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Information society and
the countryside: can internet-based

systems bring income alternatives
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Abstract: The paper reviews seven types of Internet-based technologies and ser-
vices that may be especially suitable for rural areas. Its main focus is to analyze,
which of these applications could promote rural development and prevent further
economic and socio-demographic decline in peripheral rural areas. In particular,
we will analyze whether these technologies have the potential to create income
alternatives for the rural population. The paper also criticizes the current rural
development policy of the European Union, which is heavily biased towards the
agro-environmental measures, largely ignoring the potential of Internet-based
businesses and services for rural job creation.
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Introduction

Today, rural areas in Europe are often in deep structural crisis. In many regions
with less favorable climate, poor soils, or large distance to markets, the eco-
nomic situation has been deteriorating for decades. Peripheral rural areas are
suffering in particular. Agricultural income stagnated or even declined – despite
heavy subsidies for the agricultural sector. At the same time, the agricultural
labor market is shrinking in most parts of Europe. Income alternatives to agri-
culture and forestry, however, have remained rather limited. Consequently,
young people often moved away from these rural areas for higher education and
in search for better income opportunities. In many rural areas, the population has
been stagnating or even declining. As our demographic analyses have shown
(Heilig 2002), we must even expect a population collapse in some of the (more
peripheral) rural parts of Europe during the next decades. Almost everywhere,
the rural population has been aging rapidly – because of out-migration of young
people, but also due to extremely low levels of fertility. Today, the average num-
ber of children in rural areas is typically lower than the average number of chil-
dren in urban areas – such as is the case in Germany.



Economic stagnation and intrinsic population decline have frequently led to
a reduction or downgrading of public and commercial infrastructure, such as
postal services, public transport, road networks, or supermarkets. In a vicious
circle, these trends further accelerated the out-migration of young people and
further deterioration of social and cultural life. Contrary to public declamations
of politicians, rural life in Europe is often boring, economically unattractive, and
detached from the cultural, social, and economic vitality of urban areas and
larger cities. It is therefore of paramount importance for a successful rural devel-
opment to identify new ideas of how the rural economy could be revitalized.
Mostly, these new economic initiatives will be outside the traditional sectors of
agriculture and forestry.

It was often suggested that the Internet might play an important role in rural
development. A number of projects had been implemented in the recent decade,
but the high-flying expectations seldom materialized. The services and products,
which were typically developed by techno-enthusiasts from the information
technology (IT) and computer industry, had often little practical relevance for
rural everyday life. In the late 1990s the European Union funded a number of
rural IT projects through its “Esprit” program. Descriptions of these projects
can be downloaded from the Community Research and Development Informa-
tion Service (CORDIS) web site (http://dbs.cordis.lu). With all due respect, it
has to be said that many of these projects were rather academic and conceptual
in their approach. In most cases, we were not able to find any follow-up activi-
ties, such as actual implementation and commercial operation of the suggested
telematic services. Apparently, many of these projects evaporated into thin air,
as soon as the initial funding from the European Union had stopped.

In the present paper, we will analyze some widely discussed Internet services
and products that might be especially relevant for rural areas, though not from
a technological point of view, but from the perspective of rural development. In
other words, we will discuss the social, cultural, and economic potential of
these Internet technologies for rural areas.

Social, cultural, and economic potential of Internet services
in rural areas

There are widespread expectations that modern information technology, particu-
larly the Internet, could play an important role in rural development. However,
as recent failures indicate, it is necessary to identify and select only those tech-
nologies and services that actually improve living conditions in the rural areas
and are socially and culturally acceptable.

In principle, seven types of IT services in connection with the Internet seem to
be relevant for the countryside:

1. Systems in the (rural) tourist industry for information, promotion, and easy
booking (especially relevant for farm and winter tourism).

66

G
e
rh

a
rd

K
.

H
e
ilig



2. Various systems for tele-working (including services and applications for
widely distributed or mobile tele-workers, tele-commuters, rural tele-centers,
or tele-“cottages”).

3. E-marketing for farmers and small and medium enterprises (SMEs). This
includes e-shops for direct marketing of (organically produced) food, but also
e-shops specialized in cloths, handicrafts, and art objects, which are authentic
for the area.

4. Business-to-business solutions and logistics systems. This includes e-trade
platforms for farmers and small and medium enterprises (SMEs) and systems
for tracking the safety of the food chain.

5. Distance learning applications, including applications for vocational train-
ing, higher education and university education.

6. E-administration and online public services, such as online permissions,
certificates, applications to the local and regional political administration.

7. Virtual communities for the rural society, such as chat rooms and other ser-
vices that specifically focus on the social, cultural, and economic interests of
people living in the countryside. These virtual communities are typically
organized through specialized rural Internet portals, which are often oper-
ated by farmers associations, rural grass-roots initiatives, and environmental
or political activists.

We will now evaluate these Internet applications from the perspective of rural
development by trying to answer the following analytical questions.

a) Which of these applications could really provide income alternatives to the
rural populations outside agriculture and forestry?

b) Which application would make rural life more attractive to young people?

c) Which Internet services can meet existing demands?

d) Are there Internet technologies and applications that could reverse the wide-

spread trend of rural-urban migration?

E-Tourism

The Internet is certainly essential for one of the most important alternatives to
agriculture and forestry – namely the tourist sector in rural areas. Reservation,
booking and customer information is rapidly switching from the conventional
travel bureaus to Internet-based services. This is not only the case for the
large-scale tourist industry. Today, even small farmers use the Internet very effi-
ciently to attract visitors to their “holiday on the farm” programs. In Austria, for
instance, you can book small mountain cabins from alpine farmers in Carynthia
directly through the Internet (see for instance: http://www.urlaubauf-
deralm.com/Leebhuette.htm).

The Internet has three fundamental advantages for people, who are unsure where
to spend their vacation: a) They can easily search offers from a specific region
and immediately compare facilities, prices, and other aspects. Most tourist busi-
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nesses now have photos of their facilities and environment on the Internet. b)
Potential customers can look for a vacation at home, whenever they have time
(this is a clear advantage in those European countries such as Germany or Aus-
tria that still have absurdly strict regulations concerning the opening hours of
travel agents). c) Potential customers can directly contact the tourist business
without having to go through a travel agent (which might save costs).

The Internet is an excellent advertising and booking tool for farmers trying to
get into tourism. With a fraction of the cost of other marketing tools (such as
catalogues, trade shows, etc.), they can advertise their facilities to a very wide
audience. In Austria, we have seen the emergence of a significant number of
small regional Internet providers and web design businesses, which provide ser-
vices to the rural tourism sector, including farm-based businesses. While these
small IT businesses in rural areas cannot create a large number of jobs, they can
provide possibilities for highly qualified young people, who previously moved
away to a city.

E-Work

There can be no doubt that the Internet will change the way we work – not only
in the tourist industry. In a knowledge-based economy, everyone will eventually
use the Internet and other information technologies. The Internet provides
a broad range of possibilities for companies to re-organize the workflow. Vari-
ous forms of telework will become more common, as companies and employees
find out about the advantages. Of course, not every business and every
employee would benefit from tele-work. There are certainly business processes
that require a team working in face-to-face interaction in a shared office space.
Many people also prefer direct human interaction during working hours. But we
also know that people would be happy to work 2 or 3 days at home in order to
avoid the usual traffic disaster in our cities or to be close to their small children.
There is also the group of mobile tele-workers, such as insurance and real estate
agents or service mechanics, who drive around the whole day to their customers,
connected by cellular phone (and in the future perhaps mobile Internet) to their
base office.

In recent decades, an interesting shift in rural employment can be observed in
some parts of Europe: a significant increase of service-sector employment.
Actually, two thirds of the new jobs in these rural areas have been in the service
sector. Surprisingly, these include many highly qualified positions in financial
services, the IT industry, in architecture, research and engineering. Apparently,
the development is triggered by a new trend of long-range sub-urbanization,
where highly qualified urban professionals move into prosperous rural tourist
and recreation areas. The trend can be observed in large parts of Bavaria’s rural
areas south of Munich (particularly around the Starnberger and Ammer lakes),
where the executives and managers of Munich’s high-tech industry often have
their luxurious homes in rather exclusive “villages” (which only 20 years ago

68

G
e
rh

a
rd

K
.

H
e
ilig



were dominated by farmers). Similar areas can be found around most European
capitals.

However, there are also former agricultural areas relatively far away from large
cities, which have become extended “rural leisure and recreation parks” for
high-tech professionals, wealthy pensioners and those, who do not have to work
for a living. The region of Tuscany, and large areas around Lago di Garda are
examples. In these areas, one can find numerous exclusive restaurants, golf
courses, shopping centers and other facilities for the wealthy inhabitants (which
need large numbers of service personnel). These facilities are not only for tour-
ists from the outside, but also for the growing number of permanent wealthy
inhabitants who have retired from the stress of city life.

These prosperous rural areas have become the European equivalents to the rec-
reational and retirement zones in Florida, USA, which had also been farmland
before the wealthy people from the cities in the North decided to spend their
retirement there. In these new “rural” areas, the Internet obviously plays an
important role. It links the wealthy inhabitants to their businesses – which are
usually still in the bigger cities. Those, who are still active can often afford to
work from home or drive to the city just once or twice a week to supervise the
operation of their business. This new type or rural development through rich
migrants may be limited to only a few, most attractive, rural areas; but it has sig-
nificant implications for the rural world in general. These migrants bring fresh
ideas, talent, and new perspectives to the rural world, which is often deadlocked
in its development concepts on agriculture and forestry.

E-Marketing

There is also the idea that the Internet might be used by farmers (or networks of
farmers) for direct marketing of their products (e-marketing). This would be
a welcome step upward in the value chain for the farmer. The idea is to sell pro-
cessed farm products such as cheese or sausages and thus achieve higher income
than from selling milk to a dairy or pigs to the slaughterhouse. In theory, this
appears to be a promising concept for improving farmer’s income. There are
a few hundred million people on the Internet and if only a tiny fraction of them
would order the products of a particular farmer, he or she could make a fortune.
Unfortunately, this is a naïve idea. In practice, such Internet business often ends
in a disaster.

The first problem is that production of primary products and processing of food
are two tasks, which have been separated in modern societies for good reasons.
The hygienic standard of a farm usually conflicts with the cleanness require-
ments in food processing (it is hard to guarantee sterile conditions when flies are
buzzing all over the place). The investment necessary to guarantee hygienic
food processing can be substantial. With small amounts of processed food, it is
also usually impossible to undertake expensive laboratory tests of the finished
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product for ensuring stable food quality and security. Finally, it is extremely
labor-intensive to process food at the farm level. With small production
amounts, one cannot invest much in labor-saving machinery. Farmers, who have
started such farm businesses, are frequently complaining about the self-exploita-
tion of the whole family for a small additional income.

The idea that there is a huge potential market of Internet users is also mislead-
ing. First, few food products can be mailed over long distances (an exception
may be dried spices or mushrooms, honey, and certain types of sausages). There
is also the problem of export regulations, which are quite strict for food items.
For a farmer (or even a small network of farmers), this typically restricts the
market to EU countries, because they do not have the capacity to take care of all
export regulations and requirements. The most serious obstacle of e-commerce
in the food sector, however, is the reservation of potential customers to buy food
from a computer monitor. Most people like to buy food only if they can smell it,
touch it, and taste it. Just watch, what people typically do on the vegetable and
fruit stand of a supermarket. Even very powerful retail chains in Germany
(Karstadt) have not managed to make e-commerce of food items a successful
business. It may be possible to sell books, T-shirts, or movies over the Internet –
but not (fresh) food. Only very few food products (such as very specific types of
tea, spice) may be suitable for e-marketing.

E-Business solutions

In the early years of the Internet, many high-tech advocates promoted the idea of
using this technology to establish electronic trading places for a broad range of
products. Several businesses tried to convince farmers that it would be an advan-
tage to trade grain, livestock and other agricultural products on their electronic
exchange. For instance, the company AgraLink Exchange, a Canadian Internet
business, introduced an e-trading platform for grain in 1997. In the meantime,
they had to close down the operation due to a lack of interest among the farm
community. On their web page, one can find the following statement: “In spite
of our successes on other industries, agriculture has not shown an interest in
electronic trade. This is evidenced by the many failures of agriculturally ori-
ented, web-based trading systems in the past year. Due to the low volume of
transactions on our electronic grain exchange AgraLink has decided to cease
operations of our marketplace.” (www.agralink.ca)

This is certainly typical for many agriculture-related Internet applications. Only
few (very large) farmers can organize their farm like an industrial enterprise. For
the great majority of small to medium scale farms, which are typical for Europe,
it is not worth the effort to implement and test new solutions that might or might
not provide economic benefits.

The supply chain of farms concerning seeds, fertilizers, fuel and other inputs, is
the long established business of specialized, often cooperatively functioning
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organizations, which leave little room for Internet start-ups trying to take away
their business. In Europe, most farms are too small to invest into busi-
ness-to-business Internet solutions.

There are also plans to use Internet technology for controlling the integrity of
the food chain – in particular to track livestock from its birth on a farm until its
end as a piece of meat on a consumer’s table. When BSE and other food scan-
dals frightened consumers all over Europe, people certainly wanted to know
exactly, where the particular pig or cow was raised, fed, and slaughtered, from
which they bought a piece of meat in the supermarket. However, potential inves-
tors should think twice, before implementing costly tracking systems that might
please only a small minority of consumers. Today, many customers are obvi-
ously more concerned with price than with quality and tend to buy very cheap
meat and sausages in no-name packages from discounters.

However, other businesses in rural areas might use the Internet for busi-
ness-to-business interactions. Especially in the tourist and recreation sector, we
find larger companies that can use Internet technology for purchasing supplies
and simplifying payment.

E-Learning

In recent years, many schools and universities enthusiastically adopted the idea
of e-learning. Even very famous universities in the United States have started
ambitious web sites with numerous courses for distance learning. In Germany,
a Distance University (“Fernuniversität Hagen”) has transformed its complete
curriculum into online courses and created a “virtual study center” (for details
see: https://vu.fernuni-hagen.de/). And the European Union has spent millions
of Euros to promote the concept of distance learning and support development
of e-learning applications in its 5th and 6th Research Framework Programs.
Could this technology help (remote) rural areas in Europe to better develop?
Could e-learning provide better living conditions for young people in the coun-
try side?

Study courses on the Internet have two great advantages: the student can work at
home and choose the time for learning. The Internet (in theory) also provides
a broader range of possibilities for improving the teaching materials
(multi-media, video, simulation tools, etc.). Most students in distance learning
programs are adults, who want to upgrade their school or university degree. The
same group previously went to evening schools. While distance learning is cer-
tainly an excellent opportunity for this group of students, the advantage for stu-
dents from rural areas is less obvious. Young people in rural areas typically wel-
come the opportunity to leave their village for a higher school or university (at
least those, who have the ambition for higher education). It is an opportunity for
them to meet new people and “see the world”.
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E-learning was also discussed as a possibility of compensating for the conse-
quences of population decline in rural areas. Due to the drastic birth decline in
recent years, many schools in rural areas had to be closed down. Now the stu-
dents are collected by buses for larger more distant school centers. Could dis-
tance learning help those children? Probably it cannot! Education – especially of
children – is a social process. It requires face-to-face communication and inter-
action with other children and teachers. The idea of replacing teachers and
school friends with a web page contradicts everything we know about the
socio-cognitive interaction process of learning. It would be a pedagogical night-
mare comparable only to the abstruse arguments in the early times of television,
which promoted TV as a “tool for learning” (while in reality it is probably the
best device for transforming children into passive receptors of sensory over-
load).

