Agrarian Perspectives XXIV.
sy

V99 A Prague16.-18.9.2015

Czech University Of Life Sciences Prague

7 Faculty of Economics
w and Management

AGRARIAN PERSPECTIVES XXIV.

Global Agribusiness and the Rural Economy

PROCEEDINGS

of the 24th International Scientific Conference

September 16 - 18, 2015

Prague, Czech Republic



Agrarian Perspectives XXIV.

N A —

Czech University of Life Sciences Prague

Faculty of Economics and Management

© 2015

Agrarian Perspectives XXIV. — Global Agribusiness and Rural Economy

International Scientific Conference

Programme committee

Miroslav Svatos (CULS Prague, CZ)
Luka$ Cechura (CULS Prague, CZ)

Josef Hambrusch (AWI, Vienna, AT)
Milan Houska (CULS Prague, CZ)
Jochen Kantelhardt (BOKU, Vienna, AT)
Ulrich Morawetz (BOKU, Vienna, AT)
Theresia Oedl-Wieser (BABF, Vienna, AT)
Helena Rezbova (CULS Prague, CZ)
Franz Sinabell (WIFO, Vienna, AT)
Lubo$ Smutka (CULS Prague, CZ)

Karel Tomsik (CULS Prague, CZ)

Organizing Committee

Renata Aulovd
Petr Cihelka
Hana Ctyroka
Martin Gurtler
Michaela Grotzer
Michaela Havlikova
Michal Hruska
Jan Hucko

Jiti Jiral

Karel Malec
Ludmila Pankova
Marie Pechrova

Publication is not a subject of language check.

Conference co-editors

Renata Aulova
Irena BeneSova
Lukas Cechura
Michaela Havlikova
Mansoor Maitah
Michal Maly
Helena Rezbova
Lubos Smutka
Pavel Simek
Ondrej Skubna
Milos Ulman
Zderika Zakova-Kroupova

Editor
Lubos Smutka
Helena Rezbova

Technical editor
Jiti Jiral

Publisher
Czech University of Life Sciences Prague
Kamycka 129, Prague 6, Czech Republic

Papers in individual sections are sorted by authors’ names in alphabetical order. All

papers passed a double-blind review process.

© CULS Prague and Authors of papers

ISBN 978-80-213-2581-4

ISSN 2464-4781 (Online); ISSN 1213-7960 (Print); ISSN 1213-7979 (CD-ROM)




PLENARY SESSION — KEYNOTE SPEAKERS




Agrarian Perspectives XXIV.

A




Agrarian Perspectives XXIV.

N A —

The European Dairy Sector in a new Era
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Annotation: While milk output in the EU has been constrained by milk quotas for 31 years, the quota
system ceased as a constraint in April 2015. The paper describes the motivations for the removal of the
milk quota system. The new era of milk output without quota constraints will result in both opportunities
and challenges for the EU dairy industry. The opportunities will arise from the expanding global dairy
market. The challenges will involve the ability of the EU dairy industry to achieve international
competitiveness in servicing the increased global demand for dairy products. The paper examines these
challenges and opportunities in detail. This paper will explore these issues with a primary focus on the
prospects for the EU dairy industry over the next decade.

Key words: Milk production, milk consumption, milk quotas, dairy sector

JEL classification: 013, Q13, Q18

1 Introduction

Following a number of years of gradual production increases, the European Union (EU)
allowed the milk quota system to expire on April 15t 2015. The EU dairy sector today is very
different to that which existed when milk quotas were introduced in 1984. Since then, the EU
has enlarged considerably to include most of the Nordic region, as well as much of Central and
Eastern Europe. Across the EU there has been a decrease in cow numbers at the MS level,
the number of dairy producers has fallen due to farm consolidation and there has been
an associated increase in average dairy farm output.

Few milk producers welcomed the milk quota system at the time of its introduction (Adams,
2015). Dairy farmers had benefitted from rising dairy prices and rapid expansion in production
through the 1970s and early 1980s. Farm investments had been undertaken with further
expansion in mind and suddenly this ground to a halt with the imposition of the quota system.
But the dairy policy at the time could not continue. Milk prices were running at artificially high
and unsustainable levels, propped up by increasingly expensive expenditure on intervention
and disposal measures in the dairy sector, paid for from the budget of the Common
Agricultural Policy (CAP) As a result, EU dairy farmers faced either the possibility of severe milk
price reductions or the imposition of a milk quota (Donnellan et al; 2015).

The introduction of production quotas were part of a wider range of market management
tools used in the EU dairy sector. For much of the milk quota era the system protected the milk
prices and incomes of EU dairy farmers, but it also limited the potential for expansion and
opportunities for new entrants.

Despite their initial opposition, many EU dairy farmers would become advocates of the quota
system in the 1980s and into the 1990s, since it offered stable prices in an era when
production costs were actually falling, while others would remain opposed (Elgstrom and
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Jonsson, 2005). With technology adoption, farmers could drive down their costs and increase
their income. However, input prices began to rise in the 1990s leading to the so called price
cost squeeze. While production was profitable, margins per litre were falling and the quota
policy made it difficult to offset lower profit per litre through increased production.

While the EU’s share of the international dairy market declined, attention was increasingly
turning to New Zealand and the rapid expansion in milk production and dairy product exports
that it had achieved since milk quotas had been introduced in the EU (Muirhead, 2014).
Comparisons were made between the dynamic developments in the New Zealand dairy sector
and the static milk production and growing income problems in dairy farming in the EU. Low
milk prices in New Zealand required a vigorous drive to limit production costs. But low profit
per litre in New Zealand was offset by increasing scale and importantly scale was not
constrained by quotas.

Historically the EU has produced more milk than it could consume and therefore third country
exports, generally to lower priced markets, were necessary. Over the years, the EU dairy
market has been increasingly influenced by international supply and demand conditions and
milk price volatility at the farm level has become an increasing concern for the EU’s dairy
farmers (Thiele et al, 2013; O’Connor et al, 2015).

By the middle of the 2000s global economic growth has introduced dairy products into the diet
of a growing middle class in developing countries, which do not have a strong tradition in dairy
production. With increasing international demand for dairy products, there are now more
export opportunities for the EU dairy sector. With rising international dairy prices over the last
ten years, the gap between dairy prices in the EU and on the world market has closed
considerably. Against this background, EU dairy farmers began to question the virtues
of the retention of the milk quota system. A view began to emerge that much of the EU dairy
sector would benefit from milk quota elimination.

Studies (Chantreuil et al, 2008; Réquillart et al, 2008; IPTS, 2009) indicated that the removal
of the milk quota system would have little impact on the EU dairy sector, with only a minor
change in EU dairy production envisaged. Ultimately, it was agreed that the milk quota system
should be abolished. Through a series of small quota increases a so called soft-landing solution
designed to provide a smooth transition to a post milk quota dairy sector was developed.

