whole the public sector proved to be more innovative than the private 
one (52,0% of innovative enterprises versus 30,3% in the latter one). The highest 
share of innovative enterprises amounting to 90% was in the subgroup of very 
large, private firms (see table 3) but in all other size classes public enterprises 
were more likely to engage in technological innovation than private firms. The 
most important difference in the shares of innovating enterprises between public 
and private sector was in the class of medium-sized firms.  

The group of R&D performing firm proved to be almost entirely innovating 
as the share of innovating enterprises in this group was 95,2 %. In the sub-
population of non-R&D performing enterprises the share of firms with successful 
technological product and process innovation activities during the period 
concerned was only about 28%. 

 



980                                                                    G.Niedbalska: Polish Innovation Surveys...  

This suggests that in the Polish situation, it is the combination of firm size 
and involvement in R&D which discriminates most between more and less 
innovative groups of enterprises. 

Public enterprises in Poland are significantly more often than private ones 
engaged in R&D activities either on a continuous or occasional basis. They have 
more co-operation arrangements with so-called branch (sectoral) R&D units, 
higher education institutions and Polish Academy of Sciences units and more 
often claim intentions to perform R&D in forthcoming future (see table 7). This 
may be qualified as positive legacy of the past – private firms are probably still 
too young to be committed on a larger scale to R&D activities and collaboration. 

Inducing new private firms to invest in R&D activity is one of the most 
important targets for research and innovation policy in Poland. 

It is also important to note that in the period concerned foreign-owned 
enterprises were generally less innovative than indigenous firms. In the group of 
enterprises with more than 50% of foreign equity only 28% of firms were 
innovative which is below the average. Moreover, only 28% of them planned 
introducing innovations in the forthcoming future. These findings would seem to 
corroborate the widespread view in Polish society that foreign companies are still 
not very willing to engage more deeply in technological activities in transition 
economies as they focus on less risky undertakings, giving quick and certain 
returns. In this context, Polish government ponders now on including a special, 
compulsory R&D package parallel to already existing so-called social package 
into agreements with foreign companies putting them under obligation to 
maintain R&D activities and collaboration in acquired Polish firms. 

Among enterprises that have introduced innovations between 1994 and 
1996, the product innovation is the most common. New or significantly improved 
products were introduced by 30% of surveyed enterprises while each of two other 
types of innovations (new technological processes and organisational changes 
linked to technological innovations) – by one fourth of them. 

As in 1993 survey, there are significant differences in the proportion of 
innovative enterprises across industries (see table 4). The most innovative were 
the following branches – according to NACE Rev.1 (parentheses enclose 
percentages of innovative firms): 
• Manufacture of coke, refined petroleum products and nuclear fuel (78,6%), 
• Manufacture of chemicals and chemical products (73,3%), 
• Manufacture of electrical machinery and apparatus n.e.c. (63,8%), 
• Manufacture of medical, precision and optical instruments, watches and 

clocks (59,5%), 
• Manufacture of basic metals (58,1%), 
• Manufacture of tobacco products ( (57,2%). 
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Surprisingly, the top positions in the ranking of industries according to the 

proportion of innovative firms are occupied by both branches considered as 
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advanced and those counted as traditional low-tech. But it is necessary to note, 
that in Polish circumstances all these branches are characterised by strong 
commitment to ‘in-house’ R&D. For instance, the branch petroleum products 
occupying the first place on the above list is also along with the chemicals 
industry the leader as regards the share of enterprises performing R&D on a 
continuous basis. {In such a traditional branch as tobacco products the percentage 
of enterprises performing R&D on a continuous (regular) basis is higher than in 
the high-tech in nature branch of computers and office machines}.  

As disquieting was found relatively low level of expected future innovation 
activity. The 1997 survey results do not foretell any change for the better in the 
forthcoming future compared with the current state of affairs as only 40% of 
enterprises surveyed that year reported plans to introduce innovations in the 
period 1997-1999 (see table 3). This time this variable appears to be more 
strongly than previously influenced by enterprise size. Above 20% of small firms 
reported  intentions to introduce innovations compared to 80% of the largest ones. 
It seems, that as time goes on the small enterprises become more realistic 
regarding their potential capabilities to undertake innovations. 

Measures taken recently by the State authorities and non-governmental 
organisations, such as for example the Foundation for Polish Science, who 
launched – within the framework of the so-called PHARE SCI-TECH 1 
Programme (Reform Programme for the Science & Technology Sector) - special 
project devoted to promoting innovation in the SMEs aim to change this not fully 
satisfactory conjuncture. To this end, an extensive network of special regional 
agencies and innovation relay centres is being built to foster SMEs innovation 
activities via supporting transfer of new technological developments from R&D 
sphere. 

In 1996, the domestic and export sales due to technologically innovative 
products commercialised during the last three years accounted for about 20% of 
total sales in Polish industry (see graph 2, part 1). For comparison, this result is 
very similar to the average impact of innovation on sales in French manufacturing 
industries in the early 1990s as revealed by the innovation survey carried out by 
the SESSI in 1993 (SESSI, 1995) However, there is a wide variation in the 
innovative output impact across different industrial branches. The highest  shares 
of 1996 sales linked to new and significantly improved products were in the 
following product groups (according to national nomenclature of goods SWW - 
brackets enclose percentages of sales due to innovative products) (see graph 2, 
part 2):  

a)  transport equipment (47,1%), 
b)  machinery and equipment (products of engineering industry) (46,3%), 
c)  electronic and electrical engineering products (38,8%). 

Graph 2
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The high position of vehicles and transport-equipment industry in the above 
ranking is worthy of notice. Transport industry proved to be highly innovative. It 
scores high on two basic indicators of the innovation output, such as share of 
innovative enterprises in the period concerned (about 50% in the years 1994-
1996) and proportion of new and improved  products in total sales what is a direct 
measure of successful innovation.  

Poland is at present a very absorptive and one of the fastest rising car 
markets in Europe. In present Polish motor vehicles and transport-equipment 
industry a very significant role is played by foreign affiliates (e.g. FIAT, 
DAEWOO and GENERAL MOTORS). Their innovations are based mainly on 
technology from foreign investors. However, lack of appropriate data at the 
moment makes it impossible to assess precisely the size of this phenomenon. 
None the less, it is undoubtedly very important (but it is also worthy of being 
emphasised that some foreign investors, especially DAEWOO, try to support 
Polish R&D in their affiliates and plan to use Polish technologies in the future).  

The data obtained by the 1997 survey indicates, not unexpectedly, that 
economic factors, such as lack of own financial capital and elements of 
uncertainty associated with launching new products and technological processes 
are still the main factors preventing or slowing up Polish enterprises innovation 
activity. 

Attendant risks and financial difficulties are generally speaking the key 
barriers to innovation for enterprises in most EU countries as was revealed by the 
results from the CIS-1 survey. But it is probably peculiar to Polish circumstances 
that the cost of bank credit that is perceived by enterprises as too high is put by 
them at the very top of the hierarchy of factors hindering their innovation 
projects. In 1997 survey, too high bank rate was mentioned by 56,2% of 
respondents as crucial obstacle to innovation. The lack of appropriate own 
financial resources was rated as crucial difficulty by 55,9%, and too large 
uncertainty of marketing opportunities by 35,9% of enterprises. 

It is also worthy of notice that there is no discernible variation in the 
importance of high bank rate as barrier to innovation in terms of enterprise size. 
High real cost of bank credit and fear of its further increase is perceived in almost 
the same degree both by the largest and the smallest firms as key obstacle to 
innovation. As in most countries the banks in Poland are rather reluctant to get 
involved in innovation financing. To remedy this problem and to improve 
enterprises’ access to finance, a special State guarantees to secure banks loans 
devoted to innovation projects were introduced some time ago within the 
framework of the government scheme for promoting innovation. However, as yet, 
the use of this form of State aid is very limited because the funds for this purpose 
are very modest and  the procedures and formalities required for access to them 
are over-complex and rather deterrent. 

Another important impediment to innovation was insufficient base for 
technological development, primarily R&D and design capacity, and skilled 
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personnel. This is a strong limiting factor in SMEs as 39% of small enterprises 
judged insufficient base for technological development as crucial barrier to 
innovation. In the group of very large firms this obstacle was regarded as crucial 
only by 18% of enterprises. 

In the period 1994-1996, the main objectives of developing and introducing 
innovations throughout the size range of Polish enterprises were increasing or 
maintaining market share and improving product quality (see table 5). Proportions 
of respondents rating these two objectives as crucial to engagement in innovation 
activity were respectively 80,0% and 75,1%. This indicates that Polish enterprises 
try to adopt expansive strategies of behaviour and development which is a very 
promising  trend, especially in the face of rapidly emerging global market with 
strong competition. 

It is worth mentioning that the same two objectives were most frequently 
rated as crucial goals of their innovation effort also by enterprises from West-
European countries participating in the first round of the Community Innovation 
Survey. 

The main sources of information for innovation mentioned by 80% of 
innovative firms as crucial, were factors internal to the enterprise such as 
management, production, sales and marketing, own R&D, etc. (see table 6). Also 
external market and commercial factors such as request from clients and 
customers, the competitive situation, co-operation with suppliers and consultancy 
firms are important incentives to innovation. Slightly more than 60% of 
innovative enterprises mentioned them to be crucial source of information for 
their innovation activities during the period 1994-1996. 

Research and educational institutions such as the Polish Academy of 
Sciences (PAN) units, branch R&D units and higher education institutions were 
rated by majority of respondents as of minor importance. Turning research results 
and scientific discoveries of the a.m. research institutions into commercially 
successful innovations is the weakest point of Polish innovation system. In order 
to solve this problem, a special governmental body, the Agency of Technology 
was established, whose role is to encourage the exchange of information on 
research and new technological developments and supporting commercial use of 
research results. To this end, there has also been designed a network of 
technology parks, one of them is being just now established in Cracow. 

Research institutes and universities (higher education institutions) are 
relatively rarely quoted by firms as crucial source of information for innovation in 
West-European innovation surveys as well. Although, this seems to be a general 
feature there is no doubt that in Poland research, university and industry are much 
more strongly compartmentalised than in the EU Member states. In the 
Community Innovation Survey, percentages of enterprises that had rated 
universities and research establishments as very important source of information 
for innovation were higher than in the GUS survey in question and ranged 
between 21 % and 32% (Bulletin of the EU, 1995).  
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Table 6. Ranking of sources of information for innovation in Polish industry in 
the period 1994 -1996 according to the GUS 1997 innovation survey  

% of innovative firms rating  
factor as crucial 

◊ Internal sources      80 % 
 management, production, sales and marketing 
  functions, own R&D, etc.  
◊ External market / commercial sources  60 % 
 requests from clients and customers, 
 the competitive situation, co-operation  
 with suppliers and consultancy firms 
◊ Generally available information   53 % 
 patent disclosures, conferences, meetings, 
 professional journals, fairs, exhibitions 
◊ Branch R&D units    17 % 
 R&D institutes, research centres and central  
 laboratories 
◊ Other external sources    13 % 
◊ Higher education institutions   10 % 
◊ PAN (Polish Academy of Sciences) units    5 % 

 
Table 7 presents percentages of enterprises having formal co-operation 

arrangements on R&D activity in 1996, among others with research and 
educational institutions. Only 11,3% of surveyed enterprises reported formal co-
operation arrangements with so-called branch R&D units (research institutes, 
central laboratories and R&D centres) which role is to perform industrially 
oriented research (so-called non-integrated industrial R&D). Shares of enterprises 
participating in joint R&D projects with higher education institutions and 
scientific units of the Polish Academy of Sciences were still lower. 

Forging new, solid, collaborative links between research and business 
communities, these two principal actors of innovation processes, is one of the 
main problems to be tackled by all Polish S&T decision-making bodies in years to 
come. 

Secrecy turned out to be the most frequently used method for protecting 
Polish enterprises competitive advantage in new products and processes. The 45% 
of surveyed firms mentioned secrecy as method used for protecting their 
innovations, while registration of design and patents were mentioned respectively 
only by 15% and 10% of them. All the above-said methods of appropriating 
innovation activities results were significantly less frequently used by small 
enterprises than by large and especially very large firms (for instance patents were 
mentioned by 2% of small firms and 53% of very large enterprises). 
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In 1996, a sharp increase in innovation expenditure in industry took place. In 
comparison with the previous year, the value of total innovation expenditure in 
1996 expressed in current prices increased precisely twofold, which represent a  
significant growth  in real terms (see graph 3).  

Graph 3
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The method of measuring expenditure on innovation used in surveys carried 
out by GUS follows the innovation budget approach (total expenditure, current 
and capital, for implemented as well as on-going and aborted technological 
innovation activities). 

Unfortunately, in the survey concerned, data on innovation expenditure have 
not yet been collected on the breakdown by type of innovation activities, as Oslo 
Manual recommends it, but according to the previously used domestic 
methodology – by type of innovation (please see typology of innovations used in 
GUS innovation surveys in section 2 of the present text). As regards the 
breakdown by type of innovation activities, to the 1997 survey inclusive only data 
on R&D were separately available. Full set of data on innovation expenditure by 
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type of innovation activities [R&D, acquisition of embodied technology 
(investments), acquisition of disembodied technology and know-how, training 
linked to innovation activities, marketing for technologically new and improved 
products, tooling up and production start-up, etc.] is available for the first time 
from the GUS 1998 yearly innovation survey – for 1997 as reference year (see 
graph 4) [previously data on non-R&D items were included in total innovation 
expenditure but not separately available]. 

Given the importance of financing constraints for firms’ innovation 
behaviour, also data on innovation expenditure by source of funds are 
systematically collected in the innovation surveys carried out by GUS (own 
funds, funds from abroad, other sources) [in the most recent yearly survey on 
innovation, additional questions on government support were also included]. 

Innovation activities in Polish industry are financed directly by enterprises 
themselves. In 1996, external financing constituted only about 11% of the total 
innovation expenditure. For comparison, in Korea in 1996 the share of 
enterprises’ own funds in the total innovation expenditure amounted only to 55% 
(STEPI, 1998). Foreign sources provided less than 4% of the total innovation 
funding. Private enterprises use foreign resources on a rather significantly larger 
scale than public firms (7% of the total innovation spending in the former group 
versus 1,5% in the latter one). 

Despite the constant upward trend in innovation expenditure observed in the 
recent years, the problem of access to finance for further expansion of innovation 
activities causes a serious concern to policy makers since such potentially 
important forms of innovation financing as venture capital or funds collecting 
long-term savings are still in their infancy in Poland. 

Although in Polish circumstances involvement in R&D appears to be one of 
the key determinants of propensity to innovate, the innovative processes in Polish 
industry are grounded first of all on the adoption and diffusion of embodied 
technology. Innovative investment in production are by far greater than R&D 
efforts to generate new knowledge inside firms (Evangelista, 1996) (see graph 4). 
R&D and design as components of innovation expenditure are less important than 
in West-European countries. The share of R&D in total expenditure on innovation 
was 7.8% in 1996 and 12.9% in 1997. For comparison, in Italy in 1992 the share 
of R&D in total innovation expenditure was 36% (Del Santo, 1996) and in  
Mexico – according to the 1997 CONACYT’s survey – 18% (CONACYT, 1998). 

An overwhelming majority of financial resources connected to innovation 
are destined to acquisition of innovative machinery and equipment (51% in 1997). 
Especially worthy of note is  relatively high share of marketing in total innovation 
spending (4% in 1997). This is very important development especially if one 
takes into account an underdevelopment of marketing functions in Polish 
industrial enterprises under previous system. 