Children need to be motivated, supported and (sometimes) corrected for a suc-
cessful learning experience. This can be only provided by sensitive human inter-
action. There is also overwhelming evidence from cognitive research that physi-
cal activity greatly promotes learning processes among children – an experience,
which is really not encouraged in front of a computer monitor (Sibley and Etnier
2003; Keays and Allison 1995). E-learning, no matter how sophisticated the
application may be, can never replace essential human elements in the learning
process.

E-Administration

This is a field, where rural areas could certainly benefit from the Internet revolu-
tion. Rural citizens frequently complain that they are discriminated by the public
administration, which is usually located in the bigger cities or provincial
capitals. They often have to spend hours and travel long distances for getting
permissions, certificates, legal documents and other administrative service prod-
ucts. Especially rural areas that have experienced population decline have fre-
quently seen a reduction of public offices and services in recent years. In those
cases, the Internet can be an excellent tool for actually improving (local) govern-
ment services even in thinly populated rural areas. Some regional govern-
ments in Europe have started to develop extensive web sites, which provide
a plethora of information sources and numerous interactive tools for getting per-
missions, subsidies, legal documents, addresses and many other items. A good
example is the official web site of the Lower Austrian government, which is
responsible for a primarily rural area with about 1.5 million inhabitants (see:
http://www.noel.gv.at/Homepage/). One can find detailed documents, legal
forms, and administrative regulations – essentially everything that a citizen
might need from the regional government.

These web sites are excellent for the rural population, because they typically
combine all relevant administrative information in one place, which can be eas-
ily accessed from home. They also typically include information and access to
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several administrative branches – so people do not have to travel to offices in
different places.

The Internet can also significantly reduce the costs of the public administration,
once the initial investments into the technology and the associated reorganiza-
tion of administrative procedures have been made.

E-Communities

In recent years, rural sociologists and activists of non-governmental organiza-
tions (NGOs) have promoted the idea of using the Internet to increase social
cohesion in the countryside by establishing virtual communities. In fact, the
Internet may be an excellent tool for the civil society to organize itself. Interest
groups can easily coordinate their actions or exchange information through the
Internet. Virtual communities are typically organized through specialized rural
or agricultural Internet portals, which are often operated by farmers associa-
tion, rural grass-roots initiatives, and environmental or political activists. These
portals often try to provide a broad range of targeted information and services,
such as regional weather forecasts, producer price information for farmers,
information on EU regulations and subsidies, information on local cultural
events, etc. For instance, English and French farmer organizations have used the
Internet to coordinate demonstrations against government decisions or against
Brussels’ policies.

In 2001 and 2002, the IIASA European Rural Development (ERD) project con-
ducted case studies, in which we asked rural entrepreneurs (both from the agri-
cultural and non-agricultural sector) if they have ever benefited in their business
from using the Internet. The results were disappointing. One Austrian farmer,
for instance, told us that he spent several evenings trying to find information on
the “optimal treatment of manure” on the Internet. He was quite enthusiastic
about the possibility to easily search for specific information, but was more than
disappointed, when he found nothing useful. The documents were either too
specific (such as scientific papers on manure treatment from universities) or too
general for practical application on his farm. He told us that he finally got the
information by contacting a fellow farmer in a neighboring village, who had the
same problem.

This example illustrates a general observation: the content on web sites of rural
associations is often quite poor or otherwise inappropriate. One can typically
find only addresses and rather general (administrative or legal) information.
What is really missing is a web site that would provide hands-on, practical sug-
gestions for improving farm operations or for starting a new rural business. In
the United States of America web sites of farmer’s organizations or rural interest
groups are much better than in Europe. There one can find numerous detailed
hints and suggestions for farmers and rural businesses on how to improve opera-
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tions. These Internet-based “extension services” are provided by the US Depart-
ment of Agriculture, but also by numerous local or regional organizations.

The Internet can only become useful for various groups of the rural society and
economy if rural web sites become much better. They must provide useful con-
tent – and not just graphics and superfluous information.

Some Data

So far, we have discussed Internet-based systems and services in Europe’s rural
areas based on anecdotal evidence. Now it is time to check some statistical data.
Unfortunately, we were not very successful in our search for hard facts. While
we could find sufficient statistical material on the overall penetration of infor-
mation and communication technology, there is almost nothing available for
rural areas. For instance, the voluminous Status Report on European Telework
(European Telework Online 1999) does not include a single table or chart,
which would provide the number of tele-workers by place of rural or urban resi-
dence. All we could find were national averages. This is rather strange, because
we have to assume that a significant proportion of teleworkers live in rural areas
or at least in the rural fringe of urban areas. However, we found some statistical
material that provides insight into the structure of Internet-based products and
services, which we can use to evaluate the potential of the various applications.

Table 1 provides data on e-business in selected OECD countries for the year
2000. The United States of America was leading, by far, in Business-to-Cus-
tomer (the so-called B2C) transactions. The overall volume in B2C transactions
(that is customers buying from e-shops) was 25.8 billion US$; for comparison:
electronic purchases of German customers amounted to 1.2 billion US$ (OECD
2001, p. 51). In 2000, 16% of the working-age population in the USA were
Internet shoppers; in Germany it was only 5% and in Italy only 1%. Some 27%
of Internet users in the US have at least once bought from an Internet shop; in
Germany and Italy it was only 17% and 7%, respectively. In the US almost
20 million people bought in Internet shops, in Germany it was just 1.4 million
and in Italy only 360 thousand. This clearly indicates that in 2000 Europe was
far behind in Internet commerce. We could not find hard data on e-commerce in
Eastern Europe, but very likely, it was even less developed – actually non-exis-
tent (The Center for Democracy & Technology 2001).

In Table 2, we have used data from Forrester Research, which is a US-based IT
market research firm that produced e-commerce forecasts (cited from OECD
2001, p.67). It shows the maximum expected market penetration of e-commerce
for selected product groups, based on household surveys in the United States of
America. According to these projections, 50% of computer software will be
bought over the Internet, some 44% of computer hardware, and some 25% of
music (CDs or MPEG files). It is interesting that the lowest expected market
penetration of e-commerce will be in the food and beverage sector: Forrester
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Research thinks that only 7% of food and beverages will be eventually bought
over the Internet (and this percentage will only be reached in 2009). This is a
clear message that farmers should not be too optimistic about their possibilities
of using the Internet for direct marketing.
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Table 1. Business-to-consumer e-commerce indicator in selected countries for 2000

Number of Internet Shoppers

thousands
as percentage

of Internet
users

as percentage of
working-age
population

Value of
Transactions
(US$ million)

Penetration
of Retail

Sales (in %)

United States 19 666 27 16 25 845 1.0

Japan 20 6 7 644 0.3

Germany 1 370 17 5 1 199 0.3

France 310 7 2 345 0.1

Italy 360 7 1 194 0.1

United Kingdom 970 18 5 1 040 0.4

Canada 811 12 4 774 0.3

Australia 1 335 10 4 380 0.4

Austria 120 13 2.2 96 0.2

Belgium 90 11 3 82 0.2

Denmark 90 16 9 193 0.2

Finland 160 10 4.7 51 0.2

Greece 30 11 0.4 – –

Ireland 40 13 1.6 – –

Korea 2 140 15 7.7 1 008 1.0

Netherlands 320 12 5 182 0.3

Norway 100 19 11 61 0.3

Portugal /1 50 10 1 – –

Spain /1 220 7 1 70 0.1

Sweden 260 10 4.6 232 0.7

Switzerland 130 12 2.7 127 0.3

/1 Portugal and Spain have been combined in the total transaction value and penetration rate of online
sales.

Source: Extracted and adjusted from: OECD, 2001, p. 51

Original Sources:

OECD based on various sources including OECD, 2000, Economic Outlook 67, June Paris

E-Commerce Promotion Council of Japan (ECOM), 2001, Market Research on Electronic Commerce 2000

Australian Bureau of Statistics, 2000, Use of the Internet by Householders, 8147.0

Australian National Office for the Information Economy, 2001, Current State of Play, November 2000

NUA (2000): NUA Internet Surveys. Various Issues.

Taylor Nelson Sofres, 2000: Global e-Commerce Report, Taylor Nelson Sofres Interactive, July 2000

National Korean Computerization Agency (NCA) and Ministry of Information and Communication
(MIC), (2000):

2000 Korea Internet White Paper, October, 2000.



Table 2. Expected uptake of e-commerce in selected product groups in the USA

Maximum Expected
Penetration

Year of Expected
Maximum Uptake

Software 50 2003

Computer Hardware 44 2004

Music 25 2004

Apparel 17 2009

Event tickets 17 2005

Books 16 2004

Health & Beauty 16 2006

Flowers 14 2004

Toys 14 2006

Consumer Electronics 13 2006

Appliances 12 2003

Photo & Film 10 2005

Food & Beverages 7 2009

Source: Extracted and adjusted from: OECD, 2001, p. 67.

Original Source: Forrester Research, 1999.

While B2C e-commerce is still in its infancy, telework has certainly taken off.
Table 3 provides statistics from the Status Report on European Telework (Euro-
pean Telework Online 1999, p. 29). According to these statistics more than 8%
of the labor force in Scandinavia were teleworkers – the majority (65%)
home-based, some 20% self-employed, and roughly 30% mobile (please note
that there is an overlap, because teleworkers can be classified in two or three
categories). In Germany and Austria only 4.4% of the labor force can be classi-
fied as teleworkers – with a relatively large percentage of them self-employed.
In Spain, Portugal and Greece, teleworkers are less than 2% of the labor force.

Table 3. Types of Teleworkers by selected european regions, 1999

Teleworkers as
Percentage of
Workforce /1

Percentage split between type of telework

Home-
-based

Self-
-employed
in SoHos /2

Mobile
Multiple

types
(Overlap)

Scandinavia 8.2 65 20 30 15

Benelux 7.5 49 27 51 26

United Kingdom / Ireland 4.6 50 19 44 12

Germany / Austria 4.4 35 34 33 3

France / Italy 2.6 54 12 42 8

Spain / Portugal / Greece 1.9 63 12 25 0

European Union (15) 4.0 49 23 38 10

/1 Excluding supplementary home-based telework of employed persons of less than 1 day per week.

2/ SoHo: Small Office/Home Office.

Source: Extracted and adjusted from: European Telework Online (1999), p. 29.
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Discussion and Recommendation

Political and academic discussions of rural development in Europe very rarely
take into account the dimension of modern information technology. For instance,
in a detailed Synthesis Report on the Nature of Rural Development in Europe,
the term “Internet” or “information technology” does not appear once (Baldock
et al. 2001). Another example: the European Commission has a Directorate Gen-
eral on the “Information Society”. However in its vast website we could, find
very little on the topic of information technology in rural areas. One of the few
specific documents is a brief draft on “Information Society as Key Enabler for
Rural Development and Integration” (European Commission 1999). Unfortu-
nately, the document includes very little substantial discussion of the problems
and opportunities of information technology in rural areas – it is primarily a col-
lection of general policy statements and references to related EU programs.

Even more disappointing are the “rural development” documents from the
EU Directorate General of Agriculture (see: http://europa.eu.int/comm/agricul-
ture//rur/index_en.htm and http://europa.eu.int/comm/agriculture/rur/publi/
/index_en.htm) One would expect to find at least some specific material con-
cerning the relevance of modern information technology for rural development.
But a search of available documents yielded almost nothing. For instance, the
Rural Development section of the EU web site prominently displays a Fact
Sheet on “CAP Reform: Rural Development”, which gives an overview of the
Commission’s Rural Development policies. The term “Internet” does not appear
in that document, neither the term “information technology”. The same situation
we found in a document on “Mountain areas and rural development” – not one
word about the Internet or modern information technology (maybe the authors
of this document should, for a change, search the Internet to find hundreds of
farmers, advertising their mountain cabins for tourists). The main “Working
Document” of the European Commission’s Directorate General for Agriculture
on “Rural Development” (July 1997) includes a short paragraph about Informa-
tion Technology. In a 74-page document, however, we would have expected
a little more than just a few lines on that important topic. Finally, we checked
the 2001 Report on “The Agricultural Situation in the European Union” (pub-
lished in 2002). There is a short section on Information and Communication
Technology (ICT), but it primarily deals with systems implemented by the EU
Commission to monitor and check and manage subsidies and other CAP mea-
sures in the agricultural sector or improve statistical reporting.

We found it rather surprising that all these EU documents are talking about
RURAL Development, while, in fact, they almost exclusively deal with
agro-environmental measures, processing and marketing of agricultural prod-
ucts and the social and economic conditions of farmers. This clearly illustrates
the strong emphasis on agriculture of those responsible for the EU‘s rural devel-
opment programs. Rural development is still seen as predominantly agriculture-
and environment-related. However, this approach ignores the reality in many
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rural areas of Europe, were high-tech businesses, specialized health services,
recreation facilities, tourism, and many other non-agricultural businesses are
already dominating.

Information technology, and in particular the Internet, has become one of the
fundamental driving forces of global economic modernization – today still pri-
marily in the urban-industrial world, but also in a few rural areas – particularly
those that live from tourism. While rural areas (particularly in Central and East-
ern Europe) still lag behind in Internet use (The Center for Democracy & Tech-
nology 2001; Stenberg, et al. 1997), this will certainly change during the next
few years, as more and more businesses begin to understand the advantages of
this technology. In the US, many farmers already use the Internet for e-mail, for
accessing (producer-) price information or weather forecasts, for advertising
their farm-tourism facilities or for getting information about improved produc-
tion methods, commodity markets, subsidies and farm regulations. In 1999,
some 29% of all US farms had Internet access, and 43% of those with sales of
over $ 100,000 (Stenberg 2000).

This paper suggests that much more attention should be given to Internet-
-related initiatives in rural development. Despite some high-flying ideas in the
1990s that did not result in economically viable solutions, Internet business is
far from dead. We are now seeing the first large-scale Business-To-Customer
(B2C) operations becoming profitable (such as AMAZON, e-bay, etc.), while
Business-To-Business (B2B) Internet solutions are already dominating in many
industries. New information technologies will be introduced shortly; such as a
new wave of high-bandwidth telecom services (UMTS), which will greatly
expand possibilities for mobile Internet-based, multi-media services. The people
in rural areas cannot afford to ignore all this and nurture dreams of a traditional
agricultural world dominated by farming. As the diversification in the rural
economy continues, Internet-related services will become increasingly impor-
tant.

If we want to keep (young) people interested in the rural world, we have to
actively develop those economic sectors and technologies that will create the
(rural) jobs of tomorrow – and not the highly subsidized jobs of the past.
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Role of tourism in development of rural
marginal areas (region of Šumava Mts.
in Czech Republic)

Abstract: Marginality is a complex phenomenon resulting from the specific natu-
ral, economic as well as socio-cultural attributes of individual regions. It includes
impossibility (of majority) of the population living in a given territory to integrate
itself into the main developmental trends (e. g. Moller 1995; Sirovátka 1997).
Transforming marginality into comparative advantage can be seen as one of
promising ways to overcome it. As a region marginal from socio-economic per-
spective, but highly attractive as tourist destination, Šumava Mts. were chosen as
a model area to demonstrate the idea. Documented by empirical findings, the lat-
est history of the region is discussed in terms of assessing the strong and weak
points of developmental strategy adopted by the region, which is based on tourism
as the main agent fostering region’s socio-economic wake.

Key words: marginality, marginal area, rural areas, regional development, tourism.