In spite of the enthusiasm for milk quota removal, dairy farmers across the EU will not look
back at 2015 with pleasant memories. Milk prices have fallen substantially and profitability in
the sector in many EU member states (MS) is at its lowest since 2009. Is the current
predicament a short term phenomenon? Can it be linked to the removal of the milk quota
system or are other factors at play? Looking more generally at prospects for the EU dairy
sector over the next 10 years, can we be confident about future prospects? Is the dairy sector
in some MS likely to do better than elsewhere and if so why? Using expert knowledge
developed from commodity sector modelling and the results of a survey of market experts,
this paper explores likely developments in the dairy sector across the EU, including
the challenges and opportunities that are likely to emerge. Section 2 considers background
developments in the EU dairy sector, while Section 3 considers how the sector may develop
over the next decade or so. Section 4 draws summary conclusions.
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2 Materials and Methods

2.1 Heterogeneity in the EU dairy sector

The global dairy market has been subject to strong consumption growth in recent years, driven
by a growing world population, rising real incomes and consumer trends in developing
countries which favour the increased consumption of dairy products. Dairy products also have
a relatively limited number of less expensive substitutes, which means that higher prices
do not destroy demand growth.

Consumption growth is strongest in regions globally where dairy production is not traditional
and producers in these regions have been unable to expand production at a rate that is in line
with the growth in local demand. This has created increased international export
opportunities for dairy products and has led to an increase in international dairy product
prices over the last decade. Regions of the world with a surplus in milk production such
as the EU, US and Oceania have benefitted from these export opportunities, albeit in the case
of the EU relatively static production surplus has limited the capacity to exploit these
opportunities.

EU farm milk and feed prices are presented in Figure 1. Since early 2014 EU and international
farm milk prices have fallen sharply from a record price peak. A favorable milk to feed price
ratio in 2013/2014, combined with favorable weather led to a strong increase in milk
production in key export regions, such as New Zealand. There was also a substantial increase
in much of the EU, with annual milk production up by close to 5 percent in 2014. This increase
came from a combination of production growth in Member States (MS) where the quota has
not been binding and production in excess of quota in MS where the milk quota was normally
binding.

The removal of the milk quota in 2015 has been greeted with mixed sentiment across the EU.
It is regarded as a growth opportunity by some MS and is considered a threat to domestic
production in other MS. Quota elimination is occurring against a backdrop of international
market volatility, with considerable year to year variations in dairy product, farm milk prices
and farm production costs. There is therefore also some concern that quota elimination will
exacerbate milk price volatility within the EU over the medium term.

Fig. 1. Milk price and feed cost volatility in the EU
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Source: European Commission 2015a; 2015b

EU milk production has grown while the EU has expanded over the last decade. MS milk quotas
have been increased annually in the run up to elimination in 2015. However, for much
of the last decade milk production levels have been static or declining in some MS, notably,
Bulgaria, Greece, Hungary, Portugal, Romania, Slovakia, Slovenia, Sweden and the United
Kingdom. The strong milk prices of 2014 have reversed this trend, but this is likely to be only
temporary. This failure to fill the milk quota at the MS level is due to exits, a lack of new
entrants, and limited production growth from the remaining producers.

At the processing level dairy product portfolios also differ between the MS, with considerable
volumes of milk devoted to higher value added and specialized dairy products in parts
of the EU15 and production directed more towards generic dairy commodities elsewhere.
In general the EU15 has more modern, larger scale, more efficient milk processing facilities
than that rest of the EU28.

Variations in farm scale across the EU are detailed in Table 1. Farms in the traditional EU15
are much larger on average and have higher yields than in the EU10 (the 10 Member States
that joined in 2004), and EU2 (Bulgaria and Romania). In 2011, the average specialist dairy
farm in the EU15 had about 54 dairy cows, with a milk yield of 7,337 kg/cow. Overall, many
differences exist across the MS on both the production and consumption side. All of these
factors suggest that quota elimination will not have a uniform impact across the EU.

Table 1. Herd size, milk yield and average milk production per farm in the EU in 2011

Average Herd Size Average Milk Yield Average Production

cows kg litres
EU15 54 7,337 380,000
EU10 19 5,665 105,000
EU2 (Bulgaria & Romania) <5 3,445 15,000

Source: European Commission 2013

2.2 Distribution of EU milk production

The distribution of milk production across the EU27 is not uniform, with larger MS and MS
located along a central latitude, with a climate that favors grass production, typically having
a higher share of EU milk production. As illustrated in Figure 2, over 70 percent of milk
production is produced in six MS; Germany, France, United Kingdom, Netherlands, Poland and
Italy.

Most EU milk production is strongly dependent on concentrate feed, with cows housed for
much or even all of the year. But there are also EU regions where grass representsthe main
portion of the diet. Such regions typically have lower production costs, since grass is a cheaper
feed than concentrates. Production is likely to expand where costs of production are lower
i.e. regions that favour grass production. The milk price farmers receive is also a critical
consideration in determining competitiveness. There is a large range in farm milk prices across
MS, with for example average prices in recent years typically ranging from 25 to 40 cent/kg,
as illustrated in Figure 3.
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Fig. 2. Share of EU27 milk production 2013
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Fig. 3. Farm milk prices - 5 year average for selected member states (2009-2013)
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Europe’s grasslands are mainly concentrated in regions with less fertile soils and across
the Atlantic seaboard of northwestern Europe, with high concentrations of grassland
in Ireland, the United Kingdom, parts of France and Denmark, the Low Countries, Austria and
parts of Poland (see Figure 4). In these regions, typcially there is high rainfall throughout
the year and a mild winter. Harsher climate conditions in northern and southern Europe are
less suited to grassland as the climate is either too arid or too cold.

There is a considerable variation in margin per hectare in dairy farming across the EU. Evidence
from the Farm Accountancy Data Network (FADN) indicates that the best performing regions
have either:
e high levels of coupled support (e.g. Finland which domestically funds additional
support to the dairy sector),
e higher average milk prices than elsewhere in the EU (e.g. Italy)
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e afavorable milk price/production cost combination (e.g. Spain and Ireland)

Fig. 4. Grassland in agricultural use as a share of land cover by NUTS2 regions 2009
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3 Results and Discussion

In assessing the likely future prospects for EU milk production, both in aggregate terms and at
the MS level, a small scale survey of market dairy experts in leading milk producing countries
was undertaken.

3.1 General observations on the future of the EU dairy sector

Other things being equal, limited production growth alongside strong international demand
will give rise to higher international dairy prices which will benefit EU dairy farmers. If EU
processors can increase the value added of their dairy products, this may further improve farm
milk prices. The costs of milk production will be influenced by the type of production system,
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in particular the feeding regime and the choice between concentrate (grain) feed and grass
based feeding. Cost of production will also be influenced by the rate of technology adoption
by dairy farmers which in turn will be influenced by a range of factors such as existing
profitability, farmer age and education and the strength of the agricultural extension system
in the MS. Farm size, as measured by milk production volume, will also be a important factor
and small farms will remain under competitive pressures.

The milk processing industry in the MS will also play a determining role in the future of MS
milk production. More modern processing plants can process milk at lower costs. But whether
farmers benefit from such processing industry investments will depend on the ownership
structure of the processing industry i.e. whether it is farmer owned or controlled or whether
it is in private hands. This can make the difference between higher farm milk prices versus
additional profits for the processor.

The economic performance of the dairy sector relative to other agricultural sectors and
the wider economy will be important. In some regions the dairy sector will face competition
for land from other agricultural sectors while it will also face competition for labour from other
sectors of the wider economy. The dairy sector will persist in some higher cost regions due to
the fact that no other agricultural or non-agricultural opportunities may exist.