Graph 4. Breakdown of total innovation expenditure
in Polish industry in 1997 by type of innovation 
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4. Conclusions 

Innovation surveys, annual and periodic, carried out in the 1990s by the 
Central Statistical Office of Poland (GUS), provide a wide range of evidence on a 
variety of aspects of innovation activities in Polish industry in the transition 
period. Especially worthy of note is the 1997 comprehensive innovation survey, 
for the first time in GUS practice almost fully in line with international 
methodology.  

The patterns emerging from these surveys are in many respects similar to 
those characteristic of Western countries. However, many important country-
specific features were also revealed. 

Results coming from the recent GUS innovation surveys can be summarised 
as follows: 
• Technological innovation activity was quite a diffused phenomenon in Polish 

industry during the 1990s. About 60% of enterprises surveyed in 1993 and 
about 40% of firms surveyed in 1997 reported having introduced technological 
innovations during the periods concerned. 

• Larger firms have tended to innovate significantly more frequently than 
smaller ones. The characteristic feature of innovation activity in Polish 
industry is the low level of innovativeness within SMEs (lower than in 
southern Europe – vide: CIS-1 and CIS-2 results). The share of innovating 
firms in the group of large enterprises in Poland is similar to that in West- 
European countries. 

• In the period 1994-1996, except for the group of very large enterprises in all 
other size classes public enterprises were more likely to engage in 
technological innovation than private firms. 

• Firm size and involvement in R&D seem to be the main determinants of 
propensity to innovate. The most innovative proved to be the industries with 
the highest shares of enterprises claiming involvement in R&D (‘in-house’ 
R&D). In the period 1994-1996, the top three industries in terms of share of 
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innovative enterprises were coke and refined petroleum products, chemicals 
and electrical machinery and apparatus. 

• Technological information necessary for the generation of innovative ideas is 
drawn mainly from internal, external market/commercial and generally 
available sources. Educational and research institutions as crucial source of 
information for innovation were cited significantly less frequently. Generally, 
this pattern is quite similar to that observed in Western countries. However, 
the separation between industry and research sphere in Poland is significantly 
deeper. This can be considered as the weakest point of the Polish national 
innovation system, and should be a special concern for policy-making. 

• The main objectives of innovation in Polish industry in the period 1994-1996 
were increasing or maintaining market share and improving product quality, 
mentioned, respectively, by 80% and 75% of innovating firms as crucial goals. 

• The most significant obstacles to innovation for Polish industrial enterprises in 
the period 1994-1996 were financial barriers such the high bank interest rate 
and lack of adequate own financial resources. These obstacles were mentioned 
by slightly more than 55% of respondents as relevant. Enterprise factors such 
as lack of information on technology and markets, and lack of opportunities 
for co-operation with other institutions were perceived by responding firms as 
significantly less important as only slightly more than 10% of them ranked 
these obstacles as crucial. 

• A fairly systematic upward trend in the impact of innovation on the 
performance of firms, as measured by share of sales due to technologically 
innovative products, has been observed in the 1990s – from less than 10% in 
the early 1990s to about 20% in recent years (18,7% in 1996 and 20,1% in 
1997). 

• The most striking feature of the overall structure of innovation expenditure by 
type of innovation activity is a relatively low level of R&D (7,8% in 1996, 
12,9% in 1997) and high share of investment in innovative machinery and 
plants. This is quite justifiable in the face of necessity to bridge quickly the 
technological gap between Poland and more developed countries. The least 
diffused type of innovation activity is training linked to technological 
innovation accounting for 0,7% of total innovation spending in 1997. 

As a general conclusion, it can be stated that results coming from recent 
GUS innovation surveys do not confirm the theory, widely diffused in Poland, of 
a total collapse of innovation activity in Polish industry during the transition 
period. This theory is based first of all on a traditional linear model of R&D-
driven innovation and starts from the analysis of innovative performance of the 
country through proxy indicators such as GERD (Gross Domestic Expenditure on 
R&D), BERD (Expenditure on R&D in the Business Enterprise Sector) and 
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patents whose levels are really relatively very low. The recent GUS innovation 
surveys based on the Oslo Manual methodology and more sophisticated, 
interactive understanding of the innovation allow for the first time to assess the 
size and importance of non-R&D components in the innovative processes in 
Polish industry. 
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Table 4. Polish enterprises innovation activities in the period 1994-1996 by principal economic activity 
according to the GUS 1997 innovation survey  

 Enterprises which introduced 
Divisions of NACE Rev. 1 

Enterprises 
which 

introduced 
some kind of 
innovation in 

the period 
1994-1996 

new or 
improved 
products 

new 
technological 

processes 

substantial 
organisational 

innovations 
related to 

technological 
innovations 

Enterprises 
which intend 
to introduce 

innovations in 
the period 
1997-1999 

  % of the total number of enterprises 

T o t a l      
   of which 
Mining of coal and lignite, extraction of peat 
Manufacture of food products and beverages 
Manufacture of tobacco products 
Manufacture of textiles 
Manufacture of wearing apparel; dressing and dyeing of fur 
Tanning and dressing of leather; manufacture of luggage,  
     handbags, saddlery, harness and footwear 
Manufacture of wood and wood products 
Manufacture of pulp, paper and paper products 
Publishing, printing and reproduction of recorded media 
Manufacture of coke, refined petroleum products and nuclear fuel 
Manufacture of chemicals and chemical products 
Manufacture of rubber and plastic products 

37,6 
 

48,6 
38,8 
57,2 
29,7 
  8,3 

 
18,6 
22,8 
41,5 
16,7 
78,6 
73,3 
48,0 

30 
 

11 
30 
57 
27 
 5 
 

16 
15 
24 
11 
71 
69 
44 

25 
 

31 
27 
43 
22 
 4 
 

12 
16 
28 
11 
64 
58 
29 

24 
 

40 
25 
14 
17 
 6 
 

14 
15 
30 
12 
43 
49 
33 

40 
 

46 
37 
57 
34 
10 

 
20 
26 
43 
20 
86 
78 
52 



 Enterprises which introduced 
Divisions of NACE Rev. 1 

Enterprises 
which 

introduced 
some kind of 
innovation in 

the period 
1994-1996 

new or 
improved 
products 

new 
technological 

processes 

substantial 
organisational 

innovations 
related to 

technological 
innovations 

Enterprises 
which intend 
to introduce 

innovations in 
the period 
1997-1999 

  % of the total number of enterprises 

Manufacture of other non-metallic mineral products 
Manufacture of basic metals 
Manufacture of fabricated metal products, except machinery and 
     equipment 
Manufacture of machinery and equipment n.e.c. 
Manufacture of office machinery and computers 
Manufacture of electrical machinery and apparatus n.e.c. 
Manufacture of radio, television and communication equipment  
     and apparatus 
Manufacture of medical, precision and optical instruments,  
     watches and clocks 
Manufacture of motor vehicles, trailers and semi-trailers 
Manufacture of other transport equipment  
Manufacture of furniture; manufacturing n.e.c. 
Electricity, gas, steam and hot water supply 

36,1 
58,1 

 
40,3 
55,2 
14,3 
63,8 

 
51,6 

 
59,2 
54,2 
49,6 
37,7 
31,5 

26 
44 

 
32 
49 
14 
60 

 
49 

 
58 
50 
44 
35 
 2 

20 
48 

 
28 
34 
14 
44 

 
37 

 
41 
39 
34 
23 
20 

 

22 
44 

 
25 
33 
14 
44 

 
32 

 
37 
42 
32 
24 
24 

 

42 
61 

 
45 
56 
14 
63 

 
51 

 
62 
58 
54 
40 
35 

 

Source: GUS 1997 innovation survey 
 
 



Table 5. Objectives of developing and introducing innovations by enterprises in Polish industry in the 
period 1994-1996 according to the GUS 1997 innovation survey 

 
 

Specification 
 

Replacing 
products 

being 
phased 

out  

Extending 
products 

range 

Increasing 
or 

maintaining 
market 
share 

Creating  
new 

markets

Lower 
production 

costs 

Reducing 
enviro-
nmental 
damage 

Improving 
product 
quality 

Improving 
working 
condi- 

tions/safety

Other 
innovation 
objectives  

 % of innovative enterprises rating objective as crucial  
T o t a l 
                Public sector 
                Private sector 

26 
29 
24 

64 
60 
68 

80 
78 
81 

64 
62 
66 

64 
67 
62 

45 
51 
40 

75 
73 
77 

51 
51 
50 

10 
10 
10 

Small enterprises 
                Public sector 
                Private sector  

12 
21 
11 

47 
17 
57 

62 
41 
69 

49 
34 
53 

50 
55 
48 

34 
66 
24 

57 
41 
62 

38 
48 
34 

8 
10 
8 

Medium-sized enterprises 
                Public sector 
                Private sector  

25 
27 
24 

66 
59 
69 

79 
75 
81 

64 
58 
67 

62 
62 
61 

41 
45 
39 

74 
70 
76 

49 
48 
50 

9 
9 

10 
Large enterprises 
                Public sector 
                Private sector  

32 
33 
30 

64 
63 
66 

85 
83 
89 

68 
69 
68 

72 
72 
72 

54 
55 
49 

79 
76 
85 

56 
54 
57 

12 
12 
12 

Very large enterprises 
                Public sector 
                Private sector          

26 
25 
32 

60 
58 
68 

91 
90 
93 

68 
70 
61 

86 
87 
82 

74 
73 
75 

87 
84 
96 

64 
63 
64 

9 
9 

11 

Source: GUS 1997 innovation survey 
Notes:  1. Small enterprise – with 6-50 employees, 
 2. Medium-sized enterprise – with 51-500 employees, 
 3. Large enterprise – with 501-2000 employees, 
 4. Very large enterprise – with more than 2000 employees. 



Table 7. R&D activity and co-operation in Polish industry in 1996 according to the GUS 1997 innovation 
survey (% of total number of enterprises) 

 Enterprises 
 having co-operation arrangements on R&D in 1996 with 

Specification 

 
claiming 

involvement
in R&D 

other 
enterprises 

PAN (Polish 
Academy of 

Sciences) 
units 

branch 
R&D units 

higher 
education 

institutions 

foreign 
institutions 

and/or 
international 
organisations 

planning to 
undertake 

R&D in the  
years  

1997-1999 

T o t a l 
  Public sector 

  Private sector 

10,7 
17,6 

7,3 

7,2 
10,9 

5,3 

1,9 
3,7 

1,0 

11,3 
21,0 

6,4 

7,1 
13,3 

4,0 

3,4 
4,2 

3,0 

26,3 
38,1 

20,3 

Small enterprises 
  Public sector 

  Private sector  

2,3 

0,7 

2,8 

2,5 

2,2 

2,6 

0,7 

1,5 

0,5 

3,6 

3,0 

3,8 

2,0 

2,2 

1,9 

0,9 

1,5 

0,7 

11,8 

8,9 

12,8 

Medium-sized enterprises 
  Public sector 

  Private sector  

7,5 

10,6 

5,3 

5,7 

7,9 

4,9 

1,2 

2,0 

0,9 

7,7 

14,1 

5,3 

4,1 

6,5 

3,1 

2,4 

2,2 

2,5 

22,8 

31,9 

19,4 

Large enterprises 
  Public sector 

  Private sector  

29,5 

31,5 

24,5 

14,4 

10,7 

5,2 

5,1 

6,2 

2,3 

30,8 

33,4 

23,4 

22,4 

25,0 

16,3 

8,5 

7,4 

11,3 

50,4 

54,1 

17,5 

Very large enterprises 
  Public sector 

  Private sector                 

53,3 

54,5 

48,4 

34,9 

37,2 

25,8 

14,5 

15,7 

9,7 

59,2 

62,8 

45,2 

50,7 

53,7 

38,7 

19,1 

17,4 

25,8 

67,8 

69,4 

61,3 

Source: GUS 1997 innovation survey 
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ECONOMIC TRANSITION, POVERTY AND 
INEQUALITY: POLAND IN THE 1990s 

Adam Szulc1

ABSTRACT 

Several poverty and inequality measures are applied to the Polish 
household data to produce trends in poverty from 1990 to 1997. Updating the 
official poverty line due to the actual changes in costs of living of the poor 
demonstrates that recent poverty incidence, contrary to the popular wisdom, 
decreased substantially below the initial level. At the same time, however, 
poor became poorer. Alterations in average well-being and inequality almost 
equally contributed to aforementioned changes. Households of unemployed or 
low educated persons, those led by females, and families with children are at 
the highest, persistent risk of poverty. 

JEL Classification numbers: D31, I3 

1. Introduction 

Economic transition undergoing in the post-communist countries affected 
seriously their welfare distributions and standards of living. In accord with the 
popular wisdom all these countries faced severe increases in poverty and 
inequality over the 1990s, which became one of the most evident effects of the 
economic reforms. On the other hand, Atkinson and Micklewright (1992) 
demonstrated that poverty as well as inequality levels typical for many Western 
European countries were common in some communist states even in the 1980s. 
Nevertheless, for most of the authors serious jumps in poverty and inequality in 
the 1990s seem to be obvious2.  

The hypothesis on poverty expansion is maintained also in numerous Polish 
studies. Most of them refer to poverty rates being reported quarterly in Polityka 

                                                           
1 Warsaw School of Economics, Institute of Statistics and Demography, Al. Niepodległości 162,  

e-mail: aszulc@sgh.waw.pl. 
2 See, for instance, Milanovic (1997) and Rumińska-Zimny  (1997). 
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Społeczna (Social Policy) – monthly of the Institute of Labour and Social Studies 
(ILSS) affiliated by the Ministry of Labour. These indicators are based on the so-
called “social minimum” (hereafter: SM) also being calculated by the ILSS. It 
may be considered a type of the official poverty line (although is not being used 
in setting social benefits). The evidence displayed in this paper does not confirm 
the hypothesis on dramatic poverty expansion. It is argued that such opinions are 
founded on wrong indexation of the SM. The new poverty line proposed here is 
updated in accord with actual changes in costs of living of the poor. Making the 
SM more pragmatic allows much more optimistic picture. 

The principal outcome of this study appears in the form of poverty indices 
calculated for eight consecutive years, starting from 1990. As a basic poverty line 
the corrected social minimum (hereafter: CSM) is employed. Changes in poverty 
are then decomposed into growth and distribution components. In addition, the 
poverty profiles indicating socio-economic groups of high risk of poverty are 
estimated by means of probit regression. All findings are based on both incomes 
and expenditures. 

The paper is organised as follows. In Section 2 the database is presented. 
Section 3 provides a discussion of some aspects of the poverty line selection. 
Section 4 is devoted to the equivalence scales. Various poverty measures are 
reported in succeeding section. Impact of data collection on the results is 
examined in Section 6. Comparability with the results obtained for the 1980s is 
discussed in Section 7. Section 8 concludes. 

2. Database 

The micro data employed in this research came from the Household Budget 
Survey (HBS) collected by the Central Statistical Office (CSO)1. They cover 
information on household incomes and expenditures, as well as on household 
demographic and socio-economic attributes. In 1990-1992 period the number of 
households participating in the survey ranged from around 27, 000 (1990-1991) 
to 10,000 (1992). Since 1993 the yearly samples have been increased to about 
32,000 households. In the same year very important methodological changes were 
introduced. First, two new economic groups were added: self-employed not in the 
agriculture and social welfare recipients. In addition, household rotation was 
changed from quarterly to monthly. There are some reasons to assume non-
negligible impact of these changes on the results on poverty. This issue is 
discussed in more details in Section 6. 

                                                           
1 For details see Kordos (1996). 
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3. Poverty Lines 

For a purpose of comparisons of poverty in time both absolute and relative 
poverty lines are widely used. In the case of economies undergoing rapid 
transformation a standard of living that is fixed over the entire period of 
observation seems to be a better choice for a poverty threshold. Nonetheless, 
relative poverty lines can be also useful in evaluations of changes in low income 
population, and there are no reasons to resign from this type of supplementary 
information.  