Introduction

Marginal areas

Regional development is generally based on exploitation of local resources, both
natural and socio-economic. As the conditions are unique in any particular case,
each region follows different trajectory of its development, despite the tenden-
cies of central government to level, at least to some extent, conditions on the
nation-wide scale. As a result, there have always been centres and peripheries.
Being in the centre or in the periphery, however, was attributed to different
regions in different periods during the course of history. Centres or main focal
points of socio-economic development were then the territories that were able to
utilize their features in the form of comparative advantage on the market. The
others, unable to do that, became marginal, standing out of main developmental
trends. Seen from this perspective, marginality has to be regarded as a con-
text-dependent attribute, rather than an absolute one. Regions, considered mar-
ginal from one perspective can thus become focal points if put into another con-
text.



Marginal areas in the Czech Republic

Marginal areas, as having emerged during the post-war history on the territory
of the present Czech Republic, spatially coincide with what can be generally
called rural space, particularly with mountain ranges and their piedmont areas.
The effort of central government to bring the conditions there on a par with
those in the rest of the country was mainly manifested through subsidising of
intensive agriculture – the main source of job opportunities for local people –
which otherwise would have been unprofitable. Since the political change in
1989, the agrarian sector as a whole has been undergoing profound changes.
This has led, among other things, to decline of productive agriculture in moun-
tain areas. As the process seems to be irreversible, new economic activities are
searched for to substitute or at least complement the fading out productive agri-
culture in order to enable local populations to preserve sustainability. Otherwise,
depopulation tendencies draining local population, primarily its young and qual-
ified members, to towns, would increase.

Discovering of tourism

In this context, tourism was believed to play a role of a factor that local
socio-economic development can be based on. The idea is built on the hope that
the very disadvantages of marginal areas such as their rural character, distance
from big centres and surviving traditional cultures and lifestyle, may become
comparative advantages. This sounds quite reasonable, since contemporary tour-
ism, or at least some of its forms, can be seen as an expression of the increasing
importance of non-material forms of production and consumption, including the
well-documented demand for „rurality“ and the associated attributes of close-
ness to nature, healthy environments, tradition, heritage and authenticity
(Jenkins et al. 2001). For tourism that can be characterised as small-scale,
decentralised, friendly to natural as well as cultural environment, and based on
active participation of locals, the term “rural tourism” has been coined. Its
development is promoted and financially supported by the state as well as by the
European bodies.

Suggesting rural tourism as an agent fostering development of mountain rural
areas raises, however, one principal question, namely: how to manage this phe-
nomenon appropriately, as there is worldwide evidence that tourism is not
unambiguous phenomenon at all. This is true generally about tourism; its rural
form is not exception. Its close association with the attributes of marginality
means at the same time fragility of the related development as rural tourism
booms or goes down in dependence on quality of these attributes. There is no
doubt that mountain tourism derives partly from the romantic idealism of people
jaded by urban living for, as McCannel (1976) noted some years ago, travel has
a romantic aspect. Much of this may be seen as related to the current environ-
mental movement in which a return to simplicity and wholesome living is
stressed. This statement is half of truth only, as it does not deal with behavioural
patterns of majority of the present-days visitors to mountain regions, at least in
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Central European milieu. The empirical evidence seem to support another per-
spective, pointed out e.g. by Bauman (1995) who uses the metaphor of a tourist
to describe one of the post-modern phenomena – human uprooting. Tourism’s
essence lies in ‘otherness’, contrast and in organised dislocation from the every-
day (Smith 1989). At the same time, however, tourism presupposes their oppo-
site, eventual return to the familiarity of everyday life – and this expectation of
return is a prerequisite for a worthwhile tourist experience. Being not tied to one
specific place tourists, in this perspective, can move freely and change environ-
ment they want to stay in. The only thing they cannot change, however, is their
style of living which is that of urban people (Price et al. 1997), in which con-
sumer’s aspects dominate.

There are other questions worth taking into account, as well, when thinking
about the role of tourism in regional or local development. The concept of rural
tourism is an idea that was designed outside the rural space itself. Thus, it is nec-
essary to ask if the potential host community identifies itself with the concept. In
other words: it is necessary to ask to what extent, if ever, the host community is
able or willing to realize it. In the context of recent Czech professional literature,
relevant studies discussing this theme are missing. The existing studies primar-
ily focus on suggesting the way to start rural tourism, and to make local popula-
tion feel involved. From the formal viewpoint they are rather normative manuals
describing how to reach a desirable future. Rural tourism is viewed a priori as
a positive phenomenon in these studies – something worth to be developed (e.g.
Jelšík 1997; Maier 1998; Støíbrná 1997; Kecková 1997; Hošek 2000). The ques-
tion whether rural space itself meets the preconditions necessary and the local
population’s ambitions for this way of development has not yet been raised at
all. However, according to some field investigations (e.g. Havrlant 1999; Bartoš
et al. 1998; Kušová et al. 1998, 1999, 2000), in areas expected to be suitable for
rural tourism development, the passivity of local population has proved to be the
decisive factor hindering the introduction of new activities of any type. Simi-
larly, domestic studies on potential negative impact of rural tourism on host ter-
ritory are still not available. And experience from abroad is not unanimous at all.
Generally, tourism is perceived both as a benefit and a threat – depending on its
forms and intensity. Optimistic perspective is that of tourism as a factor contrib-
uting to economic prosperity. Pessimists view tourism mainly as expansion of
urban lifestyle, building economic barriers and „occupation“ of the host territory
(Librová 1994; Šípek 2001).

The case of Šumava Mts. in Czech Republic

Historically marginal area

The region of Šumava Mts. is the area of a mountain range situated in the south
west part of the Czech Republic. Thanks to its geographical position this area
retained its natural character almost by the end of the first half of 20th century.
The settlements and the natural resource exploitation, however, had been there
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for centuries – particularly glass and wood processing industry – leading to
a long tradition of harmony between man and nature. The post-war period of
development was characterised by the ethnic shift in 1946. Establishment of the
“iron curtain” and of the military training areas in this territory were other spe-
cific phenomena the territory was famous of. Location on the border separating
the East and West European political alliances, distance from political-economic
and cultural centres and the predominantly rural landscape were the main factors
maintaining the region as economically marginal. On the other hand, the natural
beauty of the area remained preserved. As a result, large-scale nature protected
areas were proclaimed there – the Šumava Protected Landscape Area in 1963
and the Šumava National Park in 1991 (Figure 1).

Political change that took place in Central and Eastern Europe in 1989 intro-
duced quite a new situation. Due to this process the Šumava Mts. region was
plunged immediately into the European context, obtaining thus a chance of ceas-
ing to be marginal.

Recognition of tourism internally as well as externally

Tourism has a long tradition in the Šumava Mts. region, dating back to the end
of 18th century (e.g. Bašta 1913; Moss et al. 2000). Tourism was always an
indisputable part of local economy. However, as a source of income it was
viewed differently in different periods. Since the beginning of the 1990s, tour-
ism has been expected to become the most important factor forming the future
of the region. (e.g. Tìšitel et al. 1999). Recognition of attractiveness of the terri-
tory for tourists as the most promising attribute of the region originated evi-
dently from a very good knowledge of local people not only as regards the natu-
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ral beauty of the territory but also as regards the local socioeconomic situation
of that times. The territory was historically equipped with recreational facilities
of different kind, as it has been a target territory for Czech as well as foreign
tourists for a long time. There have been facilities as well as tradition which new
development has been based on.

In some respect, tourism can be generally considered as a phenomenon accom-
panying urbanisation. The increase of urbanisation enhances the demand for rec-
reation especially that, which is realised outside the everyday residential area.
„Escape from the city“, as the phenomenon was expressively named by Honzík
(1965), was not so widespread at his time. The cause, however, seems to be the
same even in comparison with current situation – “non-habitable” urban envi-
ronment and the possibility of leaving it (in the sense of time, economy and
transport). Spreading urbanisation entails a vicious circle, when a swelling city
destroys its recreational background and expels its inhabitants to the more and
more remote countryside. We can witness a difficult situation: there are more
tourists or, generally, people seeking the landscape, and at the same time there is
less space where they could realise their desires. This contradiction results in the
increasing importance of mountain areas as the recreational background for
towns (Librová 1987, 1988). Viewed from this perspective, Šumava Mts. region
with its relatively untouched nature has been recognised externally – by tourist
clientele – as an ideal destination.

Emerging paradox

The numbers of tourists visiting the Šumava Mts. and the particular forms of
tourism there have been changing over time, motivation, to visit the region,
however, has been remaining more or less the same – seeking for beautiful
nature, quiet and physical exercise1 (Figure 2).

Šumava Mts. can be seen as all-year-round visitors’ destination with, however,
two main seasons – summer and winter. Based on the data acquired it is possible
to state that there are only minor differences between the winter and summer cli-
entele with regard to their demands, expectations and behavioural patterns.
Though lying along the Czech – Austrian – German border, the Šumava Mts.
region is a recreational territory mainly for the Czech clientele (Figure 3). The
boom of foreign visitors – mainly Austrians and Germans, evident at the begin-
ning of the 1990s, is definitely over. The statement of the absolute dominance of
the Czech clientele applies to the open landscape of the mountains in general.
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1 Particular aspects of tourism development in the Šumava Mts. region became a subject of some
research projects. Recently, an international project was launched, entitled “Supporting and pro-
moting integrated tourism in Europe’s lagging regions (SPRITE)”. It is aimed at comparing condi-
tions for conduct of rural tourism within the following six European countries: Czech Republic,
Greece, France, Ireland, Spain and United Kingdom. The territory of the National Park in the
Šumava region was chosen as one of model areas. The project analyses tourism as a multifaceted
phenomenon that can be described as an interplay among six principal actors involved: tourists
themselves, host community, businesses, resource controllers, institutions and gatekeepers (see
http://sprite.econ.upatras.gr/)
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Figure 2. Reasons to visit the Šumava Mts

Figure 3. Nationality of visitors to the Šumava Mts



There are, however, some individual “spots” where the composition of visitors
might even be opposite, namely some local holiday centres, towns in the
piedmont and the stall-holder markets close to state border crossing. Neverthe-
less, visitors usually come from the neighbouring areas and larger towns, such
as Èeské Budìjovice, Plzeò, and, mainly, Prague. They can be thus seen as the
typical sample of people visiting European mountains – domestic urban popula-
tion.

People visiting the Šumava Mts. appreciate their “pristine” character (Figure 4).
High value they give to the untouched nature might evoke the feeling that moun-
tains assist in formation of their value system in favour to what was called ear-
lier in this text the “return to simplicity and wholesome living”. It might be so;
mountainous environment with its monumentality may really affect human
views in many aspects, at least for the moment people are under the immediate
influence of it. Nevertheless, under this skin there is a core of the life style pat-
terns learned and experienced during the whole life, which are very hard to
overcome during just a short stay in the mountains, no matter how monumental.
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Figure 4. Key words used by visitors to describe the image of the Šumava Mts



Everyday routine resists effectively to any change. As Bauman (1995) states,
tourists take their homes with them when they travel. The home serves them as
a point of reference, as standard to be used for evaluation of experiences. It is
a point they would like to escape from, but only in order to have chance of
returning to it with a bag of exotic experiences. It might be the reason why we
can still hear voices among the visitors to the Šumava Mts., the same visitors
admiring pristine environment, demanding „more and larger parking places“ for
their cars, „more public WC meeting West European standard“, „maintaining
and improving the system and quality of roads“, etc. Complaining about the lack
of cash dispensers can be seen as an extreme wish in the direction of levelling
the situation in the mountains with urban milieu.

Scenario that should not be neglected

Viewed through the conceptual scheme of Butlers’ destination lifecycle theory
(Butler 1980), Šumava Mts. can be seen as a territory that reached the point
located between involvement and development stages of its lifecycle trajectory.
As a result, negative aspects, e.g. some off-putting local phenomena, have not
yet emerged and tourism is still generally perceived by locals as an unambigu-
ous asset. The decisive arguments are mostly economic, i.e. creating job oppor-
tunities and financial profit in the form of taxes.

Paradoxically, it is a real behaviour of visitors themselves and their demands
that seem to endanger tourism development within the Šumava Mts. region.
Businesses in their effort to attract or at least to keep their clientele tend to do
their best to satisfy „all visitors’ wishes“. As a result we could see the
ever-repeating cycle. Attractiveness of the host region, hospitality of the local
communities, as well as readiness of local entrepreneurs may lead to paradoxical
situation. Visitors flow would tend to expand, especially as more services and
facilities catering to visitors needs are installed. The development of lodging,
food and beverage, sewage disposal, recreation and entertainment facilities all
would attract more visitors to the region, but at the same time alter its innate
character. By doing this tourists would participate in the process of driving the
Šumava landscape out of its natural „romantic" character.

Converting marginality into comparative advantage generated a chance to over-
come the socio-economic marginality of the territory. Tourism development
represents one of the promising ways for the Šumava Mts. region to do it. Nev-
ertheless, once the territory’s development will follow the way of recreational
exploitation a „catastrophic scenario“ could not be a priori avoided. Economic
development, if not limited, say, from the „outside“ (by the non-economic limi-
tations) tends generally to gain the „maximum of profit“, up to the point, beyond
which stagnation or even decline occur. Tourist industry of the present day type
evidently follows this tendency. It threats thus the continued existence of both
the natural and cultural resources, on whose utilisation it is based. Reaching of
the point of decline will likely be manifested by the territory having lost its
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image of the „area left behind”, i.e. its genius loci and, consequently, its attrac-
tiveness.

The National Park of Šumava should be mentioned here as it proved to be a very
important locally operating actor in this respect. In the course of its short life-
time, the national park has developed into an institution forming “external
frame” for development of “soft” tourism on its territory – both restrictive and
supportive. On one hand it sets limits on tourism development in terms of speci-
fying its appropriate forms and intensity; on the other hand it has also started to
take part in developing and maintaining of so called auxiliary infrastructure
(information centres and services related to them, special public bus lines, forest
roads, cross-country skiing trails, etc.). Thanks to its real socio-economic and
legal power the national park has not yet allowed any large-scale tourism related
activities to be realised on its territory. This is so despite the enormous pressures
articulated by some local municipalities in the mid of the 1990s to establish
a new ski centre on the slopes of the Smrèina mountain, located in the very core
zone of the national park.

Regional development based exclusively on tourism industry is also, and in fact
even more, threatened by the dynamics of „unpredictable” factors. Besides more
or less predictable tendencies such as changes in “tourist density", changes of
climate conditions (snow layer,...) and economic trends (purchasing power of
coming tourists, amount of leisure time,...), there might be intangible waves
which are generally hardly predictable. One of such waves of fashion brought
great numbers of western visitors to the Šumava Mts. territory immediately after
1989. It was fashionable to visit the „wild and left behind“ neighbours. The
boom is over, however; other parts of Europe and the World having become
more attractive for western tourists.

On the most general level it is possible to state that a system whose development
would depend exclusively on utilisation of one source is very vulnerable. Tour-
ism and leisure time activities, despite their potential and leading role, should
not be considered the only way of further territory development. A diversity of
economic activities seems to be the precondition necessary to ensure the flexi-
bility of the social system, which, consequently, will strengthen its adaptability
to future conditions in a long-term perspective.
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Ecological systems of water
management in rural areas

Abstract: Poland has poor water resources. Moreover, they are unevenly distrib-
uted in space and time. Some types of human activity diminished water resources
and increased the frequency of extreme phenomena such as floods and draughts.
The development of rural areas depends on the quality and quantity of water
resources. Suitable water management in rural areas can help enlarge water
resources and minimize the negative effect of agriculture on natural flora and
fauna. It should also allow for the increase of biological diversity.