Environmental constraints will be an issue in some regions. For example the intensification of
production may be limited due to policies relating to greenhouse gases or nitrate levels

The increased volatility in EU milk prices, production costs and farm margins that has been
observed over the last decade is likely to continue. This volatility will be driven by global
supply and demand conditions. On the supply side production in some of the key exporting
regions is strongly influenced by weather which affects grass growth conditions and feed
availability. Another fundamental problem on the supply side is the issue of the biological lag.
High profitability may lead to the farm level decision to increase production through the
addition of a cow to the herd. A cow is a relatively long term investment, since ideally it will
be retained for several lactations. However, profitability may decline subsequently while
the cow remains in the production system. This contributes to a mismatch between
production and prices, with production continuing to increase in times of oversupply even
though farm milk prices have begun to fall and vice versa.

On the demand side dairy buyers observe the high level of price volatility which can then
create uncertainty in terms of the optimal time to make a purchase. It can also create doubt
as to what would represent a sensible forward price for future delivery of dairy products.
Paying over the odds for inputs can completely counteract efficiencies achieved elsewhere
in the production chain. Buyers may therefore enter or depart the market suddenly, based
on their assessment of the optimal time to buy. These uncertainties contribute further
to the volatility in dairy markets as a belief that prices will fall can lead to self-fulfilling actions
that result in lower prices, with the reverse also being true.

Milk guota elimination will have relatively minor market implications at the EU28 level where
EU milk production is expected to grow, but at a slow pace. However, at the MS level
and at the regional level within MS, impacts could be more appreciable. Milk production will
be reoriented towards regions with production advantages. This will see a movement of milk
production to latitudes which have mild, short winters, with longer grass growing seasons.
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Consequently, over the next 5 to 10 years across the EU we should see a contraction in milk
production in high cost regions. Expansion should take place in lower cost regions, not
constrained by environmental factors or competition from other sectors of agriculture for land
and labour. A dramatic increase in overall EU milk production appears unlikely, but the EU’s
self-sufficiency in dairy products should increase. Expansion is likely in Ireland, Austria,
Belgium, Denmark, Germany, France, the Netherlands and Poland, with a contraction likely
in most MS in Southern and Eastern Europe. This is discussed further in section 3.2

The expansion in milk production will need to be managed. The milk quota will be replaced by
other limiting factors which will include issues at the farm level and beyond the farm.
Difficulties will emerge such as access to additional land, labor and capital and these will
impede expansion for some producers.

Further along the chain there may be challenges with regard to processing capacity, storage,
distribution and marketing, all of which need considerable forward planning and investment.
For example, it is reasonable to consider that a three year time horizon is required
to commission, design and build a new processing plant. There will be a need to secure new
markets for additional products, so that additional milk can achieve prices comparable with
those for existing milk production.

In some regions in the EU milk quota elimination may generate increased competition for milk
between different processors, especially if production growth rate differs in neighbouring
processor catchment regions, or even neighbouring countries. Therefore milk quota
elimination may have implications for not alone dairy product trade, but also milk trade
between countries. Processors may find more milk locally, reducing milk or dairy product
import requirements thereby increasing their milk or dairy production export capacity or the
reverse may be the case.

Processors in some MS may move up the value chain. This reflects the fact that the EU dairy
market is mature. Growth potential is limited to cheese, fresh products and specialist dairy
products (e.g. infant formula, athlete performance drinks). Exporters must therefore seek
opportunities outside of the EU. Traditionally commodity products were regarded as a bargain
basement activity but it should be noted that demand for commodities is strong in developing
countries.

3.2 The future of the EU dairy sector: a member state focus

This section focuses on a selection member states, giving emphasis to those with larger
existing levels of milk production and/or milk export capacity. These country summaries are
based on official data and opinion gathered through a small survey of market experts.

Germany

The German dairy sector is the largest in the EU with annual milk production of 30 million
tonnes, delivered by 80,000 milk producers and over 4 million dairy cows. Milk yields currently
average around 7,000 litres per cow per annum. Production is concentrated in the North West
and in Bavaria in the south. In the North West production is more focused on bulk commodity
type products and associated with this, milk prices tend to be lower. However, fixed costs
in this region are also low. There is a growing trend towards housing cows and away
from grazing systems. By contrast in Bavaria, dairy products are more specialized and farm
milk prices are higher. The largest dairy herds are to be found in the eastern states of Germany
where typically herds of 150 to 200 cows are common.
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Around two thirds of the milk delivered in Germany is processed by co-operatives.
Consolidation in the German dairy processing industry has been considerable and has been
driven by mergers.

German dairy cow numbers have increased in 2014 to their highest level in 10 years. Over the
medium term expectations are that German milk production can increase by about 1 per cent
per year, with stronger rates of expansion anticipated in coastal regions and in the lower Rhine
and in mountain areas.

France

France is the EU’s second largest milk producer with annual production of 24 million tonnes
produced by close to 4 million dairy cows and 70,000 dairy farmers. About 40 percent
of French milk production is exported. France has a strong tradition of mixed farms
and the average dairy herd size is not large by EU15 standards. However, there is a drive
to increase farm size, particularly at the upper end, with the number of herds of over 100 cows
increasingly rapidly. On French dairy farms locally produced forage remains a significant
source of feed and this limits the sector’s dependency on purchased feed.

Milk production has been in decline in more marginal farming regions and is becoming more
concentrated in regions with higher human populations. Profitability levels suggest that
expansion is possible in some regions, but competition from the crop sector for land is also
a challenge for the dairy sector. The provision of coupled support under the new CAP should
assist marginal milk producers to stay in production.

The ownership structure of some parts of the processing sector may militate against
expansion. France has five multi-national dairy groups. In contrast to farmer owned co-
operatives, multinational businesses may not encourage the expansion of domestic milk
production, taking the view that there are no growth opportunities in the domestic market.
This means they may be unwilling to invest in additional milk processing capacity in France,
preferring instead to source additional milk for processing internationally and possibly closer
to the intended export market.

Dairy expansion should lead to an increase in French milk production, aimed at the export
market, with milk powders for the infant formula industry an area that is attracting
investment. French dairy exports to China have already increased considerably over the last
five years.

It remains to be seen whether France will expand its milk production following quota
elimination. Increased production in the northwest, which has the best climate for grass
production, may be offset by lower production elsewhere in France, leaving aggregate French
production unchanged. Expert assessment is that expansion of 1% per annum, and possibly
more, seems feasible.

United Kingdom

The UK is the EU’s third largest milk producer with deliveries in recent years of about 13.5
million tonnes, about 10 percent below the UK milk quota, although production was much
closer to the quota level in 2013/14. The dairy sector in the UK has seen a rapid reduction
in the number of dairy farms over the last decade, falling from 23,000 in 2003 to a little over
13,000 in 2013. The average herd size in the UK is now 126 cows, with average milk yields
of about 7,500 litres per cow per annum.
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Production systems vary by region, with grazing dominating in Northern Ireland
and in western coastal regions of England and Wales, but with more feed intensive housing
operations becoming increasingly common elsewhere. The UK'’s liberal quota trading regime
facilitated the intensification of the UK dairy sector at the farm level in the 1990s and 2000s.
Low milk prices relative to much of the rest of the EU15 caused producers to chase scale
to maintain profitability. As farm milk output increased over time, many producers
increasingly found themselves land constrained and increasingly dependent on feed
supplementation in their grazing system. Higher stocking rates have led to increasing use
of concentrate feed and this has led to an increase in production costs and falling dairy farm
incomes.