As already mentioned, the idea of absolute poverty threshold employed here 
relies on the SM being estimated by the ILSS. The latter is defined as the current, 
monetary value1 of the bundle of goods supposed to satisfy the minimum 
biological and “social” needs. It is much higher, by definition, than the 
subsistence minimum (the latter is also calculated by the ILSS and is at least twice 
lower than the SM). The SM is being issued by the ILSS quarterly for four types 
of household, however only that of reference household (i. e. single person aged 
from 30 to 60 years, living in urban area) is utilised in further analysis. Poverty 
lines for other types of households are estimated by means of equivalence scales 
presented in succeeding section. For further discussion of the SM see Milanovic 
(1992). 

In 1995 the ILSS reduced the bundle of goods. Consequently, the SM was 
cut in real terms by approximately 7%. This is not, however, the only reason 
making it unsuitable for poverty comparisons over time. The bundle of goods 
establishing the SM seems to be inadequate to the recent circumstances, as it has 
not been updated, in principle, since 1981. Hence, the expenditure shares imposed 
in the SM are significantly different from those attributing households with total 
expenditures close to the SM. The differences in expenditure shares for food are 
most influential. In the SM they are much lower than actual shares. As food prices 
increased much less (451% versus CPI equal to 557% from 1990 to 1995) than 
average cost of living, the indices reflecting changes in the SM are considerably 
higher than CPIs. For instance, the SM increased from 1990 to 1995 7.26 times, 
while the corresponding consumer price index is equal to 5.75. 

The "corrected minimum" is introduced to make the poverty line more 
pragmatic. For 1990 it is equal to the SM, which has been used in that year as a 
benchmark2. This is then adjusted by the consumer price indices calculated with 
                                                           
1 Evaluated at current mean national prices. Using such prices instead of locally-specific ones may 

also lead to overestimation of poverty incidence, if the latter is negatively correlated with price 
levels. This is the case at least when type of household residence is considered. Rural areas and 
small cites are usually characterised by higher than average poverty incidence and lower 
consumer prices. This issue, however, is not examined in this study due to lack of appropriate 
price data. 

 
2 As this study is aimed at comparisons over time rather than at providing a single indicator, a 

prospective critique of the SM may be relaxed at this point. 
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the use of the actual budget shares of the poor households (i. e. those with 
expenditures around the 1990 SM in real terms). As 1996 SM, comparable with 
those calculated for the previous years, is not available, the adequate poverty 
threshold is obtained by multiplying the 1995 minimum by the CPI. 

Supplementary poverty lines are relative, i. e. defined as certain proportions 
of median equivalent income and expenditure1. As there are is no ground for 
setting the proportion of median at any particular level, three poverty lines are 
employed: 50%, 60% and 70% of median equivalent income/expenditure. All 
poverty lines for the 1990-1996 years are collected in Table 1.  

Table 1. Social minimum, corrected social minimum, and relative poverty lines in 
1990-1997 (in złoty1 per month) 

Half median  
Year 

Social 
Minimum 

Corrected 
minimum Incomes Expend. 

1990 49.6 49.6 34.6 30.0 
1991 91.3 84.7 66.6 59.5 
1992 142.4 122.9 85.4 77.3 
1993 199.5 166.2 105.1 102.0 
1994 270.9 224.2 144.9 138.0 
1995 360.2 287.0 187.2 174.2 
1996 - 342.1 231.0 173.1 
1997 - 389.7 284.7 258.6 

1 In 1997 1 US dollar=3.28 złoty. 

4. Quasi - exact Equivalence Scales 

The equivalence scale (mk) comparing cost of living between k-th and r-th, 
households is calculated by means of the following (the so-called “quasi-exact”) 
formula introduced by Szulc (1992) 

 [ ]
A
A ln )w + w(m   

2
1= ),(ln

lr

lk
irikil

n

1=i

m

1=l
∑∑=  AAmm rkk                   (1) 

where Alt is l-th demographic attribute of t-th (t=k,r) household, wit stands for i-th 
budget share observed for t-th household, and mil denotes the elasticity of i-th 
budget share with respect to l-th demographic attribute. The latter parameters are 
estimated within the translogarithmic complete demand system with demographic 
variables (for details see Szulc, 1995b). 

                                                           
1 Median based poverty lines are usually preferred, as more robust to under/over-estimation of extreme 

values of well-being (for a further discussion see Cowell and Victoria-Feser, 1994). 
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The expression defined by (1) is used as an approximation of Deaton’s and 
Muellbauer’s (1980) equivalence scale defined as a ratio of two neoclassical cost 
functions over two vectors of demographic attributes. Unlike other ones, “quasi-
exact” scales may be attached individually to any single household and are 
functions of their budget shares. Consequently, equivalence scales of households 
with higher than average food consumption are, in general, higher than average 
scales of households of the same demographic type. This may be explained by the 
true that food elasticities, which are the highest among commodity-specific 
elasticities, are matched with relatively high budget shares. Contrary, scales for 
households with relatively high housing expenditures are usually lower due to 
low elasticity of such expenditures. Capacity to follow changes in consumer 
patterns is especially important in the case of countries undergoing huge 
economic alterations1. 

Table 2. Mean equivalence scales for selected households 

Demographic attributes 
Number of kids at age Household head's age Number 

of 
Persons 

0-9 years 10-15 
years 

below 30 over 59 

 
Equivalence 

Scale 

1 0 0 0 0 1.00 
2 0 0 0 0 1.65 
3 0 0 0 0 2.20 
4 0 0 0 0 2.71 
5 0 0 0 0 3.19 
6 0 0 0 0 3.62 
2 1 0 0 0 1.58 
2 0 1 0 0 1.55 
3 1 0 0 0 2.14 
3 0 1 0 0 2.09 
4 1 1 0 0 2.53 
1 0 0 1 0 0.92 
1 0 0 0 1 1.07 

In the present study the vector of demographic attributes includes family 
size, number of children (below 10 and from 10 to 15), and age of household head 
(16-29, 30-60, over 60). Table 2 presents mean equivalence scales for selected 
types of households. On average, they are close to OECD 70/50 ones. The scales 
are the highest, as far as the head's age is concerned, for persons aged over 60 
(due to higher expenditures on housing and energy, for more details see Szulc, 
                                                           
1 For instance, food share decreased in Poland from 0.506 in 1990 to 0.406 in 1996 while relative 

housing expenses (including energetic expenditures) increased from 0.139 to 0.198 over the same 
period. 
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1995b). The lowest scales result for households with the head aged below 30. 
Presence of children declines cost of living under given number of persons, 
although to less extent than in the case of OECD scales. It appears that children 
below 10 are slightly more expensive to keep than older ones. 

5. National Poverty in 1990 - 1997 

The household is considered poor if its equivalent income or, alternatively, 
expenditures on consumption are below the poverty line. Poverty rates for 
households based on the SM, CSM, and half median poverty line are reported in 
Table 3. In Table 4 three different types of poverty indices, based on the CSM, 
are displayed. 

5.1. Poverty indices 

The most widely used head count ratio is supplemented by an evaluation of 
an average welfare shortfall experienced by the poor, which takes a form of the 
aggregate Dalton index 

 
z

)X( -z 
 = D pξ

                                                     (2) 

where z stands for the poverty line, Xp = [x1, x2, ... , xq] is the vector of incomes 
(expenditures) of the poor, and ξ represents the social welfare function (SWF) 
defined over vector of incomes or expenditures. In the present study SWF is 
based on Jorgenson-Slesnick concept (Jorgenson, 1990) operationalised by Szulc 
(1995a). In that type of SWF a parameter representing inequality aversion has to 
be pre-determined. As it is rather impossible to find a rationale for setting an 
inequality aversion at any particular level, zero weight is given to equity 
consideration. Consequently, trends in inequality are produced separately. Some 
other poverty indices, like Foster-Greer-Thorbecke (FGT) of rank at least 2 or Sen 
formulas, are also intended to capture simultaneously poverty incidence, depth, 
and inequality. As they also assume arbitrary impact of inequality on poverty 
perception, they are not employed in the present research. Moreover, FGT index 
of rank higher than one violates the Pareto principle of welfare measurement, i. e. 
it may increase solely due to increase in well-being of the individual (see Szulc, 
1995a). 

5.2. Poverty according to the social minimum 

Head count ratios based on the SM indicate significant changes in poverty 
incidence. In income terms they increased from 23.8% of households in 1990 to 
44.1% in 1994, while those based on consumption ranged from 32.6% in 1991 to 
49.2% in 1995. It is possible to distinct three important sub-periods in poverty 
development in the 1990s. The first two years were characterised by stable, 
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relatively high poverty rates. In next two years poverty considerably jumped and 
stabilised after 1994. 

Table 3. Poverty rates based on the social minimum, corrected social minimum, and 
half median poverty line 

Social minimum Corrected social 
minimum 

Half median  
Year 

Income Expenditure Incom
e 

Expenditure Incom
e 

Expenditure 

1990 0.238 0.346 0.238 0.346 0.054 0.072 
1991 0.248 0.326 0.193 0.264 0.048 0.040 
1992 0.335 0.416 0.219 0.277 0.058 0.043 
1993 0.424 0.459 0.280 0.311 0.069 0.061 
1994 0.441 0.485 0.287 0.332 0.081 0.078 
1995 0.427 0.492 0.255 0.315 0.073 0.062 
1996 - - 0.234 0.301 0.071 0.068 
1997 - - 0.211 0.280 0.081 0.077 

5.3. Poverty according to the corrected social minimum and relative poverty 
lines 

Poverty measures based on the SM show rather pessimistic picture. For 
instance, between 1993 and 1995 almost half of households was living below the 
SM in terms of consumption and not much less in income terms. Stabilisation of 
consumption poverty after 1993 and slight drop in income poverty after 1994 
were the only positive symptoms. Nevertheless, these results should be revised 
due to overestimation of the SM, as notified in the Introduction and Section 3. 
Adjusting 1990 SM by consumer price indices calculated with the use of actual 
budget shares of the poor reduces considerably poverty rates. The corrected ones 
are displayed in Table 3. Annual changes in income poverty incidence based on 
the SM and on the CSM differ considerably in absolute values and also, although 
to less extent in directions of changes. In accord with the SM poverty rates 
reached their bottoms (for both incomes and expenditures) at the beginning of the 
investigated period. For indices based on the CSM the lowest values may be 
observed in 1997. On the other hand, irrespectively to the poverty line all poverty 
measures peaked in 1994 (three cases) or 1995 (one case). 

Table 4 displays the results of comparisons between various poverty indices 
based on the CSM. Apparently, trends for the persons are less favourable than 
trends referring to the households. As a result, the previous ones exceed the latter 
ones in the end of observed period, in spite of lower starting values. This may be 
explained by relative deterioration of well-being of large households, which is 
also confirmed by probit analysis of determinants of poverty reported in 
succeeding sub-section. Dalton indices ranged from 19.9 % of the poverty line in 
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1991 to 27.3% in 1994 (incomes) and from 20.1% in 1991 to 28.0% in 1997 
(expenditures). Income poverty gap has been increasing continuously from 1990 
to 1994 and stabilised after that year. Expenditure gap peaked in 1997. One could 
conclude that the poor became poorer over 1990s, both in income and expenditure 
terms. 

Table 4. Poverty and inequality based on the corrected social minimum 

Poverty rate Year 
H-holds Persons 

GAP GINI Well-being 
index 

Income 
1990 0.238 0.215 0.206 0.256 0.625 
1991 0.193 0.179 0.199 0.243 1.017 
1992 0.219 0.210 0.220 0.252 0.990 
1993 0.280 0.310 0.253 0.295 0.956 
1994 0.287 0.318 0.273 0.309 1.040 
1995 0.255 0.285 0.259 0.292 1.028 
1996 0. 250 0.265 0.251 0.306 1.057 
1997 0.209 0.238 0.262 0.319 1.063 

Expenditure 
1990 0.346 0.344 0.251 0.279 0.760 
1991 0.264 0.270 0.201 0.253 1.054 
1992 0.277 0.302 0.219 0.248 0.976 
1993 0.311 0.352 0.240 0.292 1.028 
1994 0.332 0.369 0.261 0.306 1.023 
1995 0.315 0.351 0.252 0.284 1.000 
1996 0.301 0.338 0.265 0.303 1.054 
1997 0.280 0.314 0.280 0.314 1.049 

Notes: 
GAP: relative distance of the poor from the poverty line measured by Dalton index 
GINI: for income/expenditure per equivalent unit 
Well-being index: mean equivalent expenditures/incomes ratio adjusted by the CPI 

Trends in relative poverty depend strongly on which proportion of median 
income or expenditure is used. Those based on the lowest threshold (50%) 
suggest sharp increase in poverty in the last years, both in income (since 1993) 
and expenditure (since 1994) terms. Contrary, indices employing 60% and, 
especially, 70% poverty lines demonstrate more optimistic picture. 1996 and 1997 
poverty rates are not much higher, or even lower, than those in 1990. 

There is an obvious correspondence between inequality and relative poverty. 
Comparison between Gini indices reported in Table 4 and relative poverty indices 
reported in Table 5 reveals same directions of changes in relative poverty and 
Gini index. It may be tempting, therefore, to consider a head-count ratio based on 
relative poverty line just another inequality index. This would not be correct, 
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however. It is easy to demonstrate that a number of households below relative 
poverty line may remain unchanged while overall inequality increases (e. g. by 
transferring incomes from the poor to the rich). 

Table 5. Relative poverty rates 

50% of median 60% of median 70% of median  
Year Income Expenditure Incom

e 
Expenditure Incom

e 
Expenditure 

1990 0.054 0.072 0.125 0.142 0.221 0.229 
1991 0.048 0.040 0.112 0.103 0.203 0.189 
1992 0.058 0.043 0.125 0.105 0.209 0.194 
1993 0.069 0.061 0.137 0.131 0.218 0.216 
1994 0.083 0.078 0.144 0.146 0.224 0.229 
1995 0.073 0.062 0.133 0.130 0.211 0.216 
1996 0.071 0.068 0.128 0.136 0.211 0.219 
1997 0.081 0.077 0.142 0.147 0.224 0.231 

5.4. Socio-economic groups at risk of poverty 

In this sub-section demographic and socio-economic poverty profiles are 
constructed. In other words, the question of most vulnerable groups is examined. 
Standard practice is to decompose national poverty measures by population sub-
groups. However, this technique cannot estimate “pure” (or “conditional”) effects 
that demographic variables have on material status of households. For instance, 
rural households include, on average, more children than urban ones and are 
usually headed by less educated persons. As both these attributes are likely to be 
significant determinants of poverty, it would be impossible to prove whether rural 
location itself is a determinant of poverty. Probit (or logit) models allow 
estimation of “pure” (or “conditional”) effects of household attributes1. Formally, 
a probit model takes a form 

 )()|Pr( βα tt AAzy +Φ=<                                          (3) 
where y is the equivalent income/expenditure, At is a vector of demographic 
attributes, Φ is the cumulative, standard normal density, and α and β are intercept 
and slope vector, respectively. The binary dependent variable indicates the event 
that a household is poor. Positive estimate of a slope coefficient indicates higher 

                                                           
1 Pudney (1999) demonstrated, using 1993 Hungarian HBS, that probit estimation may produce 

nonsensical results (equivalent to negative values of probability density function) when relative 
poverty line is applied. This is one more reason for using absolute poverty line in this study. 
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than average risk (not probability1) of poverty attributed to a corresponding type of 
household. 