One of the methods to improve water conditions is by increasing the retention
abilities (water harvesting) of small basins. Field studies and approximate calcu-
lations showed that treatments consisting in the increase of swampy areas, num-
ber of water pools and small water reservoirs, elevating water level in eroded
rivers and canals, improvement of the soil structure, regulation of outflows from
the drainage systems, etc. can significantly enlarge water resources in river bas-
ins. Proper water management should enable the supply of good quality water
both for the natural environment and for the agricultural and municipal needs.

Key words: water resources, water management, river basin, agriculture, environ-
mental protection.

Introduction

Water management in rural areas all over the world has been for many years
focused on creating conditions for intensive agricultural production. Thus, large
reclamation systems have been constructed to fit water content in soils to the
requirements of crop plants without considering environmental effects. In coun-
tries of the temperate zone the draining systems were mostly of concern while in
the dry climatic conditions the irrigation systems were developed. The aim of
reclamation works was often to transform inaccessible swamps into cultivated
meadows and pastures. A large water uptake for agricultural irrigation as well as
dense draining networks, together with intensive farming, resulted in unfavour-
able changes of the natural environment. The greatest changes were noted in
river valleys, where rich and biologically diversified habitats were replaced by
monocultures of cultivated meadows. Therefore, new solutions are sought to



enable a compromise between agriculture and environmental protection and to
secure the sustainable development of rural areas. Hence, a new role of water
management in rural areas, which, apart from economic demands, should also
consider natural aspects.

The system of organisation of water management has recently changed in
Poland. Regional Boards of Water Management were called into existence in
1991 (Regulation of the Minister of Environmental Protection, Natural
Resources and Forestry) to comprehensively manage water resources within the
river catchments. New Water Law significantly strengthens the competence of
these bodies. Polish legislation refers basically to Directive 2000/60/EC of 23
October 2000 of European Council, which established general framework of
European water policy. The directive pays special attention to the protection of
water quality and to maintaining natural values of rivers and water reservoirs. It
is recommended that waters achieve “good ecological status” in a definite
period of time. Implementation of Water Framework Directive is one of the
basic tasks for institutions responsible for water management in Poland.

The role of institutions responsible for water management for agricultural pur-
poses in maintaining appropriate water quality (good ecological status) has been
not decided yet. According to the water act, water management is as a whole
within the responsibility of Ministry of Environment and the Regional Boards of
Water Management, subordinated to it. However, the role of Ministry of Agri-
culture and Rural Development is still extensive. The latter is responsible for
water consumption in agriculture, for exploitation of the draining-irrigation sys-
tems, for the maintenance of small water reservoirs, channels and rivers for agri-
cultural purposes.

When discussing water management in rural areas one can not miss the struc-
tural changes that are now taking place in agriculture. Since the important politi-
cal changes of 1989, national economy including agriculture underwent signifi-
cant transformations. During a short period of time, Poland - formerly a country
of food deficits - became a country with excess food production. Agricultural
production has been abandoned on large areas, including those equipped with
draining or irrigation-draining systems. The views on the role of agriculture in
the national economy should thus alter. It is now assumed that agriculture
should not only produce food but also (sometimes mainly) maintain and develop
naturally the valuable cultural landscape. The role of agriculture should be also
to protect natural resources including water resources. This is particularly
important since water resources of Poland are small in comparison with those of
the neighbouring European countries.

Adaptation of Polish agriculture to European standards requires deep transfor-
mation, particularly the enlargement of farms and intensification of their pro-
duction. The necessary intensification of agriculture and consolidation of farms
may pose a risk of decreasing biodiversity of the natural environment. Forma-
tion of large monocultures may increase surface runoff and thus unfavourably
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affect water balance. This process is also suspected to increase the frequency of
the extreme phenomena like floods and droughts. On the other hand, implemen-
tation of proper technologies in plant crops and animal breeding in modern
farms may result in decreasing nutrient emissions to the surface and ground
waters. Restructuring of Polish agriculture and particularly the increase of the
size of farms is a source of fear for ecological organisations and of hope for
economists responsible for the development of the country.

As can be seen from the above remarks, the combined, integrated approach to
the three elements i.e. water management, food production (agriculture) and
environmental protection has become a necessity and a challenge for users and
managers of rural areas. Sustainable development of rural areas depends largely
on co-operation of specialists from these three sectors. The ecological systems
of water management should play a significant role in rural areas.

Water resources

Poland is one of the European countries with low water resources. Renewable
resources of surface water, i.e. mean annual per capita outflow from the area of
Poland, are 1580 m3 (data according to the Institute of Meteorology and Water
Resources) whereas in Europe this index is equal to 4560 m3 (Zieliñski, S³ota
1996). These poor water resources in Poland are, moreover, very variable in
time and space. In our climatic conditions, the highest flows in most rivers take
place in spring and the lowest in autumn and winter. The ratio between the max-
imum and minimum average monthly outflow from the area of Poland is
about 2.3. The ratio is considerably higher for some rivers and reaches a
two-digit value for mountain streams and small lowland rivers. Momentary
flows vary even more and the ratio between the minimum and maximum flow is
almost 1:1000 (Zieliñski, S³ota 1996).

Precipitation is also unevenly distributed in space and time. The average annual
precipitation in Poland is around 600 mm, but there are years with precipitation
below 400 mm and with more than 800 mm. Much bigger differences are
revealed when short-term precipitation is analysed. Annual sum of precipitation
in Poland is sufficient to cover water demands. For most plants, however,
evapotranspiration exceeds precipitation during the growing season. Water defi-
cit varies in time and space. There are years of distinct deficits of precipitation,
particularly in central Poland.

Extreme phenomena like floods and droughts are relatively frequent in Poland.
It has been estimated that floods in the catchment area of Vistula river occur
every 5 years on the average and in the catchment of Odra – every 7 to 10 years.
An excess of water in agriculture results not only from floods but also from the
long-lasting excess moisture levels in the soil. Yet in the 19th century there were
periods of starvation caused by wet years (Okruszko 1997). The last great flood
took place in the Odra basin in July 1997 and caused enormous economic and
social losses. On the other hand, in many regions severe atmospheric, hydrologi-
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cal or soil draughts occur and result in considerable losses for national economy,
and especially for agriculture. It has been estimated that the drought in 1992 that
affected almost whole territory of Poland resulted in the decrease of yields by at
least 20%. Especially susceptible to droughts (Kowalczak et al. 1997) are the
regions of central Poland.

Water resources develop in a space occupied by croplands and forests as a result
of spatially and temporally variable precipitation (rainfall, snow). Precipitation
is partly stored and utilized on these areas. The ability to store water is termed
retention and such ability in different degree characterises river catchments.
Water is retained in forests, soil, aquifers, terrain depressions and in natural and
artificial water reservoirs. Retention enables keeping water from the periods of
its excess (snow melt, large precipitation) and use it in the “deficit” periods
(with no precipitation). Nevertheless, momentary high water stages in rivers,
high soil moisture are natural as are the periods of water deficit, low water flow
in rivers, soil over-drying and low groundwater tables.

Natural retention capacity of river basins in many areas has been significantly
decreased as a result of deforestation, construction of drainage systems, cover-
ing the earth surface with impermeable layers of asphalt and concrete, degrada-
tion of mineral and organic soils, overgrowing (filling up) of ponds and small
lakes, etc. It is believed that human economic activity contributed significantly
to enhanced irregularity of the water flow in rivers and that it increased the fre-
quency of extreme phenomena such as floods and droughts.

The measures undertaken so far to prevent from unfavourable influence of
droughts and floods have been mainly technical in character and have included,
in particular: construction of water reservoirs, of levees and dams, irrigation and
drainage systems etc. In many cases the results achieved were not satisfactory. It
is believed that securing of water balance and ways to minimise losses due to
water excess or deficiency must be attempted by some other methods that would
be closer to nature. One of the pro-ecological methods is to increase or recon-
struct the retention abilities of river basins together with implementation of suit-
able rules of water management in agricultural areas.

Water management issues in agricultural landscape

The amount and quality of water resources determine land use and management
of rural areas. The reverse is also true and thus we may observe here a distinct
feedback relationship. Agricultural development depends upon water resources
but their quality relies on the ways of agricultural utilization of the river catch-
ment. That is why the problems of water can not be dealt with apart from the
existing or planned catchment management. For the same reason, water
demands of various water users can not be looked at separately. Having this in
mind, an integrated water management is undertaken. Integrated approach to
water management calls for a combined treatment of water quantity and quality
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and for considering all water users including forests and other elements of natu-
ral environment.

All these determinants allow for the assumption that basic tasks of water man-
agement in agricultural catchments should involve:

Protection of water resources. Water resources in agricultural and forested
areas are formed from atmospheric precipitation. Therefore, protection of their
quality and quantity is decisive for water availability within the boundaries of
larger catchments. Protection means creation of water resources through e.g.
increasing potential retention capacity of the catchment or technical measures of
the surface and ground water storage. It means also all actions for protecting
water quality through limiting the dispersal of pollutants, diffuse pollutants of
agricultural origin included. Special attention should be given the sensitive
areas, according the Nitrate Directive (91/676/EEC of 12.12.1991).

Protection of natural values. The demands addressed at water management for
creating conditions for sustainable development of rural areas and particularly of
compromising the interests of agriculture and natural environment tend to
increase. The aims of water management encompass creating appropriate condi-
tions for maintaining biodiversity of agricultural landscape and for protecting
areas of high natural values. This refers particularly to wetlands and meandering
rivers. Meandering rivers belong to the most valuable and rare systems on Polish
and European scale. Wet meadows, rare in Europe, are still well preserved in
Poland as a result of small-scale agriculture. Extensive areas have been recog-
nised as valuable and are specially protected. Figure 1 presents a general map of
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Figure 1. Protected areas
1 – areas protected for their natural values, 2 – areas of the ground water recharge



protected areas in Poland. These are national parks, areas of protected landscape
and other forms of nature protection. The location of infiltration areas, on which
main reservoirs of ground water are recharged, is also given. On all these areas
agriculture is somehow restricted and water management assumes particular
importance.

Meeting economic needs. This notion means all activities focused on creating
optimum water content (irrigation, draining) for agricultural and forest produc-
tion, preventing from floods and droughts and supplying rural settlements with
water for municipal needs and breeding. Water use for recreation, tourism, fill-
ing fish ponds, production of energy etc. also falls within this category.

Agriculture and environment

Activities focused on improving rural environment including water resources
require first of all to define precisely the role of agriculture in the natural envi-
ronment and to define mutual relationships, both positive and negative, between
the two. Agriculture, and in particular its intensive form pose a threat to water
resources, to flora and fauna. Up to date experience shows that the main risk in
Poland pertains to:

Water quality: it is commonly agreed that agriculture results in pollution of the
ground and surface waters due to excessive use of mineral fertilizers and plant
protection chemicals (Kajak 1998). Draining systems increase the loads of
outflowing pollutants. It is estimated that, in spite of low rates of fertiliser use in
Poland (below 80 kg N/ha), 50% of the nitrogen and phosphorus load released
to rivers originates from agricultural production (diffuse sources). An especially
high pollution was found in shallow farm wells, being an effect of improper fer-
tiliser and sewage handling (Ochrona œrodowiska 2001). Fertiliser use on
croplands is a less important source of pollution. It is commonly believed that
with proper fertiliser application and after construction of sewage treatment
plants and manure heaps this unfavourable effect of agriculture can be restricted.

Water quantity: agriculture is an important consumer of water and certainly
affects water budgets of the river catchments. Water uptake for irrigation in
Poland is relatively small (less than 15% of the total uptake for economic pur-
poses). It is estimated, however, that intensification of agriculture (yield
increase), even in non-irrigated areas, has affected the water budget. Increased
water consumption is observed not only on irrigated objects but also in areas,
where agriculture relies on rainfall. Increased yields (twofold in the last 20
years) should have as effect increased evapotranspiration. There is no detailed
evidence on how rainfed agriculture contributes to the decrease of water flow in
rivers or to the decline of the groundwater table. High natural variability of
water flows in rivers and its dependence on many factors make the assessment
of agricultural impact on water relations difficult. Nonetheless, many authors
(Dynowska 1993; Kunkel and Wenland 2001; Mioduszewski 1999; Querner et.
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al. 1997) speculated that the increase of yields in the last 30 years could dimin-
ish the outflow from agricultural catchments by 8–50 mm annually.

Landscape: due to the fragmentation of farms (small-scale agriculture), Polish
rural landscape is quite diversified and displays high biodiversity. Arable lands
interspersed with grasslands, woodlots and shrubs form a mosaic of often high
natural values. On the formerly large state farms this type of landscape has been
mostly destroyed, as it was on large drained projects. Woodlots and shrubs were
removed, small water holes were filled to provide extent flat areas available for
intensive agricultural production. Such actions resulted in unfavourable transfor-
mations of these areas. Many ecologists are of the opinion that monocultures
formed on large grounds are detrimental not only to the environment but also to
agriculture itself. Large-scale agriculture based on monocultures unfavourably
affects flora, fauna and water resources. Most specialists are convinced that lev-
elling of surface, liquidation of shrubs etc. accelerates water surface runoff,
decreases recharge of groundwater resources and thus interferes with the total
water balance (Dynowska 1993; Radwan, Lorkiewicz 2001).

Wetland flora and fauna: wetlands are valuable nature areas and thus are pro-
tected all over the world. In Poland, 80% of wetlands were drained and trans-
formed into meadows and pastures. Moreover, 60% of rivers and small streams
were regulated. Replacing natural wetland vegetation with grasses, straightening
and forming river channels markedly altered natural conditions of wetlands.
Intensively agriculturally managed rivers and river valleys are poor from the
point of view of nature. The situation was somewhat different in the valleys,
where agriculture had an extensive character i.e. meadows were mowed once a
year, very often manually until the most recent period. Valuable ecosystems of
high biodiversity developed there. Some of the cultivated grasslands are the
most important bird refuges. Areas abandoned by farmers quickly overgrow
with shrubs and common reed and lose their assumed nature value. The example
of the floodplain meadows is worth emphasising since in this particular case
farming formed a valuable ecosystem, whose maintenance depends on periodi-
cal mowing. One may suspect that there are other examples demonstrating the
role of agriculture in development of valuable ecosystems.

Transformation of Polish agriculture (through a decrease in the number of
employed people, enlargement of farms and their mechanization, and improve-
ment of living standards) is unavoidable. Problems of water and environmental
protection play a significant role here. There is a justified concern that field con-
solidation may impoverish the agricultural landscape and decrease its
biodiversity. Intensification of agriculture, on the other hand, may result in
excessive water consumption. Finding appropriate ways for the development of
agriculture, which should be effective and competitive, while protecting natural
resources (including water resources) is a difficult task addressed to the whole
nation but especially to specialists in water management, agriculture and natural
environment.
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Irrigation and drainage in Poland

The first hydraulic works for agricultural purposes were undertaken in Poland in
the Middle Ages. The embankments were built to protect the lowland areas
against flooding and some ditches were constructed to remove water from
swampy areas. But the biggest area was drained after the World War II. More
than 200,000 hectares of agricultural land were drained annually during some
years, as shown in Table 1. Nowadays, 36.2% of agricultural land (18% of the
whole country) are equipped with different kinds of drainage systems, and only
some have irrigation systems. Most peatlands (wetlands) were drained and
turned into grassland.