Over the medium term milk prices are expected to average lower than they have been
in recent years. However, these lower milk prices are expected to be offset by lower input
prices. Expectations therefore are that UK dairy margins will remain flat in the period to 2020.

The liguid milk market absorbs about half of the UK’s milk production and liquid milk prices
therefore remain an important determinant of profitability in the sector. Some UK milk
producers now have contracts to directly supply supermarkets at prices determined
on a margin over cost basis. In general these farmers achieve better prices for their milk.
However, about 60 percent of producers continue to supply their milk to the processing
industry, obtaining lower prices than producers who have direct contracts with supermarkets.
Those without direct supermarket contracts are vulnerable in times of weak market conditions
when their prices can fall to very low levels. Consequently, in December 2014 there was
an almost 12 pence price gap between the lowest and highest milk prices received by UK dairy
farmers. This latter group of producers who receive very low prices, seem poorly placed
to undertake any expansion in the medium term. Over the summer of 2015 there have been
wide scale farmer protests and a very prominent media campaign to secure better prices
for UK dairy farmers, though an extension of the supermarket contract pricing system
for liquid milk.

In comparison to 2014, UK milk production is expected to decline slightly by 2020, mainly
arising from the contraction in producer numbers taking place in 2015 in response to the low
level of profitability that has emerged due to the sharp fall in UK milk prices. However, there
is also a contrary view that UK milk production can stabilize or even expand slightly
in the medium term. In spite of the challenging environment, confidence among many UK
dairy farmers over the medium term remains strong, with over one third of producers
planning to expand milk production post quota removal.

Netherlands

The Netherland is the EU’s fourth largest milk producer with annual production of about
12 million tonnes. Relative to much of the EU dairy sector, Dutch dairy farming is quite
intensive on a per hectare basis. The Netherlands has about 18,000 dairy farmers and has
a dairy cow population of about 1.5 million head. Dairy cow milk yields are among the highest
in the EU at just over8,000 litres per cow per annum. About 70 percent of production
in the Netherlands is currently exported. In 2013/14 the Netherlands had a milk quota
overshoot of 4 percent and farmers faced a super levy of over €130m.

High productivity and low feed prices contribute to high gross margins in the Dutch dairy
system. On the flip side fixed costs in the Netherlands are comparatively high. While cows are
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grazed in the Netherlands, the system is gradually moving away from grazing and towards
housing.

Friesland Campina processes about 75 per cent of the country’s milk production and is keen
to process additional milk, now that the milk quota system has expired. Expansion would be
profitable for Dutch dairy farmers but they face some significant constraints. Land prices are
high and are anything from €50,000 to €100,000 per hectare in some regions. At such prices
establishing a greenfield dairy operation would be prohibitive. Existing dairy operations have
expansion potential but also face environmental constraints due to the need to process
manure. In the past the Netherlands has been creative in dealing with environmental
challenges, but phosphate levels are likely to impede plans for intensification of production.
In the period to 2020 it is anticipated that the Netherlands will expand by about 1 to 2 percent
per year.

Poland

Poland is the EU’s 5t largest milk producer and among the MS that have joined the EU since
2004, Poland is by some distance the largest milk producer. Annual deliveries amount
to 10 million tonnes, accounting for more than 8 percent of EU milk production. Milk yields
are low by EU15 standards. The structure of production is still at a relatively small scale with
2.5 million dairy cows spread across 153,000 dairy farms. At just 16 cows, average herd size
is therefore extremely small, but the sector is now developing quickly and seems to have the
capacity to compete internationally. The proportion of milk that is produced which
is delivered for processing has increased steadily since Poland joined to EU and is now
considerably higher than at the time of EU accession.

In 2004 the Polish milk quota was set at 7.5 million tonnes whereas production (a large share
of which was not delivered for processing) was estimated at close to 12 million tonnes. It was
argued that the quota allocation granted to Poland would seriously limit the development
of the Polish dairy sector, but Poland now exports 30 percent of its milk production.
Nevertheless, Poland had lobbied for the retention of the quota system until at least 2020,
arguing that delaying abolition would allow more time for global demand to grow sufficiently
to absorb increased EU milk production.

Due to mergers and closures there has been considerable consolidation in the dairy processing
industry in the decade since Poland joined the EU, improving the processing sector’s
international competitiveness. Farmer and industry sentiment is quite positive in Poland.
Production in the 2014/15 milk quota year increased by 5% relative to 2013/14 milk quota
year. At price levels consistent with the average over the period 2009 to 2014 expectations
are that production could increase by 1 to 2 percent per annum in the period to 2020. If future
prices average at 2013 or 2014 levels, then expansion rates of up to 4 percent per annum are
anticipated. With decreasing farm consumption and feed use, deliveries to dairies should
increase at a faster rate than the increase in production. Estimates of the level of farm
consumption vary from 18 to 23 percent at present.

Ireland

Ireland is the 7t largest milk producer in the EU with production of about 5.5 million tonnes
prior to quota elimination. The dairy cow population is approximately 1.1 million cows
and milk yields are low by the standards of the EU15 due to the grass based production system.
There has been considerable consolidation of dairy farming over the last 20 years. Even over
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the last 10 years dairy farm numbers have continued to drop by 2 to 3 percent per annum, but
have now stabilized at about 17,000 at the time of milk quota removal.

Ireland is highly self-sufficient in dairy products. With production of more than 1.2 tonnes
of milk per head of population, Ireland has a considerable dairy export capacity and dairy
exports make up 80 to 90% of total milk production. Irish milk prices tend to be close to the
average for EU milk prices. Given its low cost base focused on grass as the main feed, this
allows the sector to be relatively profitable. Indeed, the dairy sector is by some distance the
most profitable mainstream farming enterprise in Ireland.

For much of the milk quota era, Ireland operated a relatively restrictive milk quota transfer
system which only became market based in the last decade. This means that dairy farms have
remained relatively unspecialized and therefore the removal of the quota system should allow
farms to fully specialize in milk production. Dairy farms comprise only about 25 percent
of the grassland area which means that there is also the potential for conversion of beef farms
to dairy production, particularly larger beef farms to dairy farms.

Dairy cow numbers in Ireland have been increasing since 2012 in anticipation of milk quota
removal. The dairy industry has a target to increase milk production by close to 40% above
the 2014 levels by 2020. For 2015 indications are that an increase in milk production of more
than 10% will occur relative to 2014, despite the decline in profitability. It remain to be seen
by how much milk production can increase over the next decade, but by 2025 volume growth
of 60 to 80% on the 2014 level may be feasible depending on the level of future profitability.

Other EU Member States

The MS covered in detail above account for approximately 70 percent of EU production
at present. Across the rest of the EU, production at the MS level is likely to either remain static
or to decline further. Many of these MS joined the EU in the more recent enlargements
and most have not fully availed of their milk quota allocation. This suggests that quota
elimination will have relatively little implication for the future trend of milk production
in these MS. While production is unlikely to increase in MS which historically have not filled
their quota, there is the possibility that production could decline further due to competition
from dairy exports elsewhere in the EU and due to falling domestic dairy demand associated
with a static to declining population.