The choice of groups of potential high risk of poverty is based on various 
poverty studies capturing both Poland and other countries. In the present model 
they appear in the form of dummies indicating whether the household belongs to 
one of the following type 
 age60 – household head aged over 59 
 kids2* – number of kids equal 2 
 kids3* – number of kids equal 3 
 kids4* – number of kids equal at least 4 
 lonpar – lone parent 
 rural – rural residence 
 femhe – female household head 
 farm *– household headed by a farmer 
 faremp* – bi-occupational household (farmer/employee) 
 pens* – household headed by a pensioner2

 benef* – household headed by a welfare beneficent 
 pers6 – household of at least 6 persons 
 unemp – at least one unemployed in the household 
 edlow – primary or lower education of the head 

Estimates of risk are relative, i. e. can be compared to the supplementary 
household only. For instance, rural households should be compared with urban 
households or households with female heads are compared with those headed by 
males. However, such interpretations of estimates are not possible when the 
criterion of partition yields more than two groups (households of that type are 
denoted by asterisks). In that case pensioner households, as an example, are not 
compared with non-pensioner households but rather with the type(s) of household 
skipped in the estimation (to avoid co-linearity of regressors), i. e. with 
households of employees and self-employed. To compare pensioners to non-
pensioners or households with three kids to those with different number of kids all 
estimates for such variables have to be obtained separately. For instance, 
estimates for pensioners (‘pens’) are obtained after setting variables ‘farm’, 
‘farmemp’ and ‘benef’ at zeros. 

Risk estimates for 1990, 1993, and 1997 are displayed in Tables 6a-6b. They 
are supplemented by poverty rates in corresponding socio-economic groups. 
Several types of households face significantly higher than average risk of poverty 
for all years, irrespectively to well-being indicator: low educated persons, welfare 
state beneficiaries, unemployed, families with at least two children, and 

                                                           
1 The estimate accompanying i-th variable is a monotonic transformation of the marginal 

effects for a dependent variable calculated at fixed (usually mean) values of all the other 
variables in the model. 

2 Retirement, invalid or survivor pension. 
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households headed by females. The risk of poverty was considerably reduced for 
pensioner households between 1990 and 1997. This finding is consistent with the 
results in Szulc (1999a) that cover 1987-1996 period. 

Table 6a Probit estimates of risk of poverty and poverty rates for households: 
income 

1990 1993 1997  
Variable Risk of 

poverty 
Poverty 

rate 
Risk of 
poverty 

Poverty 
rate 

Risk of 
poverty 

Poverty rate 

age60 0.1998 
(5.372) 

0.491 0.0087 
(0.333) 

0.277 -0.0151 
(-0.641) 

0.197 
 

kids2 0.2062 
(6.466) 

0.278 0.2988 
(14.286) 

0.354 0.2515 
(11.108) 

0.276 

kids3 0.5581 
(10.938) 

0.456 0.4586 
(14.150) 

0.494 0.5144 
(15.380) 

0.417 

kids4 0.8618 
(8.034) 

0.688 0.7503 
(13.040) 

0.566 0.7591 
(13.100) 

0.580 

lonpar 0.6424 
(9.460) 

40.5 0.1794 
(3.312) 

0.418 0.0414 
(0.701) 

0.354 

femhe 0.2385 
(9.267) 

0.318 0.3125 
(17.606) 

0.321 0.1880 
(9.896) 

0.236 

rural 0.3054 
(8.206) 

0.526 0.2286 
(11.625) 

0.390 0.4432 
(21.621) 

0.329 

farm 2.2899 
(20.789) 

0.967 0.3634 
(12.449) 

0.469 -0.2348 
(-7.769) 

0.232

farmemp 0.0228 
(0.375) 

0.423 -0.2605 
(-7.446) 

0.299 0.4139 
(11.878) 

0.431 

pens 0.9100 
(25.204) 

0.478 0.2390 
(9.961) 

0.302 -0.3294 
(-7.945) 

0.107 

benef - - 0.9939 
(21.483) 

0.751 1.0069 
(21.390) 

0.692 

pers6 -0.1116 
(-1.4930) 

0.488 -0.1346 
(-3.8000) 

0.468 -0.1534 
(-4.099) 

0.386

unemp 0.3346 
(3.434) 

0.301 0.5143 
(23.335) 

0.484 0.5920 
(23.312) 

0.436 

edlow 0.4967 
(19.027) 

0.388 0.5952 
(32.025) 

0.366 0.5160 
(25.111) 

0.336 

_cons -1.9296 
(-59.609) 

0.238 
(national) 

-1.6605 
(-81.295) 

0.280 
(national) 

-1.4862 
(-84.277) 

0.209 
(national) 

Table 6b Probit estimates of risk of poverty and poverty rates for households: 
expenditures 

 1990 1993 1997 
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Variable Risk of 
poverty 

Poverty 
nrate 

Risk of 
poverty 

Poverty 
rate 

Risk of 
poverty 

Poverty 
rate 

age60 0.2581 
(8.497) 

0.491 0.0600 
(2.312) 

0.319 0.0721 
(3.382) 

0.295 

kids2 0.1372  
(5.386) 

0.336 0.2926 
(14.295) 

0.389 0.2778  
(12.976) 

0.353 

kids3 0.3105 
(7.823) 

0.436 0.3884 
(12.095) 

0.375  0.4622 
(14.073) 

0.483 

kids4 0.4393 
(6.120) 

0.553 0.5040 
(8.854) 

0.671 0.4765 
(8.384) 

0.601 

lonpar 0.1004 
(1.670) 

0.351 0.0600 
(1.130) 

0.376 0.0107 
(0.187) 

0.367 

femhe 0.0910 
(4.548) 

0.354 0.2268 
(13.179) 

0.332 0.1052 
(5.991) 

0.297 

rural 0.0259 
(1.117) 

0.362 0.2293 
(12.016) 

0.411 0.4336 
(22.651) 

0.412 

farm -0.2063 
(-5.609) 

0.309 -0.0683 
(-2.317) 

0.384 -0.0707 
(-2.552) 

0.339

farmemp -0.1341 
(-3.573) 

0.287 -0.0735 
(-2.1790) 

0.384 0.0526 
(1.518) 

0.409 

pens 0.4572 
(15.800) 

0.483 0.1443 
(6.099) 

0.319 -0.3089 
(2.522) 

0.156 

benef - - 0.6193 
(14.021) 

0.665 0.6540 
(14.172) 

0.648 

pers6 0.1010 
(2.155) 

0.437 0.1283 
(3.749) 

0.540 0.0170 
(0.482) 

0.480 

unemp 0.1480 
(1.962) 

0.375 0.4766 
(22.075) 

0.508 0.5724 
(23.314) 

0.507 

edlow 0.4272 
(20.479) 

0.409 0.6380 
(35.861) 

0.400 0.5233 
(27.268) 

0.432 

_cons -1.0333 
(-45.851) 

0.346 
(national) 

-1.412 
(-74.779) 

0.311 
(national) 

-1.1796 
(-75.039) 

0.280 
(national) 

Notes: 
T-statistics in parentheses. 
Bold indicates positive, significant risk of poverty for all years, for both incomes and 
expenditures. 
Underlined results indicate contradiction between head count ratios and risk estimates 
(significant negative/positive estimate and poverty rate higher/lower than national). 

In several cases negative (positive) significant risk is accompanied by higher 
(lower) than average poverty rates. This is true especially for households related 
to agriculture. Results obtained for incomes and expenditures do not differ very 
much. The most important difference may be observed for farmer households. 
Using the first measure produces much higher estimates. This may be at least 
partly explained by a natural consumption, which is most consequential among 
farmer households. 
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5.5. Impact of growth and distribution changes on poverty rates 

Increase in inequality does not necessarily have to cause increase in absolute 
poverty, if compensated by enough increase in real income or consumption. And 
vice versa, increases in mean well-being do not necessary reduce poverty if 
inequality increases (this happened in 1994 in terms of income and in 1993 in 
terms of expenditures, as may be observed in Table 4). However, changes in Gini 
index may not suffice to explain changes in distribution in the context of poverty. 
Datt and Ravallion (1992) and Essama-Nsshah (1997) demonstrate how poverty 
indices defined by general Foster-Greer-Thorbecke formula (for which head count 
ratio is a special case) may be expressed as functions of mean welfare and poverty 
line ratio and of parameters of some types of Lorenz curves (L). For example, 
head count ratio H may be calculated using the fact that μL'(H)=z (μ stands for 
mean income or expenditure), if only L' is invertible. Given Lorenz curve 
parameter set Θ poverty index P may be defined by 

) ,
z

P( = P Θ
μ

                                                  (4) 

Using this formula, any difference between two poverty indices P1-P0 (0 and 1 refer 
to two dates) may be easily decomposed into following terms 

ε
μμμμ  +)]  ,
z

P(-),
z

[P( +)] ,
z

P(-),
z

[P( = P-P 0
c

1
c

c
0

c
1

01 ΘΘΘΘ           (5) 

where the first term on right-hand side represents the growth component of change, 
second term the distribution component, ε stands for the residual and c is any date. 
The latter is usually selected as 0 or 1, i. e. initial or concluding dates, however there 
is no ground to give a priority to any of them. In other words, growth and distribution 
components evaluations at 0 and 1 are equivalent, albeit usually provide different 
numerical values. To resolve the problem of choice, growth and distribution 
components are calculated in this study as means of terms obtained at 0 and 1. 

Lorenz curves is not the sole form of representation of distributions. In this 
research the latter is modelled by parameters of the function (h), which defines 
head count ratio as a function of ratio μ/z. This form is much more flexible than 
Lorenz curve, as its convexity nor invertibility does not have to be imposed. It 
appears in the following logarithmic form 

d + 
z

 c + )
z

( b + )
z

( a = z) ,h( 23 μμμμ lnlnlnln                         (6) 

Observations allowing estimation of a, b, c, and d are generated by means of 
calculation of head count ratios under actual μ and for z values picked from a 
range providing head count ratios from, approximately, 0.005 to 0.995. Two 
equations, using income and expenditure data, are estimated for each year 
separately. The estimated functions fit data very well. For each year R-squared 
exceeds 0.999 for expenditures and 0.997 for incomes. 
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Table 7 produces estimates of the decomposition of changes in income and 
expenditure poverty incidence (for households). All results on income poverty 
decomposition are consistent with changes in mean equivalent income and Gini 
index reported in Table 4. Growth component accounted more times towards 
income poverty reduction (it is positive for two periods only) than distribution 
shifts did. Impacts of growth and distribution on expenditure poverty are positive 
for three and four periods, respectively. Between 1993 and 1994 growth 
component was positive in spite of moderate mean consumption growth. This 
seeming inconsistency results from the poverty line increase, which was higher 
than that indicated by CPI. 

Table 7. Decomposition of changes in poverty incidence 

 
Period 

 
Index change 

 Growth 
component 

Inequality 
component 

 
Residual 

Income 
1990-91 -0.0451 -0.0193 -0.0163 -0.0093 
1991-92 0.0269 0.0176 0.0140 -0.0053 
1992-93 0.0603 0.0185 0.0548 -0.0134 
1993-94 0.0073 -0.0050 0.0163 -0.0024 
1994-95 -0.0319 -0.0132 -0.0203 -0.0017 
1995-96 -0.0223 -0.0321 0.0097 0.0002 
1996-97 -0.0243 -0.0365 0.0148 -0.0023 

Expenditure 
1990-91 -0.0823 -0.0481 -0.0405 0.0063 
1991-92 0.0141 0.026 -0.0036 -0.0036 
1992-93 0.0327 -0.0200 0.0499 0.0044 
1993-94 0.0211 0.0025 0.0214 -0.0041 
1994-95 -0.0167 0.0097 -0.0262 0.0016 
1995-96 -0.0147 -0.0391 0.0186 0.0002 
1996-97 -0.0210 -0.0358 0.0162 -0.0009 

6. Impact of data collection on poverty and inequality 

As mentioned in Section 2, in 1993 household rotation in the sample was 
changed by the CSO from quarterly to monthly and also two new groups were 
added to the sample: self-employed and welfare state beneficiaries. In the same 
year the highest increases in poverty and inequality were observed. One could, 
thereupon, suspect that those increases could be, at least partly, attributed to 
changes in data collection. This issue is investigated indirectly below. Inequality 
for 1992 and 1993 is decomposed into group inequality, with respect household’s 
head main source of income. If the hypothesis on significant impact of changes in 
rotation is true, then income inequality among pensioners should increase much 
less than inequality among farmers. As Gini index does not hold decomposability, 
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Theil formula was used1. Table 8 displays results of decomposition. They claim 
that preceding assumption may be correct: increase in income inequality is 
enormously high among farmer households and relatively modest among 
employees and pensioners. Changes in expenditure inequality were much smaller. 
It also may support the hypothesis on significant impact of rotation, as 
consumption is more smooth than income. 

To distinct the impact of adding two new socio-economic groups, 1993 
inequality indices were calculated for the whole population and for the sub-
sample containing four "old" groups only. Adding new groups did not change 
considerably results on inequality nor poverty. Whilst they represent two income 
extremes, their contribution is too small (together about 8% of the whole sample) 
to change between-group and then overall inequality to higher extent. For both 
incomes and expenditures they pushed up Theil index by 0.9 percentage points 
(and by approximately same extent Gini index). Removing welfare state 
beneficiaries and self-employed from the sample reduces poverty incidence from 
28.0% to 27.3% (incomes) and from 31.1% to 30.6% (expenditures). 

Table 8. Theil inequality index decomposition 

Income Expenditure  
Group 1992 1993 1992 1993 

1 0.092 0.129 0.096 0.138 
2 0.121 0.312 0.128 0.155 
3 0.077 0.127 0.087 0.123 
4 0.080 0.100 0.081 0.117 

1-4 0.104 0.138 0.108 0.132 
5 - 0.160 - 0.183 
6 - 0.171 - 0.164 

1-6 - 0.147 - 0.141 

Note: 1 – employees, 2 – farmers, 3 – farmers/employees, 4 – pensioners, 5 – self-employed, 
6 – welfare state beneficiaries. 

Changes in the sample also increased average number of persons in a 
household: from 3.05 in 1992 to 3.25 in 1993 (to 3.22 when two new groups are 
not taken into account). This also did have an impact on poverty, as large 
households are, on average, more frequently below poverty line. It results from 
simple nonlinear regressions (performed on 1993 sample) that enlarging number 
of persons from 3.05 to 3.22 decreases mean equivalent income by 1.46% and 
equivalent expenditure by 1.61%. It is possible, using estimates reported in sub-
section 5.5, to predict changes in head count ratio due to changes in mean welfare. 
After corrections of mean equivalent incomes and expenditures head count ratios 
decreased by 0.99 percentage points for incomes and by 1.22 percentage point for 
                                                           
1 This type of index may be decomposed into between-group and within-group inequalities. 
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expenditures. In conclusion, to clarify comparability with the previous year, 1993 
poverty rates should be reduced by 1.7 percentage points (by 0.7 to compensate 
adding two new groups and by 1 to compensate increase in average number of 
persons per household) for incomes and also by 1.7 (0.5 and 1.2, respectively) for 
expenditures. Unfortunately, it is impossible to quantify the impact of changes in 
households’ rotation introduced in 1993, which most likely pushed up overall 
inequality and, consequently, poverty. 

7. Some remarks on comparability with the 1980s 

After adjusting the SM poverty incidence is still relatively high. In 1997 
about 21% of households were poor in terms of income and 28% in terms of 
expenditures. For the 1980s (see Appendix), similar poverty rates were obtained 
only for 1983 and 19841. However, there is a ground to presume lower number of 
economic losers after the collapse of communism. Namely, it is justified to 
assume that same real income in the 1990s yields higher standard of living than in 
the 1980s. The reasons are briefly described below. 