Table 1. The average area drained annually in Poland

Years The area drained [hectares per year]

1951–1955

1956–1960

1961–1965

1966–1970

1971–1975

1976–1980

1981–1985

1986–1990

1991–1995

1995–2000

95 000

102 000

245 000

260 000

205 000

120 000

72 000

102 000

20 000

11 000

Source: Ochrona œrodowiska (Environmental protection), 2001, G³ówny Urz¹d
Statystyczny, Warszawa.

After 1990 drainage works on new lands have practically been abandoned. Not
more than 3000 hectares of arable land are drained annually now. Draining of
river valleys stopped completely. Most of water engineering undertaken is con-
nected now with the reconstruction of irrigation systems, and construction of
water reservoirs or weirs to rise the water level in some rivers. Some of the
hydrographic systems are going to be re-naturalised for wetland protection.

Anyway, it is necessary to stress that a large area of agricultural land in Poland
is equipped now with hydraulic structures mainly for soil dewatering. As can be
seen from Table 2, most of the agricultural land is drained without the possibil-
ity of irrigation. Covered plastic or ceramic drainage networks were constructed
for dewatering arable soils. Irrigation systems were built mainly in orchards and
vegetable gardens. Grasslands situated mainly in river valleys were drained by
open ditches. Some 25% of the drained grasslands can potentially be irrigated.
Gravitational irrigation (regulation of water table in the ditches) is the only
method used for irrigation of grasslands.
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Table 2. Specification of the land reclamation structures

Land reclamation area and structures Units Amount

Area with drainage system

• Arable lands

• Grasslands

‘000 hectares

‘000 hectares

‘000 hectares

6 690

4 725

1 965

Irrigated area

• arable lands

• grasslands

‘000 hectares

‘000 hectares

‘000 hectares

480

62

418

Hydraulic structures managed by farmers

• ditches and small water courses

• pipes (without sprinkler irrigation)

Km

Km

283 746

8 211

Hydraulic structures managed by the State for farming purposes

• regulated rivers and canals

• non-regulated rivers

• levees (embankments)

• area protected by flood control works

• pumping station

• water reservoirs

Km

Km

Km

‘000 hectares

number/m3.sec–1

number/106 m3

49 588

24 796

8 371

1 200

592/170

185/170

Source: Ministry of Agriculture and Rural Development.

The numbers shown in Table 2 represent the totality of works carried out in the
years 1950–1990. Large areas were reclaimed in those years in now non-exist-
ing large state farms. Many farmers from smaller farms also postponed conser-
vation and utilisation of the irrigation and draining systems for economic rea-
sons. Thus, the huge potential is presently used to a small extent. Only 20% of
water facilities are estimated to be now in the state enabling their effective use
for agricultural production. The extent of irrigation in the year 2002 is shown in
Table 3.

It is worth emphasising that the reclamation facilities in Poland have a specific
character, markedly different from those of other European countries. Two types
of systems are distinguished:
• Typical drainage projects made of covered ceramic drains or perforated plas-

tic tubes. Drainage facilities were mainly constructed on arable lands. To
enable gravitational outflow of water, small watercourses were sometimes
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Table 3. The extent of irrigation

Type of irrigation
Irrigated area Volume of water

[ha] % Dam3 %

Sub-irrigation (upstream control)

Sprinkler

Surface (floods)

Furrow

94 370

4 458

241

20

95.24

4.50

0.24

0.02

109 246

2 594

671

50

97.05

2.30

0.60

0.05

Total 99 089 100.00 112 561 100.00

Source: Ochrona œrodowiska (Environmental protection), 2001, G³ówny Urz¹d Statystyczny, Warszawa.



regulated. The regulation consisted in deepening and broadening of the
stream channel and in straightening its course. Sometimes, irrespectively of
draining, sprinkling irrigation was performed there.

• Reclamation projects made in the river valleys. Basic draining facilities were
the open ditches often combined with the regulated river. Such objects were
usually designed to drain grasslands. On 30% of the area of these projects,
hydraulic structures were built to enable water regulation through the so-
-called sub-irrigation, which consisted in delivering water from the river to
the ditches and in maintaining its high level there. Another applied method
was to regulate the outflow of water from the existing drainage network in
spring i.e. to retard snow-melt waters there (regulation with the upstream
control). Both these methods are ineffective, require a large number of struc-
tures, frequent mowing of the ditches and moreover, are associated with
large, non-productive water losses.

During the last years some agricultural lands equipped with the draining systems
have been abandoned for various reasons. The question is – what to do with this
land, especially with open ditches constructed on peatlands. It is a complicated
problem from the economic and ecological points of view. For example, some
of these areas should be used for extensive agriculture to maintain their high nat-
ural values (Radwan and Lorkiewicz 2001).

In order to protect water resources and to provide adequate amounts of water for
plant production it is necessary to implement new methods of management and
maintenance of the reclamation systems. This means mainly the installation of
such facilities on the draining network that would enable controlled water out-
flow (Mioduszewski 1996; Querner et al. 1997). Common use of this method
may decrease high water flows, may fulfil plant requirements for water and
improve the surface and ground water quality.

Ecological methods of improving the water balance

The extreme weather phenomena and the resulting floods or dry periods with
small precipitation and low river water flows are all natural. Moreover, periodi-
cal flooding of the river valley is often a prerequisite for maintaining natural
equilibrium. We may think of threats only when such extreme phenomena exert
a negative effect on human economic activity. Only in relation to this activity
one may consider the excess or the deficit of water. In other words, “natural
extreme phenomena” become “natural threats” in case when they negatively
affect human activity and bring accountable losses.

Having this in mind, we may distinguish two groups of methods for protection
and prevention against these threats:
• to adapt extreme phenomena to human needs i.e. to free from variable natural

conditions; technical solutions like flood control dikes, water reservoirs, rec-
lamation systems play a decisive role here,
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• to adapt human activity to natural phenomena i.e. to develop such land man-
agement and utilization as to minimise the negative impacts on life and eco-
nomic activity of man.

To meet the requirements of sustainable development, more attention should be
paid to the second method. This is especially valid for agriculture and water
management.

Restoration of water retention in a catchment seems to be the most environ-
ment-friendly and to fulfil the best the requirements of sustainable development
among all methods of improving water balance and counteracting natural threats
(Mioduszewski 1999). It should be stressed, however, that with the present sta-
tus of management in catchments and river valleys and high population densi-
ties, implementation of this method seems to be rather difficult in some areas.
Regardless of the way and intensity of economic land use (including croplands)
one has to retard the rapid outflow of snow melt and precipitation water, which
means restoration of the natural retention capacity of the river catchment.

Improving water balance with technical methods means a possibility of decreas-
ing high floodwater stages and increasing low discharges in rivers. This is
equivalent to the increase of surface water resources. Less attention is paid,
however, to the possibility of increasing the effective infiltration (recharge of
aquifers), which increases the ground water resources. Resources of water in the
aeration zone of soils are not mentioned at all.

Ecological methods of affecting water balance in small catchments consist in
impeding the turnover of water through the retention of surface waters, soil
water and ground waters. In that way one increases the retention of the whole
catchment. Three types of actions aimed at improving water balance can be dis-
tinguished: technical, planning and agrotechnical.

Technical. Most hydrotechnical and reclamation works undertaken to inhibit the
outflow of surface waters fall within this category, which includes, in particular:
• retention of surface waters through construction of small water reservoirs,

lifting the water tables in lakes, water courses, ditches and channels (channel
retention),

• regulated water outflow from the draining systems and from the network of
draining ditches, and proper management of water reservoirs,

• increase of recharge of groundwater reservoirs through construction of ponds
and infiltration wells, management of runoff from waterproof surfaces (roofs,
streets, squares) to enable water infiltration on permeable grounds (Geiger
and Dreiseite 1999).

Planning. Appropriate spatial planning may play a role in water management.
This role may consist in creating such a spatial organisation as to prevent rapid
outflow of rainfall and snow melt waters. The actions should involve:
• shaping an appropriate setting of arable lands, grasslands and forests (main-

tenance of the mosaic character of landscape),
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• constructing protective plant strips (shrubs, trees), restoration of possibly
numerous areas of ecological use,

• establishing the areas of ground water recharge and their proper manage-
ment,

• identifying the areas vulnerable to agricultural diffuse pollution and imple-
menting proper methods of cultivation,

• reconstructing and preserving wetlands and peatlands, maintaining grassland
management in the river valleys.

Agrotechnical. Appropriate agrotechnical methods (Polski Kodeks... 1999) may
improve water quality and increase water quantity. Basic actions within this
group include:
• increase of the soil retention through improvement of soil structure and

increase of humus content in soils; this goal is usually achieved by proper
ploughing, agro-reclamation measures, fertiliser application and liming,

• restriction of the surface runoff by counter-erosion measures and aftercrops,
• decreasing evapotranspiration through proper plant selection and restriction

of evaporation from the soil surface.

Actions aimed at the increase of retention capacity can also be shown in terms of
the medium, in which water is to be stored. One may thus distinguish landscape,
soil, ground water and surface water retention (Table 4).

Table 4. Systems of water retention in rural areas

Water resources Systems

Landscape (habitat) retention Systems creating appropriate land use structure through the set up of
arable lands, grasslands, forests, areas of ecological use, water holes

Soil retention Crop systems affecting water management in soil profile, particularly
the increase of potential water retention in soils

Ground waters Cultivation and reclamation systems to decrease surface runoff and
increase the recharge of ground water reservoirs

Surface waters Hydrotechnical water distribution and management systems including
construction of small reservoirs, outflow control from drainage systems

Measures proposed to improve the retention capacity of the catchment do not
introduce significant changes in the natural water regime but only bring neces-
sary corrections in water balance in such a way so as not to disturb the biologi-
cal equilibrium of the ecosystem. Pro-ecological actions of stimulating small
retention may to a degree help recreating (restoring) some elements of the water
system disrupted by the human economic activity to date.

Actions undertaken to implement the ecological system of
water management in rural areas

The calculations and analyses performed demonstrate that the actions here pre-
sented may be important for proper formation of the water balance structure
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(Graham and Lest 1995; Kowalewski 1998; Kunkel and Wenland 2001; Meko-
tova and Sterba 2001; Mioduszewski 1996, 1999; Szymczak and Kowalewski
1999). Water harvesting as a method of improving agricultural water supply has
a long tradition in tropical regions and is recognised to be the most natural
method of satisfying agricultural water demand. The analyses show also that
under the temperate European climatic conditions the methods similar to water
harvesting may be efficiently used as the basic measure to improve water bal-
ance (restriction of harmful flood waters and the increase of low flows) and to
protect the quality and quantity of surface and ground waters.

Actions meant to improve the structure of water balance on agricultural lands
are undertaken in Poland, though on a small scale. Some of them may be pre-
scribed within the ecological system of water management in rural areas, in spite
of the fact that they have been undertaken for other purposes than water protec-
tion. Nonetheless, indirectly or directly they affect water cycle in nature. The
ecological system of water management consists in:
• Elaboration and implementation of the “Code of good agricultural practice”

(Polski Kodeks 1999). The code contains detailed actions aimed to limit
emissions of nutrients and plant protection chemicals to surface and ground
waters. Courses and trainings for farmers are organised by Agricultural
Advisory Centres. A few demonstration farms are also organised in various
regions of the country to implement suitable methods of storage of organic
fertilisers. These actions are not common yet, nevertheless they are expected
to bring definite beneficial effects. The “Code...” elaborated in Poland pays
little attention to the problem of water quantity, to erosion, development of
agricultural landscape or management of the draining and irrigating systems.
It seems that the “Code...” should be supplemented with topics concerning
water protection and management of irrigation-drainage systems.

• Problems associated with the protection of water quantity have been
reflected in the agreement signed on 11th April 2002 by the Minister of
Environment, Minister of Agriculture and Rural Development, President of
the Agency for Restructuring and Modernisation of Agriculture and Presi-
dent of the National Fund for Environmental Protection and Water Manage-
ment concerning the development of small retention. Small retention is
meant here as all actions undertaken to limit the outflow of precipitation
waters from the small river basins. The actions fall within the scope of
„water conservation” and „water harvesting”. They encompass small reser-
voirs (of a volume less than 106 m3) and ponds, rising water level in rivers
and channels by construction of hydraulic structures, but also modernisation
of draining systems to enable the regulation of water outflow. The agreement
was signed in view of improving water balance in small catchments for the
needs of agriculture and improvement of natural values of rural areas. The
parties to the agreement took the responsibility of supporting any action
associated with improvement of the catchment retention capacity. Moreover,
two institutions, namely the Agency for Restructuring and Modernisation of
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Agriculture and the National Fund for Environmental Protection and Water
Management took obligation of supporting some of these actions financially.
The map of small retention priorities has been elaborated (Figure 2). This
map was the basis for distribution of financial support for water investments.
It is estimated that an additional retention of 20 million m3 will be formed
annually within the project. The retention will consist of small water reser-
voirs built for recreational purposes, fish ponds and the elevation of water
level in lakes. Facilities for water lifting in rivers and channels will be of
lesser importance.

• A fund to support some environmental actions in agriculture has been estab-
lished in the framework of preparations of Poland to the access to EU. Finan-
cial support from the programme called “agro-environmental fund” will be
addressed to farmers who take the obligation of conforming to some agricul-
tural technologies like decreased fertiliser use, restricted mowing of mead-
ows in the period of bird hatching etc. The rules of distribution of financial
aid are now being elaborated. Agro-environmental schemes are exclusively
focusing on biodiversity and landscape protection of rural areas. The ways
and scopes of financing specific agricultural technologies to improve water
quality and increase its volume are under discussion.
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• Minister of Environment can establish a protected forest, playing protective
role for surface and ground waters. Special regulations of management
approved by the Minister of Environment apply to these forests. Afforesta-
tion of the former croplands is a separate problem. It is estimated that over
two million hectares of the presently utilised croplands should be forested.
The act of Polish parliament obliges local authorities to pay financial equiva-
lents to farmers for afforestation of croplands. The increase of the forest
cover may result in significant changes in the water balance of some small
catchments. Afforestation of poorly permeable loamy grounds, particularly
those situated in the watersheds may result in moderating water flows in
rivers (decreasing floodwaters and increasing low flows). Planting forests on
sandy grounds, the areas of infiltration, may on the other hand unfavourably
diminish the volume of water in aquifers.

• Development of protected areas like national parks, landscape parks, natural
reserves or areas of ecological use. Sometimes protected areas include pri-
vately owned grounds. In such cases cooperation between the manager of
a protected area and a farmer is required. In particular, a large part of legally
protected wetlands (wet meadows) are the farmers’ private property. Some-
times it is necessary to motivate farmers to at least extensive utilisation of
such grounds to prevent expansion of shrubs and reeds. In most cases the
establishment of protected areas, extensive agricultural land management,
and protection of natural river valleys and wetlands contribute to improve-
ment of the structure of water balance.

• Education is one of the most important factors decisive for the success of
actions within the scope of „water, agriculture, environment”. The proper
methods of management should be demonstrated to farmers. Such training
has recently been developed in the agricultural advisory centres. The courses
are, however, restricted to agrotechnical measures and problems associated
with protection of water quality. Proper management of draining and irriga-
tion systems, methods of water retention and saving obtain there much less
attention. It was an initiative of the Ministry of Environment, resulting from
the discussions conducted to elaborate a manual on water retention (water
harvesting) and to organise training courses for farmers in various parts of
the country.