Fig. 5. Possible evolution of EU milk production to 2020
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Bringing together the responses to the survey it is possible to set out two growth scenarios
for the EU dairy sector in the period to 2020, depending on the level of future profitability,
with Scenario 1 reflecting a lower rate of growth and Scenario 2 a higher rate of growth.
In Figure 5 the changes in the level of milk production by the MS are shown in absolute terms
and are also aggregated to represent the overall change in EU28 milk production.

3.3 Quota removal and the decline in international dairy prices

The removal of the EU milk quota regime has coincided with a steep decline in international
dairy prices in 2015. It is tempting to infer some causation given the correlation of these two
events, but to do so would be to ignore some more significant factors what have occurred
and which have had an impact on international dairy market supply and demand conditions.
Overall, 2014 was an excellent year in terms of weather conditions for agriculture in many
parts of the world. This favorable weather in combination with high dairy prices and falling
production costs, led to a strong increase in global milk production. Alongside this growth
in production the international dairy market had to deal with the emergence of two major
developments which have damaged international demand for dairy products, namely
the Russian embargo on EU agricultural imports which began in 2014 and the pronounced
decline in Chinese purchases of milk powders from the world market in 2015. To some extent
the stronger than anticipated growth in EU milk production in the run up to quota removal
has also been a factor negatively affecting milk prices in the EU. Together these developments
have created a perfect storm which has resulted in a sharp fall in dairy commodity prices which
looks like it will persist right through 2015 and into 2016.

It may take a further year for the global dairy market to return to normal, but the longer term
prospects for the dairy sector remain positive. Expansion in the lowest cost milk production
regions, such as New Zealand, should slow down as lane becomes scarce, providing
opportunities for dairy production in some parts of the EU to develop and satisfy
the continuing growth in international demand. One area of concern perhaps is whether EU
dairy processors have put all of their eggs in one basket in expecting China to be the key driver
of the continuing growth in global dairy demand. If growth in the Chinese economy slows
down rapidly then this may lead to a less optimistic outlook for the global dairy sector.

4 Conclusion

At the time when milk quotas were introduced, the EU dairy sector had come through a period
of very high profitability and unsustainable production growth driven by the CAP rather than
by market supply and demand conditions. In such circumstances either a milk quota system
or a reduction in price supports was inevitable.

The imposition of milk quotas reduced the need for the processing industry to engage
in further investment in processing capacity and arguably reduced the pressure to source new
dairy markets for EU dairy products. The quota system placed greater emphasis on adding
value to the fixed EU milk pool as a means to drive profit in the sector. Milk quotas also led EU
based milk processors to expand processing capacity in markets beyond the EU.

The milk quota system was not the straitjacket on farm level dairy expansion which
it is sometimes characterized to have been. Many EU farmers have expanded milk production
and increased income levels throughout the quota period at milk prices higher than would
have prevailed otherwise. Milk quotas served a purpose in an era when the EU produced
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an excess of dairy products for which there was little unsubsidized domestic or third country
demand. That era is now over.

The future of the dairy sector in the EU looks brighter in some regions than others.
A reorientation of production will see milk production increasingly concentrated at latitudes
where summers are mild, winters are short and where land is less well suited to grain
production, allowing grass based production systems to dominate. While the sector faces
many challenges, those challenges are relatively transparent for both producers
and processors. Those best organized to deal with those challenges will be best placed
to succeed.
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Annotation: It is now accepted that the significant increase in the level of price volatility experienced by
the EU dairy sector in recent years is expected to persist, and perhaps even increase, as EU dairy policy
continues to become more market focused. The specific challenges which volatility present are numerous.
This increase in volatility translates to increased risk for all participants in the dairy supply chain. The
identification and adoption of suitable risk management tools will help to ensure that the sector remains
competitive and profitable in an uncertain future. In this paper the increased levels of volatility are
qguantified while the challenges associated with these increased levels are presented and possible tools to
manage this issue are presented and analysed.
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1 Introduction

Providing an acceptable definition of price volatility is not easy. Most people associate
increased volatility with increased risk. However risk is subjective, so while one person might
consider an investment to be high risk their neighbour may consider it low risk and likewise
with volatility. In term of a working definition the following by Gilbert and Morgan (2010) is
useful. “Price volatility is a directionless measure of the extent of the variability of a price”.
The inclusion of directionless is crucial as it counters the myopic view of sellers that volatility
only occurs when prices are falling and low and that of buyers that it only occurs when prices
are rising and high. Likewise it should be acknowledged that sustained periods of high or low
prices do not constitute volatility, it is the speed and degree of change in prices which
constitute volatility. Furthermore it should be noted that price volatility is just one of a number
of risks which all members of the dairy supply chain face. Other risks include financial, asset
(fire, theft etc.), policy, legal, currency risk and market risk to name some.

Price variation to some degree is both desirable and inevitable in all free markets as it reflects
the changing needs and preferences of customers and the changing cost and competitive
positions of participants at all stages in the supply chain and these price variations act as
signals to reallocate resources efficiently. While this element of changing prices may be
regarded as normal and desirable in free markets, the emergence of exceptional price volatility
in dairy and food markets in recent years is creating many problems for processors, farmers
and other supply chain participants. Over the last eight years wholesale skim milk powder
(SMP) prices in the EU have varied from a peak month of over €3,800 in 2007 to a low of less
than €1,650 in 2009, then rising to €3,310 in early 2014 before falling to €1,815 by mid-2015.
This dramatic price variation, when combined with similar variation in prices for other dairy
products, has resulted in farmgate milk prices at EU level varying with equal magnitude. This
dramatic change in farmgate milk prices has resulted in dramatic variation in dairy farm income
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levels. Taking Ireland as an example, dairy farm incomes have varied from a low of about
€25,000 in 2009 to a peak of between €60,000 and €70,000 in 2011 and 2013 (Fig. 1). This
variation in incomes takes account of the income stabilization provided by the EU single

payment and is even more dramatic if that payment is excluded.
Fig. 1. Family farm income (€/farm) on specialist dairy farms in Ireland 1997 to 2013
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Source: Teagasc National Farm Survey

Fig. 2 clearly displays how volatility has increased dramatically in EU SMP wholesale prices
since 2007. This graph shows the percentage change in prices relative to the price three
months previously. Prior to 2007 prices rarely changed by more than 5% over any three month
period (red dashed line) while post 2007 changes of 15% or more are not uncommon (black

dashed line).
Fig. 2. Three month percentage price change in EU SMP prices
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As discussed later the objective of more recent Common Agricultural Policy (CAP) reform was
to align EU dairy prices more closely with world prices. This greater alignment of prices has
also seen an alignment of price volatility. From an industry perspective this has created a twin
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problem in so far as the range within which prices now fluctuate is far wider as seen in Fig. 3.
This chart shows the range within which the mid 90% of SMP wholesale prices fluctuated prior
to and post 2007. In this chart the largest and smallest 5% of prices in each period are
truncated, so for example on 5% of occasions prices would have fallen below €1,925 or above
€2,542 in the earlier period. Comparable figures for the second period are €1,665 and €3,305.