7.1. Underestimation of household incomes 

Information on household incomes and expenditures are based on their 
declarations. It seems that downward bias in income and consumption estimates at 
micro levels has increased significantly during the 1990s. First of all, in the 1980s 
(and, to less extent, from 1990 to 1992) households' income declarations were 
verified, in random way, with the use of the information obtained from the 
sources of incomes (see Kordos, 1996). This procedure was waived in 1993. 
Second, the magnitude of the informal economy is much higher in the 1990s than 
in the previous decade2. Due to both reasons e. g. in 1993 average expenditure on 
consumption per head estimated at the macro level was equal to 122% of average 
expenditures obtained from the HBS. In the 1980s such discrepancy was much 
lower (around 110%).  

7.2. Poverty including non-monetary welfare components 

Current incomes or expenditures of households, although the most 
important, are not the sole determinants of their well-being. Panek (1994, 1997) 
examined also non-monetary components of household welfare and defined a 

                                                           
1 One may believe that those figures are the closest to the true poverty rates. The results obtained for 

other years are highly biased by uncontrolled money supplies by the central bank (see Szulc, 1995a). 
2 The Institute of Research on the Market Economy in Gdańsk estimated that in 1994 30% of active 

population were employed in the second economy. Their average income was equal to 160 złoty 
per month (about 1/3 of average net wage), while corrected minimum for a single person was 
equal 167 złoty in that year. 
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type kind of multidimensional poverty line based on fuzzy sets approach. Most of 
measures (especially dwelling conditions and equipment with household 
facilities) indicated decline in "non-monetary poverty" over 1990s. Szulc (1999a) 
also reported considerable improvement in living conditions (capturing dwelling 
conditions, durables and household facilities) between 1987 and 1996. 

7.3. Improving quality of consumer goods 

The "consumer revolution", which occurred in Poland, improved 
significantly quality of many commodities purchased by households, like food, 
clothing and footwear, vehicles, household appliances, electronics, cosmetics etc. 
This results in non-comparability of prices paid for nominally same products 
recently and in the previous decade. Boskin et al. (1998) estimated that failure to 
capture quality changes contributed 0.6 percentage points to 1.1 percentage points 
upward bias of the official CPI in the US. Provided magnitude of quality changes 
in Poland at the beginning of the 1990s, this type of bias may be much higher. 

7.4. Liquidation of shortages on the consumer market 

 Liberalisation of the consumer market enhanced the comfort of shopping. 
As calculated by Leven (1991), between July 1989 and July 1990, the amount of 
time lost in lines decreased from 2.4 to 0.7 hours per day for women and from 1.9 
to 0.66 for men. The betterment in availability of consumer goods also improved 
rationality of purchases by relaxing quantity constraints. The latter produced 13% 
consumer welfare lost in Eastern Germany in the 1980s, as estimated by Collier 
(1989). His findings were based on the utility function estimated using Western 
German data. As excess demand in Poland in the 1980s was much greater than 
that in Eastern Germany, the amount of consumer lost must have been higher. 
Szulc (1999b) employed estimates of the complete demand system for 1990s to 
appoint equilibrium prices and then theoretical budget shares resulting from 
utility maximisation under 1987 prices. He also estimated 13% consumer welfare 
lost, however this result is probably underestimated due to rough disaggregation 
of expenditures (into 5 groups only). 

Podkaminer (1988) examined other aspect of disequilibrium on consumer 
market in Poland. He used mean estimates obtained from several European market 
economies as a proxy to the Polish utility function in order to predict equilibrium 
prices. He calculated then group welfare gains being effects of paying lower 
disequilibrium prices. The results were rather surprising: rich households benefited 
from the shortage on the consumer market more than other ones. In other words, a 
progressive subsidisation existed in the Polish economy of 1980s. Therefore, real 
inequality has been higher than that calculated by means of nominal expenditures. 
The author explains that phenomenon by privileged positions of those who gained an 
access to most underpriced commodities. 
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8. Conclusions 

The analysis of the first seven years after starting the economic transition did 
not confirm popular beliefs on dramatic expansion of poverty in Poland. The main 
source of overestimation of the poor population size is in inadequate indexation of 
the official poverty line (the social minimum). Calculations based on the corrected 
social minimum yield much lower estimates of poverty incidence. Nevertheless, 
even after those corrections much more than 20% of the society remains below 
the poverty threshold. The similar poverty rates for the 1980s were reached in 
1983 and 1984, i. e. for the years of the highest poverty during that decade. In 
addition, poverty depth in the end of the 1990s was higher than in the previous 
years. There are some reasons, however, to presume some impact of changes in 
data collection on sharp increases in poverty and inequality, which occurred in 
1993. There is also a ground to believe that same real income in the 1990s yields 
the consumer higher satisfaction than in 1980s. This is an effect of improving 
quality and availability of commodities. The latter results also in more rational 
budgeting and the leisure time growth. Moreover, increasing differences (as 
compared to the 1980s) between consumer expenditures obtained from the 
household budget survey and at the macro level support the hypothesis on 
increasing underestimation of real well-being of households. One of sources of 
those differences is the second economy development. 

In spite of methodological differences, there is a convincing evidence that 
poverty incidence in Poland has been decreasing since 19941. This is not true, 
however, as far as poverty depth is concerned, especially in income terms. The 
poor at the end of 1990s are poorer than at the beginning of that decade. Also, 
inequality arose during the 1990s, peaking in 1997. On the other hand, the Polish 
inequality is much below the European extremes represented by countries like 
Russia and also does not exceed the European Union top. 
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Poverty and inequality indices for Poland in the 1980s 
(based on the social minimum) 

 
Year 

HCRa

 (expenditure) 
GAPa

(expendiure.) 
HCRb  

(income) 
GINIc

(income pc) 
1980 0.144 0.203 0.111 n. a. 
1981 0.093 0.190 0.139 n. a. 
1982 0.139d 0.169 0.198 n. a. 
1983 n. a. n. a. 0.237 0.246 
1984 0.299 0.281 0.219 0.258 
1985 0.195 0.208 0.191 0.253 
1986 0.188 0.206 0.178 0.250 
1987 0.237 0.212 0.227 0.250 
1988 0.153 0.203 0.152 0.246 
1989 0.167 0.242  n. a. 0.268 

 

Source:  
aSzulc (1995a), bMilanovic (1992), and cAtkinson and Micklewright (1992) 
dOfficial poverty line (the social minimum) was diminished in that year 

HCR - head count ratio for households. 
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USE OF TRANFORMED AUXILIARY VARIABLE 
 IN THE ESTIMATION OF POPULATION RATIO IN 

SAMPLE SURVEYS 

Lakshmi N.Upadhyaya, Garib N.Singh1, and Housila P.Singh2

ABSTRACT 

The present investigation deals with the problem of estimation of the 
ratio of two population means using transformed auxiliary variable. Two 
estimators are proposed and their properties are analysed. Numerical 
illustrations are given to demonstrate the performance of the constructed 
estimators over the conventional estimator and the estimators considered by 
Singh (1965). 

Keywords: Population ratio, Auxiliary information, Coefficient of 
variation, Bias, Mean-squared error. 

1. Introduction 

Consider a finite population of size N. Let ( 0Y , 1Y ) and 2Y  be the 
population means of the study characters (y0, y1) and auxiliary character y2 

respectively. We are interested in estimating the population ratio R = 
1

0

Y
Y

, ( 1Y ≠ 

0). Assume that a simple random sample of size n is drawn without replacement. 
Then the conventional estimator for R is defined by 

1

0

y
y

  R̂ =  , (  y1 ≠ 0),      (1.1) 
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where 0y  and 1y  are unbiased estimators of  0Y  and 1Y  respectively 

based 

on a sample of size n. 

When population mean 2Y  of the auxiliary character y2 is known, Singh 
(1965) suggested the following estimators of R as 

 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

2

2
1 Y

y
 R̂  R̂       (1.2) 

or 

⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
=

2

2
2 y

Y R̂  R̂            (1.3) 

depending upon the conditions 

 

K < - 
2
1  or K >  

2
1 ,     (1.4) 

where K = K02 – K12, Ki2 = ρi2 (Ci/C2), (i=0,1) and Cj is the coefficient of variation 
of the j-th variable yj (j=0,1,2) and ρij (i≠j=0,1,2) is the coefficient of correlation 
between yi and yj. 

 The biases and mean-squared errors (MSE’s) of , to the 
first degree of approximation, are respectively given by 

21 R̂ and , R̂ , R̂

B( ) = R θ (1- KR̂ 2
1C 01),         (1.5) 

   B( ) = B( ) + Rθ K ,      (1.6) 1R̂ R̂ 2
2C

B( ) = B( ) + Rθ (1- K) ,     (1.7) 2R̂ R̂ 2
2C

MSE( ) = RR̂ 2 θ [  + (1 –2 K2
0C 2

1C 01)],    (1.8) 

MSE( ) = MSE( ) + R1R̂ R̂ 2 θ  (1+2K),   (1.9) 2
2C

MSE( ) = MSE( ) + R2R̂ R̂ 2 θ  (1-2K),         (1.10) 2
2C

where K01 = ρ01C0/C1 and θ = (N-n)/(nN). 
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2. Formulation of Estimators and their properties 

Using the transformation  (i=1,2,…, N), we suggest the 
following estimators of R as 

C  y  y 2i
*
2i +=

*
2

*
2

3
Y

y
 R̂  R̂ =       (2.1) 

and 

    *
2

*
2

4
y

Y R̂  R̂ =       (2.2) 

where C  Y  Y and C  y  y 2
*
22

*
2 +=+=  are the sample and population means of 

 and C is a suitably chosen constant to be determined such that the mean-

squared errors of the estimators  and take minimal values. 

*
2y

3R̂ 4R̂

  The biases and MSE’s of  and , to the terms of order n3R̂ 4R̂ -1, are 
respectively given by  
 

B( ) = B( ) + Rθ ϕ K ,    (2.3) 3R̂ R̂ 2
2C

B( ) = B( ) + Rθ ϕ (ϕ- K) ,   (2.4) 4R̂ R̂ 2
2C

MSE( ) = MSE( ) + R3R̂ R̂ 2 θ ϕ (ϕ+2K) ,  (2.5) 2
2C

MSE( ) = MSE( ) + R4R̂ R̂ 2 θ ϕ (ϕ-2K) ,  (2.6) 2
2C

where ϕ = *
2

2

Y

Y  . 

  We note from (1.9) and (2.5) that the estimator  will dominate over 

Singh (1965) estimator  if 
3R̂

1R̂

either    C < -  Y 
12K

1  1 2⎟
⎠
⎞

⎜
⎝
⎛

+
+ ; C < 0 ,    (2.7) 

or 

   C > -  Y 
12K

1  1 2⎟
⎠
⎞

⎜
⎝
⎛

+
+ ;  C > 0.    (2.8) 
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The suggested estimator  is more efficient than the conventional 

estimator if 
3R̂

R̂
 

either             - 2Y  < C < - 2Y 
2K
1  1 ⎟
⎠
⎞

⎜
⎝
⎛ +  ,     (2.9) 

or  

  - 2Y 
2K
1  1 ⎟
⎠
⎞

⎜
⎝
⎛ +  < C < - 2Y .     (2.10) 

 
 From (1.10) and (2.6) it follows that the proposed estimator  is more 

efficient than Singh(1965) estimator  if 
4R̂

2R̂

either        -  Y 
12K

1  1 2⎟
⎠
⎞

⎜
⎝
⎛

−
− < C < 0 ,         (2.11) 

or 

0 < C < -  Y 
12K

1  1 2⎟
⎠
⎞

⎜
⎝
⎛

−
− .     (2.12) 

 Further, it follows from (2.6) that the suggested estimator  beats the 

conventional estimator  if  
4R̂

R̂

either        C > - 2Y 
2K
1  1 ⎟
⎠
⎞

⎜
⎝
⎛ +  ; C > - 2Y  ,         (2.13) 

or 

   C < - 2Y 
2K
1  1 ⎟
⎠
⎞

⎜
⎝
⎛ +  ; C < - 2Y  .     (2.14) 

 

Minimisation of (2.5) with respect to ϕ yields the ‘optimum’ value of C as  
 

Copt = - 2Y 
K
1  1 ⎟
⎠
⎞

⎜
⎝
⎛ + .      (2.15) 

 Substitution of (2.15) in (2.5) gives the minimum MSE of  as 3R̂
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Min. MSE( ) = MSE( ) – R3R̂ R̂ 2 θ K2 C2.    (2.16) 

The MSE of in (2.6) is minimum when ‘C’ attains its optimum value 4R̂

 2
*
opt Y 

K
1 - 1 -  C ⎟
⎠
⎞

⎜
⎝
⎛= .      (2.17) 

and hence the minimum MSE of  is given by 4R̂

min. MSE ( ) = MSE( R ) – R4R̂ ˆ 2 θ K2 .   (2.18) 2
2C

Thus we have proved the following theorem. 

Theorem 2.2 : The optimum estimators 

2

22
3(opt) Y

} yK  - Y K){(1
 R̂  R̂

+
=      (2.19) 

and 

   
} Y K)-(1  yK  {

Y R̂  R̂
22

2
4(opt) +

=     (2.20) 

in  and  respectively have the same MSE, to terms of order n3R̂ 4R̂ -1, as  

MSE[  ] = MSE( ) - Ri(opt)R̂ R̂ 2 θ K2 . (i=3,4)   2
2C

which equals to the MSE of the difference estimator 

)Y - y(A  - R̂  R̂ 22a = ,      (2.21) 

where A = K 
Y
R

2
⎟
⎠
⎞

⎜
⎝
⎛ . 

 

Remark 2.1 The difference estimator  in (2.21) has been obtained on 

minimising the MSE of the estimator 
aR̂

)y Y( d  R̂  R̂ 22d −+= , where d is a 
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suitably chosen constant such that the MSE of the estimator is 

minimum. The optimum value of d is d

dR̂

opt = K 
Y
R

2
⎟
⎠
⎞

⎜
⎝
⎛ . 

3. Estimators based on estimated optimum 

It is to be noted that the optimum estimators  and the 

difference estimator  have their own limitations as they depend on known 

quantities K and A = 

4(opt)3(opt) R̂ , R̂

aR̂

K 
Y
R

2
⎟
⎠
⎞

⎜
⎝
⎛ . The values of K and A can be obtained either 

through the pilot survey or through the past experience. On the other hand, if the 
values of K and A are not exactly known or it is difficult to obtain them 
accurately, we replace them by their sample values. 

(a) The consistent estimators of K and A are respectively given by 

)ˆ R̂ - ˆ( 
y
Y  K̂ 1202

0

2 ββ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
= ;  ( 2Y  is known)  (3.1) 

and 

   )ˆ R̂ - ˆ( 
y
1  Â 1202

1

ββ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
= ,     (3.2) 

where  

2
2

12
122

2

02
02 s

s  ˆ , 
s
s

  ˆ == ββ  are the sample regression coefficients ; 

∑
=

=
n

j 1
22j00j02 )y - (y )y - (y 

1)-(n
1  s  

∑
=

=
n

j 1
22j11j12 )y - (y )y - (y 

1)-(n
1  s  

2

1
22j

2
2 )y - (y 

1)-(n
1  s ∑

=

=
n

j
. 
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Substitution of estimated values of K and A in  and we get the 

following estimators based on estimated optimum respectively as 

4(opt)3(opt) R̂ , R̂ aR̂

  ( 22
1

1202
*
3(est) y -  

y
1 )ˆ R̂ - ˆ(  R̂  R̂ Y⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+= ββ ),    (3.3) 

  [ ] )Y - y( )ˆ R̂ - ˆ(  y 
y

 R̂  R̂
2212020

0*
4(est) ββ+

=  ,    (3.4) 

and 

  ( 22
1

1202
*
a y - Y 

y
1 )ˆ R̂ - ˆ(  R̂  R̂ ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
+= ββ ) .    (3.5) 

It can be easily shown, to terms of order n-1, that  

MSE( ) = min. MSE( ) = MSE( ) – R*
i(est)R̂ i(est)R̂ R̂ 2 θ K2  (i=3,4)  (3.6) 2

2C

and 

 MSE( ) = MSE( ) = MSE( ) - R*
aR̂ aR̂ R̂ 2 θ K2 .   (3.7) 2

2C

It is to be noted that the estimator  may be designated as the regression 

estimator of R as it is obtained through the difference estimator . However the 

estimator is same as . This leads to a conclusion that the regression 

estimator  can be obtained through other formulation of the estimator, say, 

 not only by the difference estimator . Thus we have proved the following 
theorem. 

