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Abstract

The energy statistics in Poland was in the past concentrated on energy production and
industrial consumption, but little information was available on the households energy
consumption. This data unavailability was an important barrier for the various analyses and
forecasting of the energy balance developments. In the recent years some successful attempts
were made to acquire a wider and more reliable picture of household energy consumption. The
households surveys were made and some existing data were analyzed and verified. The better
and more detailed picture of households energy use was in this way constructed. The
breakdown of energy consumption by end-use categories (space heating, water heating,
cooking, electrical appliances) was quite reliably estimated. Important international cooperation
and guidance was used in the course of Polish households energy consumption research.

1. POLISH ENERGY STATISTICS IN THE PAST (IN THE CENTRALLY
PLANNED ECONOMY CONDITIONS)

Energy statistics in Poland was in the past concentrated on the monitoring of energy
production and industrial consumption. Little research was made and little information was
available on the households energy consumption. A similar situation existed in relation to the
data for the services sector and private agriculture. This situation was in general more or less
typical for all centrally planned economies, where the economic systems and statistical
procedures were built around standard guidelines.

The energy production processes, energy transformation processes and energy
consumption by state-owned enterprises of industry, transport and agriculture were subject to
the very detailed data collection. All (around 10,000 in number) Polish state enterprises
submitted the detailed questionnaires on the energy matters, which were obviously only a small
part of all statistics.

The national statistical system attempted to monitor in detail the various elements of the
state-owned enterprises activities. All those detailed data were of course necessary in the
conditions of centrally planned economy where all the economic decisions were taken at the
government level and the government institutions were de facto super-managers of the
enterprises.

At the same time the energy consumption of households, private agriculture and services
sector was never surveyed in the sufficient detail. The central planning authorities just
estimated in some general way the annual energy requirements of these sectors, allocated to
them more or less the estimated amounts of fuels and did not show any special interest in the
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real patterns of consumption, despite the large inefficiencies and large energy saving potentials
in these sectors. For example, in the annually published statistics [1], which is the basic Polish
energy statistical yearbook until now, there is a large general category of "Other consumers".
This category, which consists of households, services, private agriculture and some
miscellaneous activities, is just the residue of energy consumption which remained after
measuring the consumption by state-owned enterprises. For this category only one column of
data is presented while the data on industrial enterprises (state-owned as well as those which
were recently commercialized or privatized) are disaggregated and presented on about 40 pages
of the book. Such difference in the level of detail can not be assessed as normal when the
"Other consumers" use approximately 40% of Total Primary Energy Supply or 55% of Total
Final Consumption of energy in Poland. So, roughly speaking, one half of the energy
consumption was decomposed into 200 detailed columns of data and, about the other half,
everything what was known in the framework of official statistics, represents just one column!

Moreover, even the extensive statistics on industrial energy consumption are not fully
useful for modern energy planning and forecasting, because the data are collected at the level
of enterprises and at the level of product, in order to calculate the physical energy intensities
of production processes and to monitor the physical performance of the enterprises. The energy
consumption data are not collected by such end-use categories which are applied by ENPEP
and other modern energy planning tools.

2. OBJECTIVES OF COLLECTING THE HOUSEHOLD ENERGY DATA

Collection of statistics is not a job for itself. The statistics typically provides important
assistance in the development of national energy policy, in identifying inefficiencies and energy
saving possibilities, and in analyzing historical trends. Projects such as the current IAEA
Technical Cooperation for Poland on energy planning using the ENPEP package cannot be
reasonably conducted without reasonable statistics.

The households energy consumption data should generally be collected in such a manner
as to allow to obtain not only very general figures but also some disaggregations, as for
example:

urban versus rural consumption,

disaggregation by end-use categories (space heating, water heating, cooking,
electrical appliances).

Lack of properly disaggregated data from household sector was in Poland a serious
barrier for the analyses and forecasting of the energy demand and energy balance. There were
no reliable figures even to respond to very important questions such as:

how much would the energy consumption change if the houses were provided with
better insulation?

will it be reasonable and economic to heat some group of buildings with district heat
or with individual heating installations?
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what will be the consequences on energy consumption of the gradual introduction
of new equipment (e.g. automatic washing machines, compact fluorescent lamps)?

Even some very basic and apparently easy questions could not be answered without
uncertainty, for example:

how many flats in Poland are supplied with district heat?

how many dwellings use wood as energy source and how much wood?

how many flats have electric boilers for hot water?

3. ENERGY STATISTICS ADJUSTMENT TO THE REQUIREMENTS OF A
MARKET ECONOMY

The transition to the market economy caused that the energy statistics, as well as the
whole national statistical system, had to be seriously reconstructed. The growing international
exchange of information, scientific research requirements on an international level, need for
more reliable forecasting, commercial value of the information and, last but not least, Poland's
aspiration for European Union, OECD and International Energy Agency membership, made it
inevitable that the energy statistics had to be reconstructed to the patterns of Western World.