A further point to consider is that the nature of EU farm gate prices would appear to have
changed in recent times. Bergmann et al (2015) decomposed German, Irish and an average EU
farm gate milk price time series into trend, seasonal and cyclical components using structural
time series models. Their analysis showed that in the recent decade most of the price variation
was attributed to the cycle component along with the seasonal to a lesser degree. The authors
then concluded that price volatility for this period seemed to be endemic to the dairy industry
and to some degree predictable and best addressed using countercyclical measures.
Nicholson and Stephenson (2014) arrive at similar results and conclusion when considering US
data.

Fig. 3. Mid 90% range of EU SMP wholesale prices

3500
3300
3100
2900
2700
2500 -
2300 -
2100 -
1900
1700
1500

€/Tonne

1990-2006 2007-2015

Source: EEX

2 Materials and Methods

2.1 Causes and Consequences of Price Volatility

The causes of extreme price volatility in dairy commodity markets are very well established
in economics literature and they relate primarily to a combination of the somewhat unique
characteristics of the demand for food (inelastic demand) combined with unanticipated
variation in supply due to weather, disease, etc., whereby even small changes in supply can
cause very large changes in price (O Connor and Keane 2009). This has been further
accentuated by low dairy inventory levels in more recent years. In an EU dairying context
major policy changes over recent years have also resulted in greatly increased volatility. Finally
it should be noted that while it is possible to reduce or increase milk production modestly
in the short run, substantial production changes in particular takes a considerable time
in dairying.

With regard to consequences, extremely low dairy product prices cause many financial
problems for dairies and farmers (e.g. low margins, cashflow management, and financing)
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and ultimately threaten solvency, while extremely high prices result in product substitution
which can subsequently be difficult or impossible to reverse. Dairy product buyers also suffer
from volatility as they much prefer stability for planning and customer relationship purposes
and hence, if alternatives are available, will prefer to conduct business with more price stable
sectors. For example these buyers are sometimes required to budget up to fifteen months
in advance. Deviations from these budgeted estimates have at times to be explained
and justified, in particular in the case of publicly listed companies. To avoid this situation
buyers in particular favour fixed price contracts or materials which display lower levels of price
variability. Finally extreme volatility can also inhibit innovation and R and D.

2.2 The role of policy?!

Prior to the fundamental reform of dairy policy under the Luxembourg agreement in 2003
the policy instruments employed by the EU had very successfully isolated internal EU dairy
commodity prices from the greater volatility associated with world prices. Intervention
purchasing placed a floor on prices while other measures such as production quotas, export
refunds, import tariffs and subsidized consumption measures helped to ensure higher
and much less volatile prices than those pertaining in world markets. However the
Luxembourg agreement saw the milk sector became fully integrated into the overall “new”
CAP. As a result EU dairy product commodity prices became closely aligned with world prices
and experienced for the first time in decades the extreme price volatility experienced in world
commodities markets generally. In order to mitigate these effects the CAP reform of 2003 saw
a switch to decoupled farm payments (Single Payment Scheme), which issues payments based
on historic production levels and enables producers to switch to the production of products
demanded by the markets. As part of this reform a Dairy Premium was introduced in 2004.
This premium is compensation for the reduction in the intervention prices (25% for butter and
15% for skimmed milk powder), it is decoupled from the milk quota and added to the Single
Payment from April 2005. These payments are in place to 2020.

A major price collapse in 2009 caused much concern, not least among EU dairy farmers who
experienced severe income stress. As a result a High Level group was established under
the European Commission which proposed a number of reforms. This led to the milk package
2012 which involved a series of measures aimed at boosting the position of dairy producers in
the dairy supply chain and preparing the sector for a more market-oriented and sustainable
future?. The measures included the promotion of written contracts between farmers
and processors, the promotion of producer organisations (PO) which can negotiate contract
terms collectively, including the price of raw milk, and the application of rules for inter-branch
organisations in the milk sector which allows actors in the dairy supply chain to carry out
a number of activities such as for example promotion, research, innovation and quality
improvement. Finally this reform led to the establishment of an EU milk market observatory
with a view to enhancing transparency in the EU milk market.

The most recent reform (CAP to 2020), which saw the expiration of the milk quota regime,
recognises that there is need for a “safety net” in case of serious imbalance in the market.
The measures adopted include "public intervention" and absorption of private storage costs

A detailed discussion of EU dairy from its inception is presented in Keane and O Connor (2015)
2These measures established by the Milk Package will apply until mid-2020.
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for butter. This reform also acknowledges that export refunds can be used in cases of market
imbalances with specific ad-hoc measures also available to be mobilised in case of emergency
or significant market disturbances. Finally the European Commission may grant aid for
skimmed milk and skimmed-milk powder intended for use as feeding stuffs or to be processed
into casein and caseinates.

It should be further noted that Article 36 of Regulation (EU) No 1305/2013 allows for support
to cover for:

(a) financial contributions to premiums for crop, animal and plant insurance against economic
losses to farmers caused by adverse climatic events, animal or plant diseases, pest infestation,
or an environmental incident;

(b) financial contributions to mutual funds to pay financial compensation to farmers
for economic losses caused by adverse climatic events or by the outbreak of an animal or plant
disease or pest infestation or an environmental incident;

(c) an income stabilisation tool, in the form of financial contributions to mutual funds,
providing compensation to farmers for a severe drop in their income. This is dealt with in detail
in Article 39

Article 37 provides for the provision of crop, animal, and plant insurance and Article 38
for mutual funds for adverse climatic events, animal and plant diseases, pest infestations
and environmental incidents.

2.3 Challenges associated with dairy

Any appropriate risk management tool for the EU dairy sector must be cognisant
of the challenging features associated with milk production and its marketing. By its very
nature milk is perishable and in some cases seasonal. In order to deal with this constraint,
as well as to meet the demands of its end users, a large proportion of milk is usually processed
into a myriad of ever expanding products. A non-exhaustive representation of the breath
of these products is presented in Appendix 1. This schematic fails to capture dairy’s growing
role as an ingredient in the nutrition and pharmaceutical industries. This diverse product
range means that different dairy processors have very diverse product portfolios which in turn
provide very different returns to both processor and farmer. The diversity of these returns
at farm level is presented in Fig. 4. The data presented show the monthly farm gate prices
of selected EU countries over the last six years®. Figure 4 clearly demonstrates that not alone
are the price levels very different across countries but the level of variability within and across
member states is also highly variable from month to month. There is then further variation
at local level as these prices represent national averages.

3This data is published by the EU Commission at http://ec.europa.eu/agriculture/milk-market-
observatory/index_en.htm
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Fig. 4. Boxplot of EU farm gate milk prices Jan-09 to June-15, €/100 Kg
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Source: EU Milk Market Observatory

The heterogeneous nature of the EU dairy farm sector is further highlighted in Table 1.
From this table we see that any simple homogenous solution to risk management at farm gate
is unlikely to be successful with bespoke solutions necessary and desirable.

Table 1: The heterogeneous nature of the EU dairy farm sector, selected countries

Apparent milk
Apparent  Yield | output per farm
Fat content Protein content (kg/head)! (tonnes)?