*
aR̂

dR̂

 R̂*
3(est)

*
aR̂

*
aR̂

3R̂ dR̂

 

Theorem 2.3   

(i) No estimator of the proposed classes of estimators  and can have 
MSE to terms of order n

3R̂ 4R̂
-1 smaller than the asymptotic MSE of the regression 

estimator . *
aR̂

(ii) The estimators  and  based on estimated optimum to 

terms of order n

3(est)
*R̂ 4(est)

*R̂
-1 have the same MSE as that of the regression estimator . *

aR̂
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Remark 3.1  

Following Srivastava (1967) a generalised estimator for R can be defined as 

 =gR̂

α

⎟
⎟

⎠

⎞

⎜
⎜

⎝

⎛
*
2

*
2

y

YR̂  , where α is a suitably chosen constant. 

For α = - 1,  reduces to while for α = 1,  yields the estimator  

and when α = 0,  boils down to the conventional estimator . It can easily be 

shown to terms of order n

gR̂ 3R̂ gR̂ 4R̂

gR̂ R̂
-1 that the minimum MSE of  is same as that of the 

regression estimator , i.e.,  

gR̂
*
aR̂

min.MSE( ) = MSE( ) = MSE( ) – RgR̂ *
aR̂ R̂ 2 θ K2 .  2

2C

Thus it is interesting to note that no estimator of the class  will have 

smaller MSE (to terms of order n

gR̂
-1) than that of regression estimator . *

aR̂

4. Numerical Illustration 

To demonstrate the performance of various estimators of R with respect to 
the conventional estimator , we consider the data used by Srivastava et.al. 
(1988). 

R̂

Fifty five children of 5 years of age belonging to Varanasi district of India 
were considered to estimate the index for malnutrition, i.e. weight/mid arm 

circumference as ⎟⎟
⎠

⎞
⎜⎜
⎝

⎛

1

0

Y
Y

. The auxiliary character chosen for this purpose is the 

chest circumference (y2). For this population required values are: 

 0Y  = 17.08  1Y  = 16.92  2Y  = 50.44 

  = 0.0161   = 0.0049   = 0.0027 2
0C 2

1C 2
2C

 ρ01 = 0.54   ρ02 = 0.84   ρ12  = 0.30 

 N = 55    n = 18. 

  Let PRE(T, ) = [MSE(T)/MSE( )] × 100 be the percent relative 

efficiency of T with respect to the conventional estimator . The MSE’s of 

different estimators and respective values of PRE are presented in the Table 4.1. 

R̂ R̂

R̂
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Table 4.1: MSE’s of various estimators of R with corresponding values of PRE 

Estimators 
 

R̂  1R̂  2R̂   R̂*
3(est)   R̂ *

4(est)  *
aR̂  

MSE 4.3×10-4 8.8×10-4 2.0×10-4 1.6×10-4 1.6×10-4 1.6×10-4

PRE 100.00 48.86 215.00 268.75 268.75 268.75 

Table 4.1 exhibits that the suggested estimator and based on 

estimated optimum are more efficient than the conventional estimator  and the 
estimators and and at par with the regression estimator . 

 R̂*
3(est)  R̂ *

4(est)

R̂
ˆ ˆ *ˆ

1R 2R aR
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SAMPLING AND ESTIMATION METHODS IN 
ESTONIAN HOUSEHOLD BUDGET SURVEY 

Imbi Traat1, Anneli Kukk2, Kaja Sõstra3

ABSTRACT 

In this paper redesign of  the sampling and estimation methods of the 
Estonian Household Budget Survey during 1998-1999 is considered. One of 
the most radical changes was made in the selection of households. 
Simultaneous application of both the address-rule and person-rule were 
applied with inclusion probabilities in the first case calculated solely on the 
information in the Population Register. An important improvement was 
achieved by applying calibration in the estimation stage.  Comparisons of the 
results from the old and from the redesigned survey are given in the paper. 

Keywords: Population Register, inclusion probabilities, poststratification, 
calibration 

1  Introduction 

The Statistical Office of Estonia runs its Household Budget Survey (HBS) 
according to a redesigned methodology since January 2000. The redesign works, 
financially supported by the World Bank, lasted nearly two years. Four working 
groups were formed to handle different aspects of the survey. The Household 
Group was responsible for the unification of definitions of the household 
composition, both in the national and international level. This group worked out 
changes in the household picture questionnaire which is used at the pre-interview 
of the household. The Income and Expenditure Group was busy with income and 
expenditure concepts and with the methodology how to ask this sensitive 
information. As a result the monthly income and expenditure diary as well the 
weekly food consumption diary were improved. The Macroeconomics Group 
observed that the Household Budget Survey would produce relevant data for their 
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calculations. The Sampling Group worked with the sampling and estimation 
methods of the survey. At a later stage one more working group was formed to 
analyse and rearrange the interviewer work.  The groups reported their work 
regularly to the specially formed Scientific Council consisting both from the 
statistics users and statistics producers. The foreign experts (Barbara Anderson, 
Richard Clare, Jan Kordos, Bengt Rosén, Peter Szivos, Joachim Vogel, Sylvester 
Young) participated in the initial and final seminars, and in some intermediate 
stages of the redesign work.  

In this paper an overview of the work done by the Sampling Group is given. 
A more thorough presentation is given in the final report by Traat (1999). The 
group team consisted of the authors of this paper and occasionally applied people 
from the Statistical Office of Estonia and from the Institute of Mathematical 
statistics of the University of Tartu. The foreign consultant of the group was Prof. 
Bengt Rosén who offered a valuable theoretical and methodological support to the 
group.  

During redesigns works many analyses were performed to assess the quality 
of the previous Household Budget Survey, launched in 1995. It appeared that the 
survey performed rather well in many senses, and valuable data were collected 
over the years.  Nevertheless, many procedures could be improved to meet 
imperfections coming from the real life. The main changes introduced in the new 
HBS are listed below, most of them being considered in this paper: 

• sampling of  households by two different  rules – by address- and by 
person-rule; 

• cross-sectional sample in every month of the year; 
• partly overlap of the sample during neighbouring years; 
• stratification to cover more evenly counties; 
• estimators for the new sampling scheme; 
• weighting for non-response; 

• by poststratification; 
• by calibrating on demographic data; 

• input for SUDAAN; 
• small area estimation (proposal). 

2  Major shortcomings of the old survey 

There were two major shortcomings in the old HBS – methodologically 
incorrect inclusion probabilities due to replacement households and biases in 
estimates due to nonresponse. 

2.1 Replacement households. 

In the old HBS a probability-proportional-to-size sampling procedure was 
used. The size was the number of 16+ (16 and older) members in the household, 
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given by the household itself. The size is an important component to determine 
the inclusion probability of a household. The procedure would be correct if the 
household of the selected person would be found and included into the sample. 
But since in Estonia people often do not live at the addresses recorded in the 
Population Register, an another household may live at the address received from 
the register. Due to time lack this another household was included into the sample 
and the selected household was not traced further. This household was called 
replacement household (ca 14% in the old HBS). The number of 16+ members of 
the replacement household was used to express its inclusion probability and 
further, the sampling weight of the household. Under these circumstances this was 
not a correct inclusion probability of the replacement household. The objective 
one would be determined by the number of persons having this address in the 
Population Register.  

Some analysis of the replacement effects was made in 1995 when the old 
HBS started. Distribution of the household size of the selected and replaced 
households was studied. With the assumption in mind that the dwelling 
determines the size of the household willing to live there it was decided that 
replacement does not cause considerable changes in the distribution of the 
household size (consequently, in the distribution of the inclusion probabilities). 
But it was noted that the replaced households are more frequently 1- and 2-
member households. After making additional comparisons during the redesign 
works it was discovered that percentage of the 1-member households among 
replacement households is higher than among selected households while the 
percentage of the bigger households behaves just in the opposite way (Table 1). 

Table 1. Selected and replaced households 

 by household size, 1st quarter 1997,% 

HH size   selected replaced 
1 18 25 
2 30 31 
3 21 22 
4 19 15 
5 8 6 

6 or more 4 1 
Total 100 100 

If the selected household would always been replaced by the household with 
the same size the sample structure wouldn’t been changed due to the replacement. 
But here it seemed that after replacements one-member households were over-
represented in the sample, and consequently the number of one-member 
households was overestimated in the population. Over-represented one-member 
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households in the sample cause somewhat biased estimates of incomes and 
expenditures. 

2.2. Nonresponse 

Nonresponse is a big problem in all household budget surveys which use 
diaries for collecting income and expenditure data. Total response rate in Estonian 
HBS was around 50% (53.5% in 1998). It varied through counties (Tallinn 31%, 
Viljandi 75.3% in 1998). If to observe the nonresponse reasons then the majority 
of households dropped out due to the lack of time and due to being inaccessible, 
both making 9-10% of the initially selected households (frame error excluded). It 
varied also over different household types (Traat and Tiit 1996) and over age 
classes, imposing that younger and more active households were less co-operative 
and the retired people households more co-operative.  The latter can be seen from 
the Figures 1 and 2 comparing HBS estimates with demographic data. The 
number of younger people is underestimated and the number of older people is 
overestimated by HBS. Due to the variability of the response rate over different 
population groups the sampling weights alone (formed by the inclusion 
probabilities) can not help to produce unbiased estimates. Therefore, the 
adjustments for nonresponse were necessary.  

Both of these problems (replacement households and nonresponse) were 
carefully studied. Solutions proposed for the redesigned HBS were: different 
system for selection of households (by address-rule and by person-rule) with 
appropriate calculation of inclusion probabilities, and in the estimation stage 
improved poststratification and additional calibration. 

3. New sampling design 

Sampling design of the redesigned survey is a stratified systematic 
probability-proportional-to-size design. Sampling frame is a part of the 
Population Register with people in the age 15+ on the sampling day, denote it by 
PR15+ (precise specification is given in Traat 1999).  

3.1 Strata 

The stratification scheme was worked out to produce good estimates for 
various levels of the population with efforts to get comparable estimates also in 
county level. Three regional strata were formed – BIG (6 biggest by population 
counties, including capital Tallinn), SMALL (9 smaller counties) and HIIUMAA 
(the smallest county). Systematic sampling procedure inside strata results with 
proportional allocation of the sample for its counties. Stratum BIG is sampled 
with smallest sampling rate (0.058%) yielding sample size 500. Nevertheless, 
Tallinn gets much bigger sample size than other counties. The latter is desirable 
from the estimation point of view since Tallinn obeys the lowest response rate and 
is most variable by its household characteristics. Higher sampling rate (0.10%) for 
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stratum SMALL guarantees bigger (and quite equal) sample sizes for its counties 
with total sample size 300.  The last stratum comprises just of one county 
Hiiumaa. Hiiumaa is so small that to get approximately comparable sample size 
with the counties in stratum SMALL it has to be sampled with three times higher 
rate. Separate estimates for Hiiumaa are demanded by the users of regional 
statistics.  

3.2 Probability-proportional-to-size sampling 

The inclusion probability of a household living at certain address actually 
depends on the number of people having this address in the PR15+ (the size of the 
address). The complication was that sometimes too many people had the same 
address in PR15+. For example, in the villages only the village name was the 
address. Having the aim to make inclusion probabilities as objective as possible, 
two rules for final selecting a household were suggested. 
• If the address of the selected person is complete, i.e. identifies living place 

exactly, the household with this address is taken into the sample (if several 
households live on the same address, all households are taken into the sample) 
– the address-rule. 

• If the address is fuzzy, i.e. does not identify the living place exactly but 
enables to trace the person then the household where the selected person 
belongs is taken into the sample – the person-rule.  

Together with each sampled record the size of the corresponding address 
has to be received from Population Register. After careful analysis it was decided 
that if the size of the address is 7≤  the household is included into the sample by 
address-rule, otherwise by person-rule. The decision is made automatically in the 
Statistical Office before the field work as soon as the sample is received. The 
calculations and the pilot survey showed that in this case 86% of the households 
will be selected by address-rule. The high percentage is desirable since selection 
by address-rule helps to handle time limits during data collection stage. 

The inclusion probability of the address i  in the stratum h selected by 
address-rule (also for all households living at the given address) is  

h

ih
i R

qn
=π , 

where  and  are the sample size and the number of records in PR15+ for 
stratum , and  is the size of the address in PR15+. The inclusion probability 
for the household i in the stratum h selected by person-rule is 

hn hR
h iq

h

ih
i R

pn
=π , 

where pi is the number of persons (15+) in this household, given by the 
household. 
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4. About sampling frame 

An extremely important issue is the adequacy of the sampling frame, 
especially for the redesigned HBS where inclusion probabilities are calculated 
directly from it. Therefore the Population Register (PR) was thoroughly studied. 
PR is a database (run by Andmevara Ltd) of all individuals living in Estonia 
(citizens and those having living permission). It includes a record for every 
person with person’s name, personal identification code, address code and some 
other indicators. In October 1, 1999 PR included 1 476 202 records/persons. The 
total number of the Estonian population was 1 453 844 on January 1st 1998 by 
demographic data. 

By personal talks with the people of Andmevara Ltd it has been found out 
that records of PR are checked and corrected for big cities and for most of the 
counties, address codes have been unified so that different presentations of one 
and the same address are not possible. Analyses ordered from the Population 
Register by sampling group convinced us that the database can be electronically 
easily handled, all kinds of comparisons are possible and searches by different 
indicators work well. 

The imperfections of the Population Register come rather from our law 
system than from the data base itself. Due to the absence of the registration law in 
Estonia some people do not have address in the Population Register. More 
precisely, they have a code that they are registered out from the address.  

4.1 Classification of addresses in Population Register 

Address part of a record in PR is a main link to find the household. It 
appeared that addresses in PR can be classified into following disjoint classes: 
• Complete address: Locates living place exactly, where mostly just one 

household lives, in rare cases more. 
•  Fuzzy address: Locates larger area in which a fairly large number of 

households live. An example of a fuzzy address is the name of a street in a 
small town, without house number or simply village name without further 
specification of the living place. However, for a PR record with a fuzzy 
address it should, in combination with "local knowledge", be possible to trace 
the recorded person if he/she has not moved away from the (fuzzy) PR 
address.  

• Void address: The address in the PR is blank or so non-informative that any 
person with the recorded address cannot be located.  
A record in PR with Complete or Fuzzy address is a sufficient record to 

locate the household. A record with Void address is insufficient. In 1998-08-19 
95% of the records were sufficient, and 5% insufficient. Among sufficient records 
6% were such were person had registered out from the old address but not in at 
another address (record included the old address) 

4.2. Distribution of addresses by their size 
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We compared the distribution of address sizes in PR and the distribution of 
household sizes estimated by HBS to predict the change of sampling weights 
when going over to the new sampling scheme. 