Conclusions

The role of agriculture is not limited to production of food. It is also necessary to
envision and define “the public function of agriculture”. The public function is
to protect biological diversity and high value of the present cultural landscape.
From this point of view there is a need to define new functions of water manage-
ment in agricultural landscape.

Water management in rural areas in this novel approach encompasses complex
technical, planning and agricultural actions. They all aim at protecting water
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quality and improving the structure of water balance in the river valleys through
restoration and increase of their potential retention capacity. The so-called small
retention (water harvesting) focused on increasing the resources of surface,
ground and soil waters plays a great role here.

The positive effect of increasing the retention capacity of small catchments on
water quality and water balance is widely accepted. Numerical assessment of the
undertaken actions is, however, very difficult. It often results from a lack of ade-
quate knowledge and from complicated and complex relationships between
physical and biotic catchment parameters and the processes of surface and
ground water flow.

Water management in rural areas should be considered in economic decision
making and planning of rural development. Particularly important is the consid-
eration of these determinants of economic growth, which originate from the
availability of water resources (water quantity and quality) in the local spatial
planning. Water should be one of the elements decisive for the directions of
agricultural restructuring, for recommendations formulated in the Code of good
agricultural practice, plans of afforestation of former croplands, land use in the
river valleys and infiltration areas, from which aquifers are recharged.

Basic and urgent tasks, which need to be accomplished in order to improve
water balance are:
• continuation of the programme of small retention – construction of reservoirs

and rising of water levels in eroded water courses,
• implementation of proper exploitation methods of the irrigation-drainage

systems, the equipment of drainage systems with facilities to control water
outflow,

• protection of the infiltration areas (to increase recharge of ground water res-
ervoirs),

• obligatory introduction of water issues (protection of water quality and quan-
tity) into local spatial planning,

• elaboration of the restitution programme for wetlands, water holes, small
lakes etc.,

• liquidation of water outflow from the draining systems on abandoned
meadows, river restoration and recovery of the natural meandering of water
courses.

To sum up, water management in small rural catchments can be a fundamental
element decisive for water resources in the country. Hence, the necessity of
appropriate and complex management of these resources should be stressed.
Water management plans (water use conditions) should consider not only the
technical (hydrotechnical, reclamation) activities but also all those planning,
agricultural and natural factors, which might affect water balance.
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Distribution of income
in Polish agriculture

Abstract: During the transition period Poland achieved a rather quick rate of eco-
nomic growth, exceeding 4.9% per annum. Inflation rate significantly decreased,
even below the level observed in many EU countries. However, there were not
only successes. Poland has reported very high, growing unemployment rate,
beyond 20% of active labour force. Growth of the unemployment, in both rural
and urban areas, is the main issue to be solved. Another important “hot” issue is
income distribution. The period of economic transition in the post-communist
countries, including Poland, brought about a considerable increase of income dif-
ferentiation of the society. This differentiation applied to a greater extent to agri-
culture and rural population than to non-agricultural and urban population. In
1984 the Gini coefficient for all households was 0.240, but by 1998 it rose to
0.312 and for farmers these numbers were, respectively: 0.362 and 0.449.

Key words: transition, parity, income distribution, Polish farmers

Background

The period of economic transformation in post-communist countries, including
Poland, brought about a considerable increase of income diversification of the
society. It is interesting that this diversification applied to a greater extent to
agriculture and rural population than to non-agricultural and urban population
(Klank 2000). It brought about such phenomena as poverty and unemployment,
as well, which were not reported in the official statistics in the pre-transforma-
tion period. Branko Milanovic from the World Bank in the preface to his book
entitled ”Income, Inequality and Poverty during the Transition from Planned to
Market Economy” writes: This is indeed a period of turmoil – comparable with
the period that followed both world wars. It is the period of dramatic declines in
income (in the first years of transformation – L.K.), reappearance of diseases
long forgotten, growing poverty and unemployment, and great uncertainty. But
it is also a period when great fortunes are being made...” (Milanovic 1998). He
put very important questions, like:
• What was the influence of economic growth on socio-economic groups?
• Who benefited from the growth and who lost?



Why answers to these questions are important? Although Milanovic’s research
refers to the initial stage of transformation (years 1989–1993) the questions are
still valid. Situation has even worsened in some groups, for instance – in the
rural society. There are also other reasons to answer these questions. Generally,
income and wealth distribution issues have very long history. In Poland, as well,
the questions of fair distribution of wealth have been intensively discussed for
pretty long time. They have very important economic and political weight.
Besides, agriculture and rural society in Poland are still significant both in eco-
nomic and political terms. Rural areas cover 93% of Polish territory. Some 14.7
million people live there, equivalent to 38% of the total country’s population.
About 2/3 of rural areas is involved in agricultural production and 50% of rural
families are farmers. At the same time, we face the fact that only 8% of popula-
tion involved in agricultural production gains income solely from agriculture.
For the remaining 9.2 million people, agricultural activity is only an additional
source of income. Pension transfers dominate in the structure of incomes or the
rural population, which causes certain consequences for agricultural policy of
the state.

Farms in Poland are characterized by a considerable diversification from the
point of view of production situation and incomes. About 13% of 2 million farm
families produce solely for their own needs. Only 37% of farms sell their pro-
duce mostly at the market place1. The average value of this produce amounted to
1200 zlotys (about 300 US dollars) annually, i.e. 100 zlotys monthly (25–30 US
dollars) per farm. Then, 2.5% of farms do not produce at all. Therefore, more
than a half (52%) of farms are a so-called subsistence farm. It is therefore diffi-
cult to expect that they see their future in development of their farms.

There is also another question, which has to be considered. All the countries of
Central and Eastern Europe (CEE) have been changing all the spheres of their
economic, social and political life. There is no single theory, which satisfactorily
explains how to adjust the “centrally planed society” to the modern, information
and market society. After almost 15 years of transformation and growing politi-
cal tensions we can say that the existing development theories do not help much
in solving general issues such as growth, equality and justice.

This paper tries to answer one of the above questions.

Methodology

The data sources and the income concept used

Only one basic source of data was used, the Household Budget Surveys for
selected years. This source of data is based on the sampling method, which
allows for the generalisation of the results to the whole population of house-
holds. Before 1982 the household budget surveys were carried out with the con-
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tinuous method, according to which the same sample of households was fol-
lowed in the survey for a year or longer. Since 1993 the monthly rotation
method has been used. The surveys are carried out by the respective statistical
offices. Every year they collect the data from roughly 32 000 dwellings.

The household’s disposable income was used as a measure of income. It com-
prises, among others,
• income from hired work,
• income from individual farm, of at least one hectare of area,
• income from self-employment outside the farm,
• income from free professions,
• income from property,
• social insurance benefits,
• other social benefits,
• other income.

In our study this category of income, calculated per capita, is used both for
income parity measure and income distribution (differentiation).

Methodology of assessing income distribution

The most common procedure for presenting income distribution data refers to
the cumulative decile tables or their graphical counterpart, the Lorenz curves.
Since the cumulative tables contain all the information provided by Lorenz
curves the tables alone are used in the presentation. There are a number of statis-
tics, used to measure income concentration or income inequality. The most pop-
ular one is the Gini coefficient, which is used in this study. The Gini coefficients
are calculated from the discrete (individual) data. It is well known that 0 and
1 bound the Gini coefficient, implying, respectively: complete equality and
inequality.

Discussion and results

Income parity as a goal of agricultural policy

Agriculture has always been a very sensitive political issue in all communist
countries, including Poland. The agricultural issue was even more important in
Poland than in other communist countries, because the largest private sector
among all communist countries was in Polish agriculture. Farmers had real
political power. All the major political changes in Poland after World War II
were connected, directly or indirectly, with food and agriculture. The problems,
which arose in feeding the nation in the years of crisis, forced subsequent gov-
ernments to modify the goals of their agricultural policy.

Until 1980, the principal goal of agricultural policy in Poland was to achieve the
highest possible rate of farm output growth. After 1980, this goal was changed
to achieving self-sufficiency in farm and food products. After 1989, the main
goal of agricultural policy was changed again, this time to provide off-farm
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employment for farmers and rural people. During this entire period farmers’
incomes were the most important issue both for farmers and decision-makers.
Both farmers and politicians believed that by solving the income issue, they
could solve all other problems associated with the sector.

Principles of income policies

For many decades farmers and politicians, acting as their representatives, have
been calling for farmers’ incomes to be equal to those of other social groups.
The demand to earn equal incomes is based on the concept of equal opportuni-
ties for all social and occupational groups and was heard already before the
World War II. In Poland it also had a very strong religious and ideological back-
ground. The concept was referred to as parity.

This concept became the foundation of one of the most fundamental principles
of income policy in agriculture. It was defined for the first time in the USA in
1933 legislation as a way to measure prices that would provide farmers with
a ‘fair’ income. In fact, it was not a measure of income parity but, by virtue of
definition, of parity prices.

Leaving aside the issue of achieving the goal of parity prices, let us indicate that
it in fact meant that the goal became one of having incomes of farmers and
non-farmers increase at the same rate. It was a major contribution to the process
of defining income principles for agriculture in many advanced industrial coun-
tries, as well as in Poland.

Over time there was an evolution from the principle of parity prices to the prin-
ciple of equal living conditions for farmers and non-farmers. Thus, the history of
agricultural income policy in advanced industrial countries saw three goals of
income policy, namely:

1) a goal of stable price ratios for farm products fixed at some historical period,

2) a goal of parity incomes, that is an equal level of incomes,

3) a goal of parity living conditions, that is of equal living standards for different
social and occupational groups.

However, there is a possible fourth option, namely – no income policy.

Most developed, industrial countries, as well as Poland, tried to implement their
income policies for agriculture using the changing objectives. Poland, for
instance, adopted two principles of income policies for agriculture, especially
towards private farmers (for the state farms and later on also for the farming
co-operatives the principles of income policies were similar to those in indus-
trial state enterprises). In 1956, the so-called new agricultural policy introduced
the principle of equal rate of growth of incomes for farm and non-farm house-
holds. At that time the ratio of a farmer’s income to that of a full-time employee
in other sectors of the economy amounted to 75%. It is obvious that that princi-
ple would have maintained relative differences in incomes and lead to increases
in absolute differences in incomes. Farmers would be at a disadvantage from the
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beginning. But, in fact, their incomes increased much faster than non-farmers’
incomes. Until 1981, when the principle of equal rate of growth of incomes was
replaced by another concept, the relation between incomes of the two groups
was much higher than at the beginning. Even in 1980, which were a very bad
year for Polish agriculture due to bad crops, the relation of farm to non-farm
income was equal to 84.2%, and in 1978-79 it amounted to 90 and 93%, respec-
tively. Between 1981 and 1984, the relative incomes of farm population were
near parity, that is, the relation between incomes of farmers and non-farmers
was almost equal to one. One has to remember that in these calculations
off-farm incomes were not taken into account.

In introducing the parity income formula for agriculture, Polish politicians
believed that:
• It would be the best measure of the income situation of farm households.
• By achieving the parity of incomes, food shortage issues would be solved. As

a result of the latter, the political tensions would be eliminated.

The early 1980s brought essential changes in income policy in Poland towards
private farms. The principle of equal rate of income growth was replaced by the
principle of parity of incomes, which meant equal incomes for farmers and
non-farmers. Thus, this principle was very similar to the one followed by the
EEC. The adoption of parity income policy in 1981 in Poland was not success-
ful. It was introduced together with a policy of increasing prices at the time of
severe decline in the production of agricultural products and chaos on the mar-
ket. The decision to implement the principle was both economic and political.
With this move politicians hoped to bring about an increase in the scope and
volume of agricultural production. However, at that time, as well as in 1982,
there was no longer any connection between prices and goods on the market.
The purchase price of agricultural products increased by 67%, whereas the price
of consumer goods for farmers increased only by 28%. This caused farmers’
incomes to rise above parity. The relation of income for consumption in a farm
household to that of a full-time employee in a non-farm household was at 90%
in 1981. In the following year it increased to 106%, and in 1983 it amounted to
99%. Since 1983, the gap between the incomes of farmers and non-farmers has
been increasing. In 1989, the relation mentioned was at around 84%. In August
1989, the government formally stopped following the principle of parity
incomes. The introduction of market prices, as demanded by farmers, resulted in
a rise in incomes for a short period.

In the last quarter of 1989 the nominal income per head of population in a farm
household was 33% higher than in non-farm households. This situation did not
last for long, and in the second quarter of 1991, farmers’ incomes were at the
bottom in comparison to other social and occupational groups in Poland. In 1994
and 1995, the ratio of farmers’ to non-farmers’ incomes was 87.6% and 91.3%,
respectively. On the whole, the new economic policy did not provide any
income policy for agriculture. The agricultural policy was based on the princi-
ples of market economy.
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Parity and economic development

The previous discussion shows that income parity may be defined in a number
of different ways; moreover we can measure it using various methods. J.R.
Bellerby was one of the pioneers of the scholarly work in this area. (Bellerby
1956). Before World War II he measured relations between incomes in twenty
countries using the concept of the ratio of the farmers’ incentive income.
According to his definition, the income ratio is the relation between the incen-
tive income per full time employment equivalent in agriculture and the incentive
income per person employed in other sectors of the economy. Incentive income
meant the return for the worker’s effort and his undertaking. In agriculture this
was defined as the total factor income after the deduction of the net rent, interest
costs and wages paid to agricultural workers.

Bellerby’s research on the incentive income ratios in the agriculture of Great
Britain during the periods of 1867–69, 1911–14, 1923–29 and 1936–38 showed
a very big difference in this ratio in the periods considered. In fact, the income
incentive ratio was up from 35.5% in 1892–96 to 81.1% in 1933–1935. In 1938,
Bellerby reported his first international research using 28 countries. On the basis
of his research, he claimed that there was no positive correlation between the
level of economic development and relative incomes of farm households.

Bellerby’s research relates to the first half of the twentieth century. We follow
Bellerby’s research by using FAO data and the respective formula, which is the
ratio of the share of the agricultural GDP to the share of the GDP of other eco-
nomic sectors divided by the ratio of agricultural population to non-agricultural
population. On the basis of the analysis of the data we could conclude that the
income parity was incidental and was the result of some specific social, eco-
nomic and political conditions (Klank 1997, 55). Thus, instead of using term
“parity” we suggest to use the term ”relative incomes”.

The correlation coefficients between the per capita GDP and the relative in-
comes have been calculated for 1961 and 1980 and were, respectively: 0,663
and 0,464. They turned out to be statistically significant with a very high proba-
bility level: p = 0.999. These results demonstrate that the relative incomes and
the economic growth are not highly correlated.

The subsequent analysis examined the correlation between economic growth
and the changes in the farmers’ relative incomes. In other words, does economic
growth produce income parity between the farm households and the non-farm
households? Based on the same FAO statistical data for 1961 and 1980, correla-
tion was calculated between two variables: a) the rate of economic growth, mea-
sured as increase in per capita GDP; and b) the increase in relative incomes,
defined as point difference between the periods analysed. It should be remem-
bered that we have taken into account only agricultural incomes, i.e. derived
from agricultural activity (production).
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The coefficient of correlation between the two factors amounted to r = –0.103
and turned out to be not statistically significant. In other words, there is very
weak correlation between economic growth and the increase in the relative
income of the farm households. Many scientists, including E.O. Heady, claimed
that the economic growth even worsens the relative economic position of farm
households (Heady and Whiting 1975).