This reconstruction is completed for the most important elements. The reconstruction
task was quite complicated because several important elements were very different in the Polish
methodology as compared to international methodologies, namely:

(1) different classification of economy sectors and industry branches,

(2) different treatment of some energy transformation processes,

(3) major gaps in the statistics for households, agriculture and services energy
consumption,

(4) lack of energy prices statistics,

(5) application of different units of measure.

In order to solve the problem of household energy data unavailability, some studies and
projects were conducted in the recent years by the Energy Information Centre, with the
participation of Central Statistical Office and some other institutions. The results of these
studies have led to a significant enhancement of the knowledge of the energy consumption by
households.

4. INTERNATIONAL INSPIRATION FOR POLISH RESEARCH

At the beginning of the described studies, the general analysis of the available
publications from OECD countries brought among others the following conclusions:
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(1) Many countries have a better knowledge of its household energy consumption than
Poland, and this is particularly true for almost all developed countries,

(2) this knowledge is essential for better understanding, analyzing and forecasting of
this sector developments,

(3) there is no uniform method to acquire this kind of information, but the two most
promising methods are typically: (i) sample surveying of households, and (ii)
combining of the various information found in housing statistics, equipment
statistics, technical literature etc.

The achievements of two important foreign institutions inspired largely the Polish
research of household energy consumption. These institutions are: Eurostat (Statistical Office
of the European Communities) and Lawrence Berkeley Laboratory (the well-known scientific
centre in the USA). Polish research has largely benefited from studying their publications and
from personal discussions with the experts of both institutions. Additionally, the Commission
of the European Communities has granted Poland some financial means to help conduct the
sample survey of households.

Eurostat's publication "Energy Consumption in Households" [2] is an excellent example
of the international research in this subject. The book contains the results of the project
conducted by 11 European Community member states and by Eurostat. The aim of the project
was to collect a reliable and comparable set of household energy consumption data. Within
the project, each of the participating countries has collected the prescribed set of data, but not
in a standard way. The countries were advised by Eurostat (and probably the full data
collection just for the purpose of this project would be in most cases impossible) to use as
much data as possible from existing sources, and conduct special surveys only in order to
collect the data unavailable and those, which in spite of being readily available, seemed to be
highly inaccurate or uncertain. The data finally collected, verified and published, though they
contain some gaps for some countries, are really impressive and are the proof that in a properly
organized framework such data collection is not a very difficult problem.

Because of the fundamental meaning of the book on "Energy Consumption in
Households" and particularly the applied set of indicators, one of the aims of the Polish data
collection task was the preparation of Polish data in such a way to make them compatible and
easily inclusive to the "Energy Consumption in Households". In the working file "Data on
Small Energy Consumers, Poland, Years 1992 and 1993" [6] the reader can see that 90% or
more of the Eurostat's data are already collected for Poland. In this regard, one small step of
the many steps towards European Union's membership was done.

The second inspiration for the household energy research came from the International
Energy Studies Group of Californian Lawrence Berkeley Laboratory (LBL). This team, led by
Dr Lee Schipper, is internationally known for their research on energy consumption patterns
in many countries of the world. The authors of this team have been deeply investigating the
Polish energy consumption for some recent years, publishing on this subject several reports and
papers, among which [3] and [4]. This group of scientists, visiting Poland several times and
discussing frequently with the Polish researchers, did much in order to convince Polish
specialists that the research of household energy consumption and the knowledge of household
energy consumption patterns is equally as important as the detailed knowledge of industrial
consumption. As a result, some kind of positive feedback has been created between their
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research and the Polish studies: first, the LBL team has shown how much can be understood
even from initially scarce Polish data; second, they inspired Polish researchers to go more
deeply into the subject; third, both sides benefited largely and equally from the other party
studies.

5. "DATA ON SMALL ENERGY CONSUMERS " - CONTENTS OF THE
WORKING FILE

The systematic collection of Polish household energy data had the aim of constructing
the possibly wide and possibly reliable information set on the energy consumption and on the
related facts which influence the consumption levels and consumption patterns. The
constructed set of data (or its various sections) will then be useful for various research and
forecasting projects, among which the ENPEP project is currently most important. The
household data in this framework were first collected for the year 1992, which is the base year
of ENPEP calculations for Poland.

The long-term intention is to collect the same set of data for each year, however it must
be understood that the accuracy of some data will not be equal from year to year (for example,
some data can be directly surveyed in some years and only extrapolated in others). Also the
time delay for full data collection is rather long which is always the typical problem with any
detailed statistics. The current practice is that data are normally collected one year after the
year investigated, so now we have only the data for 1992 and 1993, and complete 1994 data
will be ready at the end of 1995.