Table 4. Distribution of addresses by their size 

Size No of persons No of addresses % Size No of persons No of addresses % 

1 180398 180398 35.62 11 2398 218 0.04 

2 267912 133956 26.45 12 1680 140 0.03 

3 271536 90512 17.87 13 1534 118 0.02 

4 243144 60786 12.00 14 1288 92 0.02 

5 116265 23253 4.59 15 885 59 0.01 

6 51612 8602 1.70 16 1056 66 0.01 

7 23086 3298 0.65 17 1173 69 0.01 

8 11712 1464 0.29 18 900 50 0.01 

9 5697 633 0.12 19 1007 53 0.01 

10 3390 339 0.07 20 -> 173667 2362 0.47 

    Total 1360340 506468 100.00 

Addresses with big sizes define the villages, streets or institutional 
households. 

Table 5. Distribution of households by their size, estimated by the old HBS, %  

HH size 1 2 3 4 5 6 or more

IV quarter 1997 35.5 28.1 17.0 13.1 4.6 1.7 

II quarter 1998 35.2 29.0 16.9 12.8 4.3 1.8 

From Tables 4 and 5 we note that the distributions coincide really well 
which assured us, that new inclusion probabilities (involved in the sampling 
weights of estimators) have the same distribution as the previous ones and, 
consequently, the change of the sampling rule will not cause undesirable jumps in 
the estimates. At the same time it makes the inclusion probabilities correct.  

4.3. Undercoverage 

It was known that some of the addresses are not represented in the 
Population Register. It was very important to assess the proportion of these 
addresses since these addresses are unreachable with the address-rule approach – 
undercoverage. In fact they were unreachable even in the old HBS since the 
selected household was never traced. 
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To assess the extent of the undercoverage we carried out several comparative 
studies on the basis of the Estonian Labour Force Survey (LFS), the pilot 
Population Census and the Population Register. In LFS the rule is to find the 
selected persons’ households. The addresses of the households which in reality 
differed from those received from Population Register were compared with 
Register. These addresses would have been undercoverage if they really wouldn’t 
have been in the Population Register. Comparisons were made for Viljandi 
County where the undercoverage was found to be 3%. The pilot census took place 
from March 20th to March 29th 1998. Addresses for census regions were received 
from Population Register. During pilot census many additional addresses were 
found in these regions. Many back and force comparisons were made between the 
register and pilot census data files with repeated explanations to the involved 
people about the aim of the job. Finally, the undercoverage of the addresses was 
estimated to be 5-6% of all the living places in Estonia. The proportion is small 
enough to state that it does not affect the estimates of averages (per household, 
per person). Nevertheless, the undercoverage households were statistically 
compared to the households whose addresses exist in the register. The person-
level data and the data about living rooms of the pilot census were used. No 
significant difference was found among these households. The undercoverage has 
an effect to the estimates of certain totals. They will be underestimated. 
Calibration with demographic data is suggested to overcome this problem. 

During redesign works it appeared that certain part of the undercoverage 
occurs due to the sampling procedure. Namely, when taking a sample the records 
having a code ‘registered out of the address’ were left aside in the Population 
Register (more precise specification is given in Traat 1999) with reasoning not to 
supply customers with wrong location data.  

 
 
 
 
 
 
 
 

Table 6. The frequency of registration at an address  and  out of an address  by 
counties, PR15+ (30.09.1999) 

County 
code 

County name No. of people Reg. out Reg. in Reg. out % 

784 Tallinn 361822 32928 328894 9,1 
37 Harju 102717 4133 98584 4,0 
39 Hiiumaa 9195 120 9075 1,3 
44 Ida-Viru 172769 4195 168571 2,4 

 



STATISTICS IN TRANSITION, December 2000                                                             1037 

49 Jõgeva 32972 791 32181 2,4 
51 Järva 34180 1230 32926 3,6 
57 Lääne 26268 857 25410 3,3 
59 Lääne-Viru 61327 3966 57335 6,5 
65 Põlva 28439 677 27762 2,4 
67 Pärnu 79869 3154 76715 3,9 
70 Rapla 31762 1010 30748 3,2 
74 Saaremaa 31850 753 31097 2,4 
78 Tartu 124313 7321 116992 5,9 
82 Valga 31483 692 30789 2,2 
84 Viljandi 50911 1805 49106 3,5 
86 Võru 35630 1539 34090 4,3 

Total  1215507 65171 1150275 5,4 

As can be seen from Table 6  5.4% of the records are of the type not used 
when taking a sample. These people can appear in a sample only if at least one 
person in the household is registered at their address. If no persons are registered 
at an address in the register (an empty address), the address can not appear in a 
sample. An empty address in the register means that all the records having this 
address are provided with a code ‘registered out’. In most cases an address from 
which all people have registered themselves out, is not an address of a living 
place Thus, leaving such records out when taking a sample is justified. It was 
found that there were 15 839 different empty addresses, which forms 2.5% from 
the Estonian dwelling stock (622 100, Statistical Yearbook of Estonia 1997, p. 
263). Certain part of this 2.5% of addresses might be used as living places, which 
in this case forms undercoverage by the sampling procedure. Undercoverage of 
this type is negligible.  

5.  Weighting 

5.1 Weighting by poststratification 

Poststratification in the analysis stage is used to raise the accuracy of 
estimates by compensating nonresponse. Poststratification helps to compensate it 
if there exist groups of households in the population which differ by their 
response rates (propensities) and by the average of the study variable. It was clear 
that Tallinn was so different for its characteristics (participation rate, income and 
expenditure level) that it had to form a separate poststratum. Several analyses had 
been made to determine the following poststrata: Tallinn; East (7 Eastern 
counties); West (8 Western counties). Together with predefined strata Big, Small 
and Hiiumaa, we ended up with six different weighting groups (strata/poststrata) 
indexed by g (g=1,2,…,6). 
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Tables below demonstrate the initial sample sizes and response rates in the 
groups g (number of households filling in all the diaries, divided by the initial 
sample size), also averages of some income and expenditure items. One can see 
that the response behaviour and averages of the study variable are truly different 
in these groups, thus, justifying the determined poststrata. Hiiumaa is not given in 
the tables since it is not a group for compensating nonresponse, rather a stratum 
with bigger sampling rate.  

Table 7. Sample sizes and 1998 response rates in the strata / poststrata  

Strata/Poststrata  Tallinn  East West Total          

Big             200 0.29 127 0.55 173 0.48 500 0.45 
Small               176 0.63 124 0.54 300 0.59 
Total              200 0.29 451 0.59 449 0.5 800 0.49 

Table 8. Average per household member, per month in 1998 

Big Small  
Tallinn East West East West 

Disposable income (net) 2531.0 1523.4 1825.3 1486.2 1693.5 
Income from labour 1790.8 916.1 1177.4 775.8 997.7 
Income from self-
employment 

72.0 94.2 125.4 162.0 175.0 

Transfers 480.8 454.1 429.5 465.0 424.1 
Expenditure 2560.6 1378.8 1787.7 1534.3 1637.6 
Food expenditure 658.8 598.7 628.3 642.8 666.6 

The poststratification weights compensating nonresponse are: 
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5.2. Calibration by demographic data 

The aim of the calibration is to correct weights  by a correction factor  
so that the estimated sex-age distribution of HBS is as close as possible to the 

iw if
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demographic data. The same method is used to correct weights in the European 
Community Household Panel Survey (Verma 1995). 

First, weights  are corrected so that the estimated total of people with new 
weights will be equal to the actual number of people by demographic data (people 
living in institutions are excluded). The corrected weight 

iw

iw′  for each household 
is  

,ˆ ii w
L

L
w =′  

where is the estimated total of people in HBS population, w∑ == v
i ii mwL 1

ˆ
i  and 

, respectively, are the initial weight and number of members of the household 
i, v is the number of responding households, and L  is the total of people by 
demographic data with institutional people subtracted. As a result 

im

LmwL v
i ii =′= ∑ =1

ˆ . 

Second step is to make additional calibration of weights, 
'''
iii wfw = , 

so that with iw ′′  the estimated totals of people in certain sex-age groups are close 
to the actual number of people in these groups. The least square method for 
finding vector of correction factors  is used (Verma 1995): F if

)ˆ()( 1 TTXXXIF −′+= − . 

Here I  is the vector of ones. The elements of the vectors T and T
)

 are, 
respectively, the actual numbers of people in sex-age groups  by demographic 
data, and corresponding estimated numbers by HBS. The matrix  has 

elements , where  is the number of members of the household i in 

the sex-age group j. Weights 

)( ijxX =

ijiij mwx ′= ijm

iw′  guarantee that . LLxi j ij
ˆ==∑ ∑

Many analyses were made to find suitable sex-age groups for calibration. 
Typical pictures when comparing the HBS estimates and demographic data in 
sex-age groups are given on Figures 1 and 2.  

Figure 1. Difference between estimated number of women and demographic data 
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in age groups, 3rd quarter 1998 

 

 

 

 

 

Figure 2. Difference between estimated number of men and demographic data in 

age groups, 3rd quarter 1998 

-15000

-10000

-5000

0

5000

10000

15000

16-19 20-24 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65-69 70-74 75-79 80+

The suggested calibration groups are given in Table 9. 

Table 9. Sex-age calibration groups 

Group Sex Age 
1  0–15 
2 men 16–54 
3 men 55 and older 
4 women 16–44 
5 women 45 and older 

 



STATISTICS IN TRANSITION, December 2000                                                             1041 

6.  Parameters and Estimators 

Most of the estimated parameters in HBS are several means per person 
(income per person etc.). Two basic formulae are used. The total is estimated by 
the weighted Horvitz-Thompson estimator 

∑= r ii ywŶ , 

where  is weight of the household i  after poststratification and calibration,  
is the value of the variable measured on the household i and r denotes sample of 
respondents. A mean is estimated by the ratio of weighted Horvitz-Thompson 
estimators     

iw iy

X
YY ˆ
ˆˆ = , 

where ∑= r ii xwX̂ with  being some other variable measured on the 

household i. Using different variables on the place of and  all the totals and 
means of HBS can be estimated.  

ix

iy ix

Conservative variance estimators (assuming with-replacement sampling 
designs) can be calculated with the special software for survey data analysis 
SUDAAN. Programme package SUDAAN was studied and its procedure fitting 
to the sampling design of HBS was found out. 

7.  Small Area Estimation 

Often there are important but small subgroups (domains) in the population 
for which estimates are desired. Sampling with equal sampling rates over all the 
population  results with the small sample size for that group and reliable estimate 
is not possible for it. Sometimes it is possible to separate this domain as a stratum 
and to sample it with higher rate. But repeated survey of a small domain soon 
ends with the situation where almost all units have been in the sample at least 
once and refuse to participate in the survey again.  

In Estonian HBS the county Hiiumaa is a small area (on 1 January 1999 the 
population size was 11 798 persons, by Statistical Office of Estonia). Regional 
statistical information about Hiiumaa is considered very important. Therefore 
Hiiumaa is sampled with higher rate. But, for example, in 1998 19% of 
households in Hiiumaa refused to participate in the survey since they had 
participated in some time earlier. Therefore alternative possibilities to estimate 
Hiiumaa were studied. A synthetic estimator (see Särndal, Swensson, Wretman 
1992, pp. 408-412) was proposed. For applying this estimator analyses were made to 
find similar population groups to the ones of Hiiumaa from other counties (Traat 
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1999). However, the method was not applied in the first round of the redesigned 
HBS. The latter was urgently suggested by some regional experts too. 

8.  First results 

During implementation stage before the first data were released some 
modifications were introduced into calibration procedures. A county-level 
calibration was added to produce more precise county-level statistics. Table 10 
illustrates how calibration changes estimates. The estimates in the first column of 
the table include poststratification and not calibration but in the second column 
both.  
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Table 10. Average income per month, 1st quarter 2000 (per household member in 
kroons) 

Income Estimates before 
calibration 

Estimates after 
calibration 

Income from labour 1265.9 1305.1 
Income from self-employment 101.2 102.9 
Transfers 591.1 566.0 

Incl. pensions 407.8 380.8 
“ “ child and child care benefits 67.7 67.7 

Other income 32.3 32.7 
DISPOSABLE INCOME (NET) 1990.5 2006.7 

Table 10 shows that calibration increased the income from labour and 
decreased the income from pensions. Since without calibration the number of 
people in the age group 25-44 was underestimated therefore the income from 
labour was underestimated too. On the other hand number of people in the age 
group 55 and over was overestimated which raised the income from pensions. 

Figure 3. Average income in month per person  
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Figure 4. Transfers and pensions in month per person  

 
At the moment data from the redesigned Household Budget Survey have 

been published for two quarters. Some of the time series are given below to 
illustrate the effect of the change in the methodology. Estimates are printed for 18 
quarters beginning with first quarter 1996 and ending with second quarter 2000, 
thus the two last estimates being from the redesigned survey. 

The estimates on Figure 3 continue their general trend in spite of the change 
in the methodology. The transfers and pensions on Figure 4 have considerable 
decrease in the last two quarters. This is expected effect of the calibration which 
balances over-represented elderly age group. It was possible to get information 
from the state budget about actually paid total of pensions in the first 
quarter of 2000. The HBS estimate was only 0.09% higher than the 
actually paid sum. 
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Figure 5. Expenditures in month per person 
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Expenditures on Figure 5 have increased which can be explained by the 

general increase of the living costs but also by methodological changes, by raising 
the importance of people in the active age with calibration. There is a slight 
increase of the expenditures on food (Figure 6) which reflects the processes in 
reality.  
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Figure 6. Expenditures on food and dwelling in month per person  
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REPORT 
 

THE SECOND INTERNATIONAL CONFERENCE 
ON ESTABLISHMENT SURVEYS (ICES-II) 

Buffalo, New York, USA, June 17-21, 2000 

The first ICES was held in the same place in 1993. During previous seven 
years practitioners have implemented many new techniques. In this time 
were also collected experiences which let scientist and experts more 
efficient used statistical techniques and tools. That all experiences led to 
good quality of presented survey results. The presentation of experiences 
by statistician and scientists and popularisation of new technique was the 
main aim of the conference. 

There were many international organisations providing conference support, 
among others: 

International Association of Survey Statisticians, Statistical Society of 
Canada, US Government Agencies, International Government Agencies, 
Australian Bureau of Statistics, Statistics Canada, United Kingdom Office 
of National Statistics, Private Agencies. 

Invited experts from all over the world presented problems which they 
encountered while creating the methodology as well as at the stage when 
surveys were conducted. During the conference differences existing 
between theory and practice dependent on the sector of the national 
economy were discussed. A lot of presentations concerned different 
problems faced by statisticians in particular countries and sectors of 
statistics. 

In respect to organisation, the conference was devided into three basic 
groups: 

• Sampling and Estimation for Business Surveys (by Michel A. 
Hidiroglou, Statistics Canada).  
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• Using the North American Industry Classification System (NAICS) 
(by Wanda Dougherty, Carol Manka, U.S. Census Bureau; and Ken 
Young, Statistics Canada).  

• Applying Principles of Visual Design to Establishment Surveys (by 
Don Dillman, Washington State University).  

The second basic group consisted of several presentations of software that 
statisticians can use in statistical work. 

Among others there were presented: 

• Computerised Self-Administered Questionnaires (by Diane Harley 
and Kimberly Pressley, U.S. Census Bureau)  

• Electronic Forms (by Jon Walmsley, Tariff and Statistical Office, 
United Kingdom)  

• Touch-tone Data Entry and World Wide Web (by Richard Rosen, 
Chris Manning, and Louis Harrell, U.S. Bureau of Labor Statistics)  

• Common Collection and Processing System (by Patty MacNaught, 
U.S. Energy Information Administration)  

• A Framework for Editing and Imputation (Wim Hacking, Hans 
Wings, and Lon Hofman, Central Bureau of Statistics, Statistics 
Netherlands)  

• SOLAS for Missing Data Analysis (N. Geary and F. O'Callaghan, 
Statistical Solutions, U.S. / Ireland )  

• QCDAS (Quality Control & Data Analysis System) ( Keith Davis 
and Walter Mudryk, Statistics Canada)  

This group of presentations stressed utility of this type of software, its 
efficiency to solve the problems statisticians meet in their daily statistical 
work. 