Bulgaria 3.68 3.28 6,924 46.0
Denmark 4.26 3.52 7,592 1292.8
Germany 412 3.41 8,963 367.8
Ireland 3.94 3.39 7,882 290.0
Latvia 4.08 3.26 5,438 64.5
Lithuania 4.16 3.25 6,651 32.8
Netherlands 4.4 3.53 7,265 630.1
Poland 3.98 3.21 7,769 64.2
Romania 3.79 3.27 5,532 2.6
Slovenia 4.14 3.37 8,005 65.3
United Kingdom 4.03 3.26 8,254 921.1

Source: Eurostat & ! Own Calculations

Dairy, unlike many agricultural products, has a production cycle which is measured in years
rather than months. It takes almost three years from the time a cow is inseminated
to the production of milk from the consequential calf. This mean that milk production can be
increased modestly in the short run by increasing feed intake but more significant responses
require time and substantial investment. The short-term changes in EU milk supply since quota
abandonment in April 2015 are discussed in detail in Donnellan and Keane (2015) While
the decision to reduce production either by reducing feed input, prematurely terminating
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the lactation cycle, or accelerated retirement yields more immediate results, the latter
in particular is normally seen as a drastic and unwelcome response. Temporary reduction of
the herd size is not desirable as it creates idle capacity, the loss of carefully planned genetic
merit and the possibility of introducing disease when the herd is expanded at a later date. This
reluctance to cut production capacity is clearly illustrated in Fig. 5 which shows global cow’s
milk production (on primary axis in red) alongside representative global milk prices (blue and
green on secondary axis). Global milk production has increased in an almost linear fashion
while prices have risen and dropped considerably. The large dip in prices in 2009 was
accompanied by a 0.5% increase in global production.

Fig. 5. World cows’s milk production (Tonnes) and world milk prices (2000-2013)
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The versatile nature of dairy as a both a commodity and ingredient means that it has become
an integral component of a large number of supply chains. In many cases these chains are long
as the base commodity is processed into ingredients before in some cases been further
processed. As the chains lengthen the number of actors affected by the volatility cited above
increase and the desire for suitable risk management tools increases. In particular some
of those further along the supply chain often use a large number of ingredients, many of which
allow the management of price risk through established futures and derivate markets
for example.

3 Market based solutions

There are a broad range of instruments, both public and private market, which may be utilized
to manage price/income volatility. This suite of instruments includes over the counter (OTC)
contracts, forward contracting, futures contracts, Options, mutual funds and insurance
contracts.* The next section will discuss the possible use of insurance and emerging futures
markets as possible risk management tools for dairy farmers in the EU.

4 It should be noted that some instruments can straddle public and private such as subsidised insurance or
insurance underwritten by public finances.
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3.1 Dairy Futures Markets

At present dairy futures contracts are actively traded on four exchanges: CME (USA), Euronext,
European Energy Exchange (EEX), and NZX (New Zealand). The CME dairy futures market has
been in existence under different guises for decades and is highly developed while the latter
two were launched in 2010°. Fig. 6 charts the growth in the number of EEX and NZX listed
contracts since their 2010 launch. From inception just over 55,000 tonnes of dairy
commodities have been traded on the EEX to the end of July 2015 (Fig. 6). By comparison,
the volume traded on the NZX surpassed 250,000 tonnes by the same date and is now
displaying almost exponential growth. There are a few possible explanations as to why the NZX
offering has been more successful than the EEX offering. Firstly, it offers one tonne contracts
while the EEX offers five tonne contracts. The smaller contract volumes are more attractive
to smaller scale market participants and allow greater flexibility to larger participants albeit
at additional cost. The commodities traded on the exchanges also differ. Wholemilk powder
is not traded on the EEX but represents the majority of all trades on the NZX. In contrast,
butter, which plays a similar leading role on the EEX, was only recently launched on the NZX.
There is an also an active over the counter (OTC) market in the EU with volumes traded
comparable to the EEX exchange volumes and this offers a possible alternative to EEX. There
is practically no OTC trade associated with New Zealand dairy. Furthermore, since July 2014
NZX has listed whole milk powder options. Options are somewhat similar to insurance as they
offer both a floor (or ceiling) price while also allowing traders the opportunity to benefit from
favourable price movements. As options are usually linked to underlying futures contracts,
they tend to increase trade in futures markets, as traders rebalance their position as part
of their trading activity. In the short period to date since the launch of dairy options, more
than 60,000 tonnes of options have traded on NZX. Finally and perhaps most importantly,
Fonterra, the giant New Zealand co-op, has been very supportive of the NZX exchange,
offering its customers a variety of risk management tools linked to trading on the NZX

exchange.
Fig. 6. Cumulative volumes rraded (Tonnes) on EEX/EUREX and NZX to end of June 2015
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5The EEX were initially listed on the EUREX exchange until their transfer in May 2015. Euronext has historically
listed dairy contracts and relaunched contracts in early summer 2015 with first trades in August 2015.




Agrarian Perspectives XXIV.

N A —

Source: EEX and NZX

The growth in these markets since their launch in 2010 suggests that that there is a growing
demand for futures based risk management solutions in dairying. The growth in Europe has
been primarily driven by demand from the buyer or customer side as the larger buyers of dairy
commodities have long been very familiar with hedging on futures markets in relation to their
non-dairy commodity purchases. Hedging these commodities is considered to be almost
a routine activity at this stage. In contrast the seller side (milk processors and dairy farmers)
have been reluctant to trade to date, being unfamiliar with futures markets trading. They did
not need to consider these tools during the many years of policy led dairy commodity price
stability in the EU.

Their reluctance to trade may also reflect the fact that the contracts traded are not the most
suitable for their purpose. In particular there are no raw milk contracts listed on the EU
exchanges. As a result those wishing to cover their milk position have to cross hedge their
exposure using the available butter and SMP contracts. Such a strategy may potentially create
basis and basis risk and this may be considerable. The basis reflects the relationship between
cash price and futures price and is obtained by subtracting the futures price from the cash
price. In this case the cash price may be considered the farm gate price®. In order to quantify
the possible basis faced by milk hedgers, the monthly farm gate prices of a number of selected
EU countries are regressed on the EEX butter and SMP monthly final settlement prices. These
are presented in Fig. 7. The farm gate prices are published by the Commission and are available
from the milk market observatory’ (these prices are based on raw cows' milk, actual fat
content - prices per 100 kg). All data are modelled from July 2009 to June 2015.

Fig. 7. EEX/EUREX butter and SMP Indices (€ per Tonne)
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6 Basis risk is the chance that the basis will have unexpectedly strengthened or weakened from the time the hedge
is implemented to the time when the hedge is removed.

http://ec.europa.eu/agriculture/milk-market-observatory/index_en.htm
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Correlation analysis revealed that a lagged relationship exists between the commodity and
farm gate prices with a three month lag in most cases showing the strongest relationship.
Given that farm gate prices are in most cases determined post-delivery and many commodity
sales are contracted months in advance, a lagged relationship is expected. For this reason
commodity prices lagged three months are used in all models®. In short the relationship
modelled can be summarised as follows (Equation 1)

Farm gate, = a * Butter Index;_3 + [ * SMP Index,;_3 + & Equation 1

In this model the residuals (&;) can be considered the basis associated using the EEX prices
to cross hedge the farm gate prices. The residuals based on the German farm gate price are
presented in Fig. 8. From this figure it is clear that some basis is present in all months and,
while in some months milk processors will benefit from substantial negative basis there are
many months when the opposite effect is present. At the extreme this basis is plus or minus
in excess of €5.40 per 100 kg which represents a possible basis of in excess of 16% from
the long run mean. The associated risk lies in the fact that the basis does not appear to be
in any way predictable. The basis risk associated with other selected farm gate series is also
presented in Appendix 2.