The household energy consumption file contains the following sections:

Section L - data on population,

Section M - data on dwellings,

Section E - electricity consumption,

Section G - gas consumption,

Section C - data on space heating,

Section W - data on water heating,

Section K - data on cooking,

Section D - summary of household energy consumption,

Section U - data on household equipment,

Section S - data on personal cars and motor fuels consumption.

Further parts of the file contain also some data on services sector and private agriculture,
but these sections are less detailed and more tentative. Less data are as yet known on these
sectors - the households sector investigations were assigned the higher priority. Of these
additional sections however Section R - energy consumption in the private agriculture - is
particularly important from the household research viewpoint because for rural agricultural
households it is typically extremely difficult to break down the consumption for household
purposes and for agricultural production purposes. In Poland, and not only in Poland, those
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data are partially mixed or known only in total. Ideally, the energy consumption data for the
farms should be fully broken down between the two uses, but usually the breakdown can be
only very roughly estimated. For example, we roughly estimate that at the private farms which
normally have the single electricity meter, 70% of total electricity consumption goes for
household purposes and 30% for production purposes. This breakdown seems "the best guess"
but at the current stage of the research we cannot in any way guarantee that the real breakdown
is not 60-40% or 80-20%.

6. THE TECHNIQUES OF DATA COLLECTION

Thee basic techniques were used for the data collection, namely:

(1) searching the available publications or the statistical files,

(2) bottom-up reasoning and calculations,

(3) direct surveys.

The existing publications and more detailed statistical files can be extremely useful
because they contain in many cases very valuable information on the subject. This is
particularly true for the information on dwellings and other energy-related subjects which is
present among many other kinds of information in the books, brochures and reports of Central
Statistical Office. Two sources of problems are however associated with such type of
information: (i) in the very detailed files it is not easy to find what is needed - the information
with which we are dealing was originally collected for purposes other than energy-related, and
(ii) typically it is not collected on a year-by-year basis but, as for example with the national
census, only every 10 years. Anyway, the existing reports and selected files of the Central
Statistical Office were reviewed in order to find the energy-related information. This task was
generally fruitful.

Regarding the bottom-up reasoning and calculations, this is the powerful method of
estimation which was largely used for Sections C, W and S, where little direct data are
available, this technique is in general easy because it is based on simple calculations like
calculating the energy consumption by multiplying the number of objects of the relevant class
by the average annual fuel or energy consumption of a single object. The single object is here
a dwelling, a car etc. While everything seems fairly easy, the real trouble is associated with
the fact that the simple raw data are not readily available. Nobody knows accurately in Poland
how many flats are heated with district heat (because the definitions are not clear and because
the state-owned housing is not properly managed) as well as nobody knows accurately in
Poland how many personal cars are really on the roads (the car registration certainly contains
quite many liquidated cars) and how many kilometres they really travel per year.

Therefore the bottom-up reasoning and calculation technique requires some necessary,
sometimes a bit doubtful, assumptions but anyway with various data comparisons and
confrontations seems to give quite good results.

As to the direct surveys method, one fundamental survey of household energy
consumption was conducted and analyzed by Central Statistical Office, with the participation
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of Energy Information Centre. The sample of 5151 urban households and 3861 private farms
was surveyed with the 4-page questionnaire covering the important aspects of household energy
consumption. The survey brought many fundamental results as to the amounts of energy
consumed, household energy consuming equipment, etc. The results of the survey were
published by Central Statistical Office [5].

The survey questionnaire (slightly different in urban household version and in rural
household version) contained the following parts:

(1) general characteristics of dwelling and inhabitants,

(2) datajon electric equipment,

(3) description of building and specification of energy carriers used for each end-use
category,

(4) amount of fuels and energy consumed in the year's period,

(5) car(s) owned and amounts of motor fuels consumed,

(6) energy saving methods and possibilities in the surveyed dwelling.

The surveying project proved to be important and fruitful, although it did not bring any
revolutionary results and was not free from some misunderstandings and weak points. The
main problem with designing such surveys is that it is extremely difficult to find a balance
between: (i) keeping it sufficiently wide to cover the subject, and (ii) keeping it sufficiently
simple to ensure understanding of questions and the will of cooperation from the respondents.

The household survey did not bring any revolutionary results, mainly because the most
important data were already known from the literature and from the bottom-up reasoning and
calculation approach. The survey results however: (i) confirmed much of the previously known
or estimated information, (ii) made some of the results more accurate, and (iii) found some
important facts which were not covered previously by any other means of data collection.

7. CONCLUSIONS

• Each country should have the fairly detailed data on household energy consumption.
Knowledge of these details is essential for better understanding, analyzing and
forecasting of the energy demand.

• The household energy data can be collected by direct surveys, by bottom-up reasoning
and calculations, and by searching the various existing sources. All methods are
complementary, and the use of all methods is advised in order to construct a good data
base.

• Poland has already constructed the household energy data set which is almost sufficient
for international comparisons and almost sufficient for the requirements of ENPEP
planning.
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