This assertion may be correct, but it is the relative income that declines and not
the absolute income level. Economic growth produces income increases for all
social groups, but not at the same rate. Income of farmers derived from agricul-
tural production may grow slower than incomes of the other social and occupa-
tional groups. Our analysis shows this as a general tendency all over the world.
However, the opposite tendency can be observed in some countries. So, what
was the situation in the case of Poland? In the transformation period, and espe-
cially in the years 1992–2000, Poland experienced very quick economic devel-
opment. In that period the average GDP per capita growth rate was 4.9% per
annum. It was even quicker in the second half of the 1990’s than in the first half
of the decade. The impact of such a rapid economic growth on incomes of farm-
ers is presented in Table 1. Based on Table 1 we can conclude that in the years
1997 and 2000 relative incomes of farmers compared to all households were,
respectively, 92.7% and 74.7% and compared to worker households, respec-
tively 90.3% and 69.4%.

At the same time, relative incomes of part-time farmers were lower than that of
farmers and were, respectively: 83.9% and 74.2% compared to all households
and 81.8% and 73.6% if we compare them to worker households.

Generally, the so-called income disparity of Polish farmers, both full- and
part-time was not dramatic. These ratios should be considered good, especially
when we take into consideration relatively low labour productivity of Polish
farmers. Additionally, they are comparable to the income situation of the 1970s
and 1980s (Klank 1985).

Table 1. Monthly disposable personal income by socio-economic groups (in PLN/person)

Household
Year

1997 1998 1999 2000

Total of which: 473.8 522.9 560.6 610.5

Employees 486.4 546.4 592.1 657.3

Pensioners n.a. 614.1 665.7 696.4

Self-employed 618.4 655.1 715.9 794.7

Disabled 494.6 452.7 483.7 494.9

Farmers 439.3 406.8 411.5 456.0

Part-time farmers 397.7 419.4 438.4 483.6

Source: Household Budget Survey, Central Statistical Office, GUS, Warszawa (selected years).
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If so, why farmers do complain about their economic situation. The answer to
this question is rather complex. There are different reasons, not only of eco-
nomic nature. The most important reasons are, as follows:
• Nowadays, Polish farmers operate in a completely different economic envi-

ronment than during the communist times. They operate under uncertainty.
Agricultural prices are not fixed; they have difficulty in selling agricultural
products; there is also a strong competition from the outside (import).
Income policy of the state toward this group is unclear.

• Farmers’ real disposable incomes derived from agricultural production sig-
nificantly decreased. In the period of 1995–2000 they dropped by 50%. In
the same time real disposable incomes of all households rose by 21.4%.

• Farmers have experienced growing differentiation of incomes and wealth not
only between rural and urban people, among different socio-economic
groups but among farmers, as well. More and more rural people live in real
poverty.

• The composition of farmers’ income has significantly changed. Contrary to
the earlier periods (1960–1980) farmer families depend more and more on
off-farm incomes, mostly transferred ones (in the form of pensions and other
social payments).

• Rural areas do not depend on agricultural incomes, anymore. As we can see
(Table 2) only roughly 16% of disposable income in rural areas comes from
agriculture.

Table 2. Monthly disposable personal income by location and settlement size in 2000
(PLN/person)

Item

Number of inhabitants in a town (in ‘000)

Villages
Below 20 20–100 100–200 200–500

More
than 500

Total

Income
572.2 623.9 684.9 730.5 935.1 695.0 483.0

% of income derived from:

Employment 50.4 51.9 52.8 51.3 54.4 52.3 37.6

Farm 2.1 0.5 0.2 0.2 0.2 0.6 15.7

Self –employment 9.1 8.7 9.6 11.9 12.0 10.2 5.2

Social payments 32.4 33.1 31.7 30.3 26.4 30.7 36.6

Property 0.2 0.2 0.1 0.5 0.7 0.3 0.1

Source: Own calculations based on the Central Statistical Office household survey.

• In the year 2000 the incomes of rural population were by more than 30%
lower than those of the urbanites. This situation is not accepted by the rural
society, consisting mostly of farmer families. We have to remember than
there is a very difficult labour market situation in Poland. At the time of the
survey quoted more than 3 million persons were officially registered as
unemployed and the official unemployment rate was at 17.3%. Since that
time the situation on the labour market even worsened. In practice, there are
no new jobs for farmers.
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There is another more general question related to income parity. Differences in
incomes within agriculture raise doubts and questions regarding the principle of
income parity. Hence the following question: does achieving income parity in
agriculture mean equal incomes and equal satisfaction for all farmers? The
answer is no, because:
• Farmers are usually not aware of what parity is. What they, in fact, want is

not equal incomes, but maximum incomes. If they compare their situations
with those of persons involved in other sectors of the economy, they compare
living conditions and not incomes. It appears that the principle of parity has
more importance to politicians than to farmers.

• The differences between incomes within agriculture are usually greater than
in other sectors of the economy. In many countries a small percentage of
farms have very high levels of production and incomes. In other words, the
concentration of incomes within farming in these countries is very high. As a
result, many farmers with lower incomes are not satisfied with their income
situation, even though on the average the agricultural sector receives income
parity. Thus, achieving parity has little to do with achieving equal incomes.

• Because of the difficulties in obtaining proper data on incomes, the income
parity concept can be subject to political manipulations. In the 1980s, Poland
experienced such manipulations.

• Implementation of the income policy that is based on a parity formula can be
very expensive in case of very low efficiency in agriculture. In other words,
achieving parity incomes will require large money transfers from (other) tax-
payers or consumers to farmers.

Income differentiation

As we have mentioned above, during the transition period the differences in
incomes and wealth jumped up in Poland. Between 1984 and 2000 an official
growth of income differentiation for all households, measured by the Gini coef-
ficient for those years was from 0.24 to 0.33. A faster growth of income differ-
entiation for farmer households than for other socio-economic groups should not
be a surprise. They were earlier also more differentiated than non-farmers. It is
also important, that there are some state guarantees for wages (minimum wage)
but no such guarantees for incomes of the self-employed persons and farmers.
However, the tax system is very favourable for farmers. They pay so-called agri-
cultural (land) tax, which is not bound directly with their incomes, and is gener-
ally very low. On the other hand, though, according to that tax system farmers
are obliged to pay taxes even when they report losses. This system is very
favourable especially for big farms. It must be added yet that the official income
statistics show much lower differences than the actual ones. There are many
farms (between 5% and 15%), featuring negative incomes, not included in the
Gini coefficient calculation. The so-called “grey economy” is not included in the
statistics, either.
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Table 3. Gini coefficients by socio-economic groups in the years 1984–2000

Socio-economic group 1984 1997 1998 1999 2000

Total of which: 0.240 0.315 0.312 0.314 0.328

Employees 0.233 0.318 0.321 0.320 0.343

Part-time farmers 0.258 0.302 0.306 0.305 0.291

Farmers 0.362 0.481 0.449 0.455 0.466

Self-employed n.a 0.377 0.371 0.349 0.364

Pensioners n.a n.a 0.219 0.226 0.235

Disabled 0.215 0.244 0.264 0.272 0.284

Source: for the year 1984: I.Topiñska, M.Wiœniewski, 1996, Zró¿nicowanie zasobów oszczêdnoœciowych,
¯ycie Gospodarcze, 11; for the period of 1997–2000, own calculations.

Additional conclusions can be drawn from income distribution presented by
decile groups (Table 4). The data shows the strongest concentration of incomes
in farm and self-employed households. About 50% of the total farmers’ income
is earned by 20% of farmers. In order to make incomes evenly (perfectly) dis-
tributed more than 1/3 of farmers’ incomes should be moved to lower deciles, it
means to poorer families. Income distribution by decile groups shows that not
all farmers have lost during the transition period.

Table 4. Personal disposable income distribution by deciles and types of household in 1998

Deciles

Households of:

All Employees
Part-time
farmers

Farmers
Self

–employed
Pensioners Disabled

I 3.1 3.3 3.4 1.6 3.0 4.4 3.4

II 4.8 4.8 5.1 3.3 4.4 6.3 5.3

III 6.0 5.8 6.1 4.3 5.5 7.3 6.6

IV 7.1 6.8 7.0 5.3 6.9 8.1 7.7

V 8.1 7.8 8.0 6.4 7.1 8.9 8.7

VI 9.2 8.9 9.0 7.7 8.6 9.7 9.6

VII 10.5 10.2 10.3 9.6 9.8 10.6 10.8

VIII 12.1 11.9 11.9 11.9 11.6 11.8 12.4

IX 14.7 14.9 14.5 16.1 14.7 13.7 14.5

X 24.5 25.6 24.7 33.8 28.3 19.2 21.0

Source: see Table 1.

Poverty

When analysing income differentiation one cannot ignore the issue of poverty.
Poverty is like the other side of the coin named wealth. Although poverty has
definitely a relative meaning, it really exists among Polish families and house-
holds. The incidence of poverty varies across the different socio-economic
groups and depending on the definitions used. According to the official, legal
definition of poverty the number of persons living in poverty is relatively stable.
In the period of 1997–2000 only 12.1–14.4% of population lived in the officially
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defined poverty. Of course, it is usual for the governments to tend to ignore this
“embarrassing” issue. But even if we limit ourselves to the official definition we
can see that we talk about 4.7–5.7 million people. According to this definition,
in 2000 the highest incidence of poverty was among social-income recipients
(both unemployed and disabled) and farmers. There was almost no poverty
among the white-collar families.

Yet, if we take into account the definition based on the social minimum criterion
the relevant figures are much higher compared to the official definition. But the
ranking of poverty households remains. About 54% of persons live below the
social minimum level; for unemployed this percentage is the highest and then
for farmers and workers. There is very strong link between education and pov-
erty (Table 5).

Table 5. Persons living below poverty line in 2000 (by definition and level of education of the
family head)

Education level

Definition of poverty line:

Social minimum
Biological
minimum

Relative poverty
line

Official poverty
line

Total 53.8 8.1 17.1 13.6

University 14.8 0.3 1.2 0.8

Secondary 41.7 3.2 8.2 6.3

Vocational 64.9 9.4 20.9 16.2

Elementary and none 67.7 15.6 28.9 23.9

Source: see Table 1.

If we take as a measure education of the household head and poverty incidence
we can observe very strong (inverse) relationship between them. This relation
leads to the crucial conclusion that one of the ways to alleviate poverty is educa-
tion.

Conclusions

During the transition period Poland’s economy has achieved rather fast rate of
economic growth, exceeding 4.9% per annum. However, since 2001 Poland
experiences economic stagnation. The period of economic transition in
post-communist countries brought about a considerable increase of income dif-
ferentiation of the society. This differentiation applied to a greater extent to
farmers and rural population than to non-agricultural and urban population. The
relative income situation of farmers compared to the non-farmer families, the
so-called income parity, has worsened but not to a dramatic level. That was due
to the growing contribution of the state budget to agriculture. Most state subsi-
dies, i.e. more than 70%, are devoted to farmers’ income increase through the
pension system. The constraints on the state budget do not allow for the continu-
ation of such a policy.
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During the transition the income differentiation of all households measured by
the Gini coefficient jumped from 0.240 in 1984 to 0.328 in 2000. However, the
Gini coefficient values for the same period for the full-time farmers were,
respectively: 0.362 and 0.466. As it well known, if the Gini coefficient, gener-
ally contained between 0 and 1, decreases, there is diminishing inequality and
vice versa, when its value grows up towards 1, we deal with an increase of
inequality (differentiation). Thus, incomes of part-time farmers were less differ-
entiated than those of full-time farmers. Distribution of incomes showed that all
socio-economic groups benefited from economic growth. However, these bene-
fits were not equally distributed within the groups. One of the most striking
results of such unequal distribution is poverty, which is very high, especially in
rural areas. Depending on the definition of poverty we can talk about 4.5–20.5
million people living in poor economic conditions. The problem is that there is
no clear state policy towards that issue. One way to improve the situation in this
area is education adjusted to labour market demand.
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The changes in and the spatial patterns
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Abstract: Although the contribution of agricultural production to national income
decreased from 58% in 1947 to 3.3% in 2001, Polish agriculture still provides
employment to roughly 20% of the total of persons employed in the country. Aver-
age size of individual farms increased from 7.2 hectares in 1990 to 8 hectares in
2001. The small acreage of private holdings is prevalent in the southern provinces
of the country. Worsening of the profitability of agricultural production at the
beginning of 1990s (the loss of eastern markets), liquidation of state farming,
increase of fallow areas, and a marked fall of funds in farm investments entailed a
collapse in crop production, in animal breeding (especially in cattle raising) and
in agricultural production as a whole. Gross agricultural production showed in
2000 the decrease by 12.4% in comparison with its level in 1990.

Key words: agriculture, spatial differentiation, labour resources, agrarian struc-
ture, land and labour productivity.

Introduction

The political changes in Poland taking place after 1989 have started a number of
processes aiming at transition from the centrally controlled economy to the mar-
ket economy. Furthermore, Poland belongs to the group of countries, which will
become EU members in May 2004. Like the whole economy, Polish agriculture
faces difficult problems resulting from the need of adopting it to integration with
the structures of United Europe.

The statistical basis for the analysis here presented is constituted by the statisti-
cal data from agricultural censuses, general and branch agricultural statistical
yearbooks and the publications devoted to the problem (Bañski 2001; Kuli-
kowski 2000, 2001; Niemczyk 2001; Or³owski 2001; Poczta, Wysocki 2002,
Polska Wieœ 2002; Strefy ubóstwa... 1998; Szafraniec 2001; Wawrzyniak 1999;
Wilkin 2000; Woœ 2001; Zegar 2001).



Contribution of agriculture to Polish economy

During the post-war period agriculture has long been an important division of
Poland’s economy. In the last years, though, its role is more significant in terms
of the work place for a big number people, and less so as a component of GDP.
The post-war period in Poland was characterised by vast structural changes of
the income sources of rural population. In 1950 farming was the source of
income for 73% of rural population, this proportion having declined to 27% by
1998. At the same time the proportion of the agricultural population receiving
social benefits grew from 2% to 35% (retirement pays – 14.8% disability pay-
ments – 12.5%, unemployment and other social benefits – 7.7%, see Zegar 2001
and Niemczyk 2001).

Agricultural land occupied 54% of total Polish area in 2002 (16899.3 thousand
hectares), the surface of agricultural land having declined since 1996 by 1439.9
thousand hectares (6.9%). More significant changes in land ownership have
taken place in the 1950s, when the doctrine of socialisation was put to practice.
This caused a rise in the share of the state and collective farming, blocking for
many years the development of peasant agriculture. The transformation of the
1990s was characterised by two periods of deterioration of rural economy and
macroeconomic conditions for agricultural production. First, the years:
1990–1995, was marked by the liquidation of state farms and rural trade
co-operatives, worsening, first of all, the living standards of the former state
farm workers. The second, from 1996 on, is characterised by the fact that the
price ratio of agricultural products to the non-agricultural ones deteriorated visi-
bly (Zegar 2001). At the beginning of the 1990s the efficiency of production
factors in agriculture dropped significantly in comparison with other Polish eco-
nomic sectors, what resulted in a serious reduction of incomes of agricultural
population. In the years 1999–2000 the income of agricultural population, in
comparison with the non-agricultural one, reached the lowest ratio during the
whole post-war period. The parity indicator of agricultural income amounted to
only 40% (Or³owski 2001). According to A. Woœ (2001) the disposable gross
revenues per person employed in agriculture constitute only 22% of those out-
side agriculture. In 1997 62.5% of total rural population lived below the social
minimum, and 8.7% below the existential minimum (Strefa ubóstwa... 1998).