Within the third basic group (for me it was the most interesting group) 
statisticians presented their experiences and new statistical techniques that 
could be used at the stage of designing or conducting statistical surveys or 
for elaboration of obtained data. Presented papers covered almost all 
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subjects on survey methods for Businesses, Farms, and Institutions. This 
part consisted of 59 main sub-subjects, which covered the following fields: 

• improving the quality of data in business surveys,  

• problems and improvements in surveys of commodity flows,  

• estimation strategies, evolving frames and registers ,  

• data analysis,  

• designing surveys,  

• web surveys in establishment data collection,  

• an international perspective for business surveys,  

• trend estimation,  

• improving response rates of business surveys,  

• strategies in data collection,  

• imputation,  

• seasonal adjustment,  

• sampling,  

• confidentiality,  

• variance estimation,  

• co-ordinating sampling between and within surveys,  

• outliers,  

• improving response,  

• statistical methods to address non response,  

• principles and practices in the measurement of the unrecorded 
economy,  

• estimation with administrative data.  
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Unfortunately, since the conference was held during three days, that 
invited papers were presented simultaneously, and each participant had to 
choose only the subjects that interested her/him most. I would like present 
some remarks from topics I attended. 

Susan Linacre from Australian Bureau of Statistics officially opened the 
conference. She put stress on the fact that statisticians need new tools to 
work efficiently in the rapidly changing world. She presented some of the 
main issues discussed at ICES-I and described the progress in these issues. 
She also presented new trends in statistics, what might be the new issues 
for establishment surveys, and their possible implications as well as the 
steps which might be taken to solve them. 

The most important in present statistics is to improve the quality of 
collected and elaborated data in business survey. Many decisions in 
macroeconomic management are taken on survey information. This topic 
was presented during the some presentations. To solve this problem many 
statistical techniques are used, including the cognitive research methods. 

The second problem, which was discussed, describes how to improve 
response rate. The most important when the survey is carried out are 
relations between the statistician and respondents. In these techniques the 
stress is put on the fact that the respondent should not feel as a petitioner in 
an office, but he must feel as a partner. Tailored Design of Self-
Administered Surveys is a perspective for doing surveys in this way. 
Tailored Design takes into account features of the survey situation 
including specific population, survey content and implementation 
procedures. 

There are many reasons for non-response. One of them is not a good 
business register. Inaccurate addresses and other mistakes lead to high 
cost, and non-response rate. On the other hand, a proper business register 
is a rich source of information. It could be utilised as a comprehensive 
source of information on employment and wages, with information 
available by geographic area, industry, employment size class, and by 
many other characteristics. The business register is also used as a sampling 
frame for sample surveys. One of the papers examined the record linkage 
methodology utilised between statistics and administrative sources to 
identify and maintain the continuity of establishments across time. This is 
of particular importance when identifying establishment births and deaths, 
and for economic analysis of job creation and destruction. 
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Outliers are serious problem for a statistician. Many methods are used to 
detect them. Identification of outliers by calculating Mahalanobis' 
Distance, where the covariance matrix is robustly estimated using an 
approximation of the Stahel-Donoho estimator is one of the methods. This 
method can identify outliers that violate the correlational structure of the 
data, which is very important in business surveys. Mahalanobis' distance 
can also be decomposed to identify which variable of the outlying record is 
most problematic. 

In present statistics in the most developed countries Electronic mail and 
Web surveys are an important mode of data collection. In establishments of 
this type of survey statisticians meet many serious problems i.e. coverage 
problems, sampling, response rates, dual frames, quality of data, editing, 
questionnaire design, technical and organisational and limitations. It was 
presented how Electronic mail and Web pages could be used in 
establishment surveys. Presentations covered all basic aspects of the 
contemporary use of Web surveys in establishment surveys. On the other 
hand electronic questionnaires have also some advantages. Online help, 
auto-calculations, importing of data from pre-existing spreadsheets reduce 
respondent burden. Using Web as a transportation vehicle, interactive 
edits, which allows respondents to correct their responses, as they are 
entered reduces costs in comparison to the traditional method. 

All papers presented at the conference met with great interest. The 
knowledge gained can now be used in practical daily work to improve 
statistical surveys. 

J. Kotowski 

Central Statistical Office, Warsaw, Poland 
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ANNOUNCEMENTS 
SEMINAR ON “EAST EUROPEAN TRANSITION AND EU 

ENLARGEMENT: 
A QUANTITATIVE APPROACH” 

Gdańsk, Poland, 15 – 21 June, 2001 

Seminar on "East European Transition and EU Enlargement: A 
Quantitative Approach" organised by the Macroeconomic and Financial 
Data Centre of the University of Gdańsk will be held in Gdańsk from June 
15 to June 21, 2001. The seminar is financed by Phare ACE Project (P98-
2876-W) and State Committee for Scientific Research of Poland. 

After the adoption of the Copenhagen Criteria set by the EU, the problems 
of the accession of the transition economies and, especially, of the 
evaluation of the progress made by the candidates have gained attention of 
economists, policy makers and scientists in many countries. These 
problems tend to be analysed with the use of econometric modelling, 
forecasting and simulation policy modelling. Nevertheless, there is a 
diversity of approaches; different methods are applied and different 
conclusions drawn. Such a diversity of results calls for a forum where 
different ideas will be presented, discussed (in the presence of policy 
makers) and appropriate methodological and practical conclusions will be 
drawn. 

The seminar is meant to provide a forum for scholars and practitioners to 
exchange ideas and results. 

Main topics of the seminar are: 

Econometric modelling of transition; 

Current status, prospects and country specific problems of accession; 

Convergence of CEEC – inference from theoretical and empirical 
models; 

Modelling labour market development in transition countries; 
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Financial markets and EU enlargement; 

Purchasing Power Disparities and Maastricht criteria. 

The Steering Committee consists of: 

Professor Wojciech Charemza , University of Leicester, UK, 

Professor Stephen Hall, Imperial College, UK, 

Professor Svend Hylleberg, University of Aarhus, Denmark, 

Dr Michal Olexa, Institute of Informatics and Statistics, Bratislava, Slovak 
Republic, 

Professor Krystyna Strzała, M&FDC, University of Gdańsk, Poland. 

The seminar will include invited sessions by Jean Louis Brillet (National 
Institute for Statistics and Economic Studies, France), Gabor Korosi 
(Hungarian Academy of Science), Renzo Orsi (University of Bologna, 
Italy), and contributed papers. A conference volume will be published. 
Contributors are encouraged to submit their papers for publication subject 
to standard refereeing procedures. 

Prospective contributors should submit the following items: 

1. an abstract – app. 300 words (full enough to convey the main results of the 
paper) and a cover letter not later than January 30, 2001  

2. a full paper not later than March 31, 2001.  

They should be sent to: 

Professor Krystyna Strzała 
Macroeconomic and Financial Data Centre 
Department of Econometrics 
University of Gdańsk 
Ul. Armii Krajowej 101 
81-824 Sopot, Poland 
E-mail: sem2001@panda.bg.univ.gda.pl

The Committee encourages, but does not require, electronic submission 
(preferably in Word'97) to the above address. The cover letter must 
include: 1) the name, affiliation, correspondence address, fax number and 
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e-mail address of the author(s) and 2) the title of the proposed paper with 
its classification number according to the JEL area classification, and up to 
6 keywords. Final decision will be made on full papers. 

Financial assistance of the Phare ACE Programme and the State 
Committee for Scientific Research of Poland enables us to offer a limited 
number of grants for travel and accommodation. Participants wishing to 
apply for assistance should request an application when they submit their 
papers. 

Further information on the seminar is available at 
http://seminar2001.bg.univ.gda.pl
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THE SIXTH INTERNATIONAL CONFERENCE ON TEACHING 
STATISTICS(ICOTS-6) 

Durban, South Africa, 7 - 12 July 2002 

http://www.beeri.org.il/icots6/

The International Association for Statistical Education (IASE) and the 
International Statistical Institute (ISI) are pleased to announce that the 
Sixth International Conference on Teaching Statistics (ICOTS 6) will be 
hosted by the South African Statistical Association (SASA) in Durban 
from July 7-12, 2002. 

The major aim of ICOTS is to provide the opportunity for people from 
around the world who are involved in statistics education to exchange 
ideas and experiences, to discuss the latest development in teaching 
statistics and to expand their network of statistical educators. The 
conference will include keynote speakers, invited speakers, contributed 
papers, workshops and forums, demonstration lessons, roundtable sessions, 
poster sessions, book and software displays, hands-on computer sessions 
and many opportunities for the communication and exchange of 
experiences and ideas. 

As the conference theme for ICOTS-6 is "Developing a statistically literate 
society", special sessions on statistics literacy are planned. These will 
include keynote speakers on statistics literacy and sessions and discussions 
of the role of statistics in a number of everyday contexts. 

The IASE will make a concentrated effort to attract African participants, 
and in particular will offer some financial assistance to delegates from 
African developing nations. It is also planned that there will be strong 
participation from local school teachers. 

Long before the arrival of the first Europeans in Durban, the Zulu people 
recognized the value of this jewel on the east coast of South Africa. They 
named it Thekweni – the place where the sea and earth have made union. 

http://www.beeri.org.il/icots6/
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This is a part of Africa where the warmth of the sun is reflected in the 
warmth of the people, where the blue of the sea parallels that of the sky. 

The conference will take place at the International Convention Centre, 
Durban, offering versatility and key features of exceptional standards of 
service and cuisine. This state-of-the-art Centre has set the highest 
standards for its qualified staff and services to ensure a stress-free and 
successful event. ICC Durban is the ultimate synergy of Western 
technology and African hospitality and charm. 

ICOTS Topics 

Topic 1. Statistics Literacy 
Topic 2. Statistics Education at the School Level 
Topic 3. Statistics Education at the Post Secondary Level 
Topic 4. Statistics Education/Training and the Workplace 
Topic 5. Statistics Education and the Wider Society 
Topic 6. Research in Statistics Education 
Topic 7. Technology in Statistics Education 
Topic 8. Other Determinants and Developments in Statistics Education 
Topic 9. An International Perspective on Statistics Education 
Topic 10. Contributed Papers 
Topic 11. Posters 

International Program Committee (IPC): 

IPC Executive: 

Maria-Gabriella OTTAVIANI (Italy), Chair, 
<ottavian@pow2.sta.uniroma1.it> 

Brian PHILLIPS (Australia), International Organiser, 
<bphillips@swin.edu.au> 

Dani BEN-ZVI (Israel), IPC Secretary, <dani.ben-zvi@weizmann.ac.il> 

Local Organizing Committee (LOC) Executive: 

Delia North (South Africa), Chair of the Local Organizing Committee, 
<delian@icon.co.za> 

Linda Haines (South Africa), IPC representative on the LOC, Past 
President of South Africa Statistical Association (SASA),  
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<haines@stat.unp.ac.za> 

ICOTS6 Websites 

IPC Website: http://www.beeri.org.il/icots6/ 
LOC Website: http://icots.itikzn.co.za/ 

For further details, please contact: 

• Maria-Gabriella Ottaviani, mariagabriella.ottaviani@uniroma1.it  

• Delia North, delian@icon.co.za  
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Leslie Kish (1910 - 2000) 

Leslie Kish, professor emeritus of sociology at the University of Michigan 
and  research scientist emeritus of the university's Institute for Social 
Research,  died quietly on October 7, 2000. His death came after a long 
period of  hospitalisation, which he faced with characteristic energy and 
courage. 

Thus  ended a long and productive life, marked by tremendous vitality, 
commitment to  humanitarian values, and a bottomless curiosity about the 
world in all its  aspects. A few months before his death, Leslie's family, 
colleagues, former  students and many friends had gathered to celebrate his 
90th birthday and the  creation of a university fund, in his honour, for the 
training of foreign  students in population sampling. 

 Kish was born in 1910 in Poprad, then part of the Austro-Hungarian 
Empire, now  in Slovakia. In 1925 the family, parents and four children, 
migrated to the  United States and settled in New York, but in less than a 
year Leslie's father  died, suddenly and unexpectedly. The family decision 
to remain in the United  States meant that the two eldest would have to find 
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work and that their high  school and college educations would have to be 
entirely through night school. 

In 1937 Leslie Kish had less than one year of undergraduate college work 
to complete. Deeply concerned with the threat of a fascist sweep through 
 Europe, however, he interrupted his studies and went to Spain as a 
volunteer in  the International Brigade, to fight for the Spanish Loyalists. 
He returned to  the United States in 1939 and graduated from the night 
City College of New York  with a degree in mathematics (Phi Beta 
Kappa). He then moved to Washington, where he was first employed at the 
Bureau of the Census and then as a  statistician at the Department of 
Agriculture. There he joined the group of  social scientists who were 
creating a survey research facility within that  department. 

Again, his career was interrupted by war; from 1942 to 1945 he served in 
the  U.S. Army Air Corps as a meteorologist. He rejoined his colleagues in 
the Department of Agriculture in 1945, and in 1947  moved with several of 
them to the University of Michigan, where together they  founded the 
Institute for Social Research. During his early years at Michigan,  Kish 
combined full-time statistical work with the completion of an M.A. in 
 mathematical statistics (1948) and a Ph.D. in sociology (1952). 

Throughout his long career at the university, Kish concentrated on the 
theory  and practice of scientific sampling of populations. His 1965 book, 
Survey  Sampling, a classic still in wide use, is referred to by students and 
faculty  as the bible. In 1948 he initiated a summer program for training 
foreign  statisticians in population sampling, which has generated a large 
international body of loyal alumni in more than 100 countries.  Kish's 
scholarly writing and  innovative research in sampling continued 
undiminished after his formal  retirement from the university in 1981. He 
was in great demand as an expert  consultant throughout the world and in 
response travelled extensively and  enthusiastically. 

Among the many honours and awards that came to him during his long 
career were  designation as the Russell lecturer, the University of 
Michigan's highest mark  of recognition for a faculty member; election to 
the presidency of the American  Statistical Association, election as a 
fellow of the American Academy of Arts  and Sciences, the American 
Association for the Advancement of Science, and the  Royal Statistical 
Society of England. To these were added, in his retirement  years, election 
as an Honorary Fellow of the International Statistical Institute and as an 
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Honorary Member of the Hungarian  Academy of Sciences. He also 
received an honorary doctorate from the University  of Bologna on the 
occasion of its 900th anniversary. 

Dr. Kish is survived by Rhea, his loving wife of 53 years; his daughters, 
Carla and Andrea Kish; his son-in-law, Jon Stephens; his granddaughter, 
Nora Leslie Kish Stephens; and his sister, Magda Bondy. At his  request, 
his body was donated to the University's medical school and there will  be 
no funeral service. Meanwhile, the Kish family welcomed friends on 
 Tuesday, October 10 in the Community Room at 1050 Wall Street from 7-
9 p.m.,  and again on Thursday, October 12 from 3-5 p.m. Those who wish 
to make  contributions in Leslie's honour may contribute to the University 
of Michigan  with designation for the Leslie Kish International Fellows 
Fund. An alternative  choice, also close to Leslie's heart and representative 
of his values, is the  Council for a Livable World, 110 Maryland Ave NE, 
Washington, DC 20002. 

Professor Kish supported our journal and published in Statistics in 
Transition an article entitled: The Hundred Years’ Wars of Survey 
Sampling, Vol. 2, Number 5, December 1995, pp. 813-830. His books and 
articles were very often quoted in our journal, and they will stay with us 
for years. 

  

The Editor 
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