Fig. 8. Basis for German farm gate milk price model.
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The results of the models considered are summarised in Table 2. Of interest is the fact that
in a number of countries (Ireland, Germany, Netherlands Denmark and Poland) SMP
(B coefficient) takes a greater weighting than butter while the opposite is true in the remaining
cases®. This again indicates the heterogeneous nature of EU farm gate prices. This is further
emphasised when we consider the means of the series which range from less than €27 per
100 kg in Lithuania to over €35 in the Netherlands. The means of the fitted series are

8 Other lag lengths were considered however the three month lag was found to be a good fit in all cases hence
all models employ this lagged relationship.

%The presence of collinearity in some models means that caution should be applied when assessing the relative
importance of these weightings. The correlation of 0.766 between the explanatory variables may explain this
collinearity.
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interestingly very close to the corresponding means of the original series. While these series
should be weighted by monthly volumes to provide a direct comparison, it is still reasonable
to consider the returns of the actual and fitted series as very similar over the long term.
However the range and magnitude of the basis as represented by the minimum and maximum
basis suggests that using the indices for cross hedging the farm prices may be unacceptably

risky.
Table 2: Results of regression model based on equation 1
Czech
Ireland Germany | Netherlands Denmark | France Rep. Lithuania | Poland

a 0.05265 0.05209 0.05136 0.04883 | 0.06058 | 0.06283 0.05205 | 0.04821
B 0.06293 0.06334 0.07175 0.07396 | 0.04829 | 0.03555 0.03747 | 0.05135
Mean 33.49 33.33 35.27 34.90 3291 30.42 26.94 29.27
Mean
Fitted 33.22 33.23 35.06 34.68 32.5 30.17 26.94 28.99
Min
Basis -7.61 -5.45 -5.83 -6.86 -8.42 -5.16 -5.74 -6.52
Max
Basis 7.70 5.74 5.90 6.53 8.98 5.47 3.75 6.10

Source: Own Calculations

The fact that almost more than 39,000 tonnes of butter and only 11,000 tonnes of SMP have
traded on the EEX suggest that these markets are primarily used to hedge the commodities
rather than milk prices. Milk hedging as suggested by Table 2 would suggest a much closer
alignment of volume, while a review of weekly volume also shows that matching weekly trade
volumes is unusual suggesting that milk is rarely if at all hedged.

As Burdine et al (2014) point out, while traditional price risk management tools, such
as forward contracting and the use of futures and options markets, present opportunities
to manage the risks associated with price volatility, they also present challenges. The authors
explain that dairy producers generally have struggled to adopt futures and options trading as a
means of price protection. For example they claim that the futures contracts available are only
a cross-hedge opportunity for the US all-milk price, with a very uncertain basis risk.
Furthermore scale issues often prevent smaller dairy operations from using milk futures and
options. In the EU the novelty of these tools means that education is required to underpin
their adoption and indeed this is crucial at the early stage of futures markets development.
In many countries education has not been rolled out to a sufficient degree. In order to attract
the necessary speculative interest the rate and quality of data dissemination need to be
addressed. While the milk market observatory can be viewed as a welcome development
it needs to further improve with regard to timeliness, content and accessibility.

3.2 Insurance

US dairy policy has evolved considerably in recent decades. In many senses it can be seen
to lead EU policy but with a similar trajectory. Product price support has yielded to income
support which in turn has been replaced by comprehensive insurance tools. The Livestock
Gross Margin for Dairy (LGM-Dairy) insurance program was launched in the summer of 2008
and provides protection against the loss of gross margin (market value of milk minus feed
costs) on the milk produced from dairy cows. The indemnity at the end of the eleven-month
insurance period is the difference, if positive, between the gross margin guarantee
and the actual gross margin. The LGM-Dairy uses futures prices and state specific prices
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for corn, soybean meal and milk to determine the expected gross margin and the actual gross
margin. The price the producer receives at the local market is not used in these calculations.

The Agricultural Act of 2014 (2014 Farm Bill) saw the introduction of the Margin Protection
Program for Dairy (MPP-Dairy). This is a voluntary risk management program for dairy
producers authorized through Dec. 31, 2018. The MPP-Dairy offers protection to dairy
producers when the difference between the all milk price and the average feed cost
(the margin) falls below a certain dollar amount selected by the producer. In this program
Catastrophic Coverage (CAT) of $4.00 margin coverage requires no premium payment, but
the dairy operation must pay the $100 administrative fee. Participants can cover at most
90 percent of their established production history under these terms. For increased
protection, dairy operations may annually select a percentage of coverage from 25 to 90
percent of the established production history in five percent increments and a coverage level
threshold from $4.50 to $8.00 in $.50 increments10. This program, along with the Dairy
Product Donation Program replaced the Milk Income Loss Contract, Dairy Product Price
Support Program and the Dairy Export Incentive Program, so it heralds a new departure in US
dairy policy as a price floor is replaced with a more active risk management program??.

While the MPP-Dairy would appear to provide an easy to understand and user friendly
insurance product for dairy farmers, a number of issues would have to be addressed before
consideration could be given to introducing a comparable product in an EU context.
As evidenced in the above, dairying in the EU is best described as very heterogeneous. Milk
prices vary enormously from country to country (Fig. 4) and so too do margins (Figure 9). While
the data presented in this latter figure is dated the general pattern described is still accurate.

Figure 9: Weighted boxplot of gross margin with coupled payments per Member State 2011
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Source: EU FADN — DG AGRI. Extreme values are not displayed. The whiskers represent the percentiles 10
and 90. The mean is a global ratio.

0For more details of this program see http://www.fsa.usda.gov/Internet/FSA_File/mpp_dairy.pdf
1 For a comprehensive discussion of these policies and US dairy policy the reader is referred to
http://dairymarkets.org/MPP/ or http://www.ers.usda.gov/topics/animal-products/dairy/policy.aspx
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Indeed the dated nature of this data again points to a fundamental issue in the development
of many risk management tools. Likewise the novelty of insurance cover in the dairy sector
would require an extensive education program in order to encourage adoption.

4 Conclusions

EU dairy commodity prices have become significantly more volatile in the last 7 years as EU
and world prices align. In addition the range with which the prices fall has widened
considerably and the dynamics at farm gate has changed with a strong cyclical component
now evident in some EU countries farm gate prices. These developments make it more difficult
to plan and budget, reduces investment and R&D spend and make less volatile substitutes
more attractive. The increased volatility at EU level can in part be attributed to reform
of the CAP which has seen a movement from product to producer support with reduced
market intervention.

In order to manage the increased risk which has resulted from this policy reform, the EU has
extended its risk management toolbox and implemented the milk package of 2012. The latter
involved a series of measures aimed at boosting the position