Polish food sector engages about 31% of total country’s employment. Out of the
total resources of labour in Polish agribusiness almost 88% is constituted by the
persons employed in agriculture. At the same time agriculture has the shares of
34.6% in gross production and 27.7% in total investments in that sector (Polska
Wieœ 2002, diagram 3.1, p. 38).

Contribution of agriculture to national income has been decreasing from 58% in
1947 to 34% in 1960, 12% in 1989, and 3.3% in 2001 (Figure 1). This was
largely due to the more dynamic growth of other branches of national economy
and the collapse of agricultural production, connected with the liquidation of the
state farms after 1991, the collective farming having dominated in some north-
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ern and western areas of the country. The indicator of agriculture’s share in
national income varies across space from 1–2% in highly urbanised areas (the
regions around Warsaw, £ódŸ and Katowice) up to 8% in the eastern part of the
country (EU-15 – 1.7%, Germany – 0,8%, United Kingdom – 1%, France –
1.9%, Italy 2.7%, Greece 8%) (Poczta, Ko³odziejczak 2002).

Employment in agriculture

Polish agriculture was engaging about 1
5 of the total country’s employment in

2001 (EU-15 – 5%, United Kingdom – 1.9%, Germany – 2.9%, France – 4.6%,
Portugal – 13.3%, Greece – 19.8%). The data from the 1996 Agricultural Cen-
sus show that 54.2% of farmers and 45.2% of rural inhabitants over the age of
15 undertake other income-generating activities simultaneously with farming.
The average number of persons actively employed in agriculture per 100 hect-
ares of agricultural land dropped in Poland from 24 persons in 1989 to 22.9 per-
sons in 2000. This number, likewise, varies considerably across space, ranging
from 7 persons in the Western Pomeranian voivodship and 9 persons in the
Warmian-Masurian voivodship to about 50 persons in the Carpathian piedmont
regions (Figure 2).

W. M. Or³owski (2001) estimates the number of farm workers in Poland as
equal roughly 2.5 million, and the number of persons forming the so-called
“social sector” (not working and running agricultural activity as a secondary
one) as equal at least 1.5 million. According to this author the real share of pop-
ulation actively employed in Polish agriculture amounts to 16% and is compara-
ble with the average for the OECD countries. A. Woœ (2001) estimates the num-
ber of people constantly involved in agriculture at 1.6 million.
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Figure 1. Percentage share of agriculture in total Polish gross brutto product



According to W. Poczta and A. Mrówczyñska (2002) the number of fully
employed in Polish agriculture amounts to 14.7 persons per 100 hectares of agri-
cultural land, and varies across space from 4.7 persons in the Lubusz voivodship
to 31 persons in the Little Polish voivodship.

The changes in labour resources in the 1990s encompassed their increase in the
south-east and central Poland, where considerable surplus was noted, and a
decrease in the northern and western parts of the country. In the EU the average
number of persons employed in agriculture per 100 ha of agricultural land is
much lower, and ranges in particular countries from 2.6 persons in United King-
dom through 3.5 in France and Spain, 9 in Italy, up to 16 in Portugal (Figure 3).

The rural and agricultural population is characterised by the lower level of edu-
cation in comparison with the urban population. In 1998 44.6% of farmers had
the primary and incomplete primary education. Only 17.5% of agricultural pop-
ulation living on rural territories have secondary education (in towns: 34.3%). In
the majority of EU-15 the level of education of rural population is much higher
(Figure 4).

Agrarian structure

At the beginning of the 1990s significant changes took place in Polish agrarian
structure – especially in terms of land ownership. In 1989 private farming
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Figure 2. Number of persons actively employed in agriculture pre 100 hectares of
agricultural land, 2000



owned 76.2% of total agricultural land in Poland, state farms possessed 18.8%,
3.8% was under collective ownership, and some 0.3% was kept by the agricul-
tural circles. In the years 1992–1995 state farms and agricultural circles were
liquidated and their land, together with the land belonging to the State Land
Fund was taken over by the Agency for Agricultural Property of the State Trea-
sury. Under the administration of the Agency some 4 million hectares were
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Figure 3. Percentage share of population actively employed in agriculture in total
employment
* data according Main Statistical Office
** data according Or³owski, 2001

Figure 4. Percentage share of rural population with high and university education in total
number of rural population, 2000



given to the users, out of which 2.9 million were leased and barely 380 thousand
were sold. As the result of transformations the share of land used by private
agriculture increased to 92% of total agricultural area and the average size of a
private individual farm has increased from 7 ha in 1990 to 8 ha of agricultural
land in 2001. Simultaneously, the number of individual holdings decreased from
2138 million to 1882 million in parallel with the process of polarisation involv-
ing the increase of the share of the smallest holdings (1–2 ha) and of farms
above 15 ha. The smallest acreage of holdings is observed in the southern prov-
inces of the country, while the provinces featuring the largest acreage were in
the North, where farms of more than 15 ha constitute about 70% of total agricul-
tural area. (Figure 5). In spite of these positive changes the average acreage of
private farm in Poland was still more than two times smaller than in the coun-
tries of the European Union (Figure 6).

Investment expenditures and technical production means in
agriculture

Financial expenditures in agriculture have significantly decreased in the years
1990–1999 (in constant prices), so that in the last year of this period they
amounted to 42% of the level from 1990. There was also a wide range of values
of this indicator across space: from 317 PLN/ha (Polish zlotys per hectare) in the
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Figure 5. Agricultural farms above 15 ha as a percentage of total area of agricultural land,
1999



former province1 of Poznañ (Greater Poland) to 31 PLN/ha in the former prov-
inces of Krosno (Carpathians) and Jelenia Góra (Sudety Mountains).

In the years 1989/1990–1992/1993 a distinct collapse of application of mineral
fertilisers was observed – from 164 to 66 kg of NPK per hectare of agricultural
land. The greatest decrease of volumes of mineral fertilisers applied was
observed in that period in the northern and western parts of Poland in connection
with the decline of plant production in the former state farms. By 2000/2001
application of mineral fertilisers increased up to 85 kg, though it is still much
lower than in most of the EU countries (Great Britain – 121 kg, Denmark –
152 kg, France – 162 kg, Germany – 172 kg, Belgium – 200 kg, The Nether-
lands – 236 kg).

Sale of plant protection chemicals decreased from 20,600 tons (active content)
in 1989 to 8,800 tons in 2000. During the last two years only some 0.62 kg of
plant protection chemicals per 1 ha of arable land was used.

Total traction in agriculture in Poland grew from 9 million traction units in 1990
to 10 million in 1999, and the animal traction share, associated with the decrease
in the horse number, shrank in the same period from 9.7% to 4.7%. The number
of tractors increased during this time interval from 1.1 million to 1.3 million.
The area of agricultural land per 1 tractor decreased from 16 ha in 1990 to 14 ha
in 2000 (in the Netherlands – 5.2, in Italy – 5.6, in Germany – 9.7, in France –
14). In fact, over half of these tractors are old, produced before 1980. There is
lack of small tractors adapted to the very numerous small farms.
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Figure 6. Average size of farms in Poland and in the UE countries, 2000

1 Between 1976 and 1998 Poland was divided into 49 provinces of the size of French depart-
ments, after which the larger units (16) were re-established.



Agricultural land use and crop production

Poland belongs to the countries with high percentage of agricultural land in the
total area (54%) and a very high percentage of arable lands in the total of agri-
cultural lands (77.2%). The data from the 2002 Agricultural Census show, how-
ever, that since 1996 the area of arable land decreased by 5.1% (0.7 millions of
hectares), and the sown area shrank by 12.5% (1.5 million hectares). In the years
1990–2002 fallow lands increased from 163 thousand hectares (1.1% of total
arable land) to 2.3 million of hectares in 2002 (13.6% of total agricultural area
and 17.6% of total Polish arable land). The highest shares of fallow lands occur
in the northern and western regions of Poland (20–25%), where this is associ-
ated with the extensification of agricultural production (the former provinces of
Olsztyn, S³upsk, Koszalin and Zielona Góra), and in the former province of
Warsaw, where the cause of fallowing is the wish of changing the function of
the agricultural land into the non-agricultural one.

In 2002 the agricultural use of land for crop production was dominated by cere-
als (8.3 millions hectares and 77% of total area of crops, 65.6% in 1995), includ-
ing wheat (22.4%, 18.7% in 1995), rye (14.5%, 19% in 1995), cereal mixtures
(12.7%), and barley (9.8%, 8.1% in 1995). Among root crops potatoes dominate
(7.5%, 11.8% in 1995); industrial crops took 7%, with 4.3% under rape seed.
The changes in the crop structure during the 1990s consisted in the growth of
share of the cereal area (by about 20% with respect to the year 1990 and by
11.5% in the years 1995–2002). There was a particularly steep increase in the
shares of wheat and cereal mixtures, accompanied by a decrease of the area
under rye and barley. Regarding other crops the areas under potatoes and crops
for green forage decreased during the period in question.

Yields of cereals decreased from 3.2 tons per hectare in the years 1989–1991 to
2.7 tons in 1992–1995, then to 2.5 tons in 2000, and then increased to 3.2 tons in
2001–2002, still far below the levels of Germany – 6.2 tons, France – 7.2, Great
Britain – 7.0.

Crop production in 2000 was lower by 17.5% in comparison with its value from
1990, the cereal production having dropped from 27 million tons in 1990–1991
to 20.8 million tons in 1992–1993 (decrease of yields and of the sowing area),
then increased to 24 million tons in 1999–2000, and to almost 27 million tons in
the years 2001–2002.

Production of potatoes decreased from 35.4 million tons in 1989–1990 to
22 million tons in 1999–2000 and 17.5 million tons in 2001–2002. Yields of
potatoes in Poland depended very much on weather conditions and have been
varying from 13.3 tons per ha in 1992 to 20 tons in 1998, 16.2 tons in 2001 and
19.3 in 2002. In selected EU countries these yields were as follows: in Belgium
– 49 tons, in Netherlands – 43 tons, in Germany – 40.2 tons, in France – 37 tons.

The total harvests of vegetables (5.5–6.0 million tons) do not show bigger varia-
tions except for the lower harvests in 2002, while production of fruits from trees
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rose from 1.8 million tons in 1990–1995 to 2.3 million tons in 1999–2000 and
2.8 million tons in 2001–2002. More than 1/3 of tree fruits came from the small,
but very intensive orchard region located South of Warsaw.

Animal breeding

In comparative terms the value of animal production in Poland decreased by
8.3% in the years 1990–2000. Two species of farm animals are of greatest
importance in animal breeding in Poland – cattle and pigs. In the years
1990–2002 the number of cattle stock decreased from 10 million heads to 5.5
million heads, reaching the level close to the situation of 1947. The average
number of cattle per 100 hectares of agricultural land decreased from 54 heads
in 1990 to 35 heads in 2002. The highest number of cattle per 100 ha of agricul-
tural land is noted in the Podlasie Province (53 heads), the lowest in the western
provinces of the country (12–12.6 heads). The fact that the number of cattle
dropped almost by half in the northern and western Poland was to a great extent
caused by the liquidation of state farms.

The pig stock increased from 19 million heads in 1990 to 22 million in 1992, but
then shrank to 18.6 million in 2002. The number of pigs per 100 ha of agricul-
tural land decreased from 110 heads in 1992 to 97 heads in 1997 and increased
in 2002 to 110 heads – yet not because of a pig stock increase, but because of
significant decrease of the area of agricultural land. This number was much
higher in most of the EU countries, e.g. in The Netherlands – 572 heads, in Den-
mark – 444, in Belgium – 496, or in Germany – 143, but it was lower in France
– 51, Great Britain – 48 and Italy – 83.

Sheep breeding was virtually completely discontinued (decrease from 4.2 mil-
lion heads in 1990 to 342 thousand in 2002). A certain recession was also noted
in poultry production.

Land and labour productivity

The value of agricultural production per unit of agricultural land, treated as land
productivity indicator, is an important index of socio-economic efficiency of
land. Land productivity measured in PLN per 1 ha of agricultural land attained
in 2000 the value of 3041 PLN (about 760 USD). Out of total gross agricultural
production 59.4% constitutes commercial agricultural production (62.5% in
1990). According to Polska Wieœ (2002, Table A36) the average value of com-
mercial agricultural production per 1 hectare of agricultural land was equal 1805
PLN in the year 2000. For spatial differentiation of the level of agricultural pro-
duction is shown in Figure 7 and 8.

There are historically conditioned regional differences in the levels of agricul-
tural development and in the levels of land productivity in Poland. High levels
of land productivity characterised Greater Poland, Kujawy, Western Pomerania
and Lower Silesia, as well as agricultural suburban zones of big agglomerations
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Figure 7. Value of gross agricultural production in PLN per hectare of agricultural land, 2000

Figure 8. Agricultural added gross value in PLN per 1 ha of agricultural land, 1999



with high degree of specialisation in horticulture. The lowest level of the index
mentioned was noted in central and eastern provinces, where small scale indi-
vidual holdings dominate and more then half of them are subsistence farms
(Figure 9 and Figure 10).
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Figure 9. Value of gross agricultural production in PLN per 1 person fully employed in
agriculture, 1999

Figure 10. Agricultural added gross value in PLN per 1 person fully employed in agriculture,
1999



Another important measure of agricultural efficiency is the value of agricultural
production per 1 person actively employed in agriculture. In the study here
reported labour productivity is shown through the value of gross agricultural
production in PLN per 1 person fully employed in agriculture. In 1999 the index
mentioned attained 14,355 PLN, while the value of gross added agricultural pro-
duction per one person fully employed in agriculture was equal 5113 PLN. Spa-
tial differentiation of this first index is closely connected with the size of farms,
level of education of farmers, level of mechanisation, as well as degree of spe-
cialisation of agricultural production. The spatial differentiation of labour pro-
ductivity in Poland is shown in Figures 9 and 10.

Conclusions

Polish agriculture is diversified across space due to natural conditions and his-
torical past. Stagnation or even regression of agricultural production, brought
about by the technological backwardness of this sector of economy and the
worsening profitability of production, caused that starting with 1993 foreign
trade in agricultural and food products has been noting negative net balance in
the exchange with the countries of the EU. Four times higher direct subsidies for
the EU farmers and the financial support for the processed food products cause
that agricultural production of these countries is and will remain more competi-
tive than Polish agriculture. State allowances in the form of direct subsidies for
agricultural producers and for maintenance of prices of agricultural products
amounted to 765 EUR per1 ha of agricultural land in the EU and to the mere
172 EUR per 1 ha in Poland. The same goes for the most recent proposals of the
EU Commission concerning future direct subsidies for Polish farmers (after
2004), which will be four times lower than the respective support for the EU
farmers (along with 10 year transitional period).

Further processes of transformation of Polish agriculture are, however, unavoid-
able, although they will be significantly distributed over time, and connected
with Polish membership of EU. Inclusion into the EU agricultural policy and
liberalisation of agricultural trade with this group of countries may be in the
future a factor of development of agricultural production. Nevertheless, accord-
ing to A. Woœ (2001) besides certain benefits, which are promised by integra-
tion, at the same time the integration demands certain real concessions, such as
additional costs of partial loss of national independence, broadening of the range
of risks and social fear of unknown future.

The hope for the resolution of these problems resides not so much in agriculture
itself as in the remaining links of the food economy, which, following the model
of the western European countries, ought to form with time a food system chain
united by the common interest, rather than the set of isolated links. The present
Polish food economy is characterised by too high employment in agriculture and
too high percentage of agricultural production in the total value of production of
this sector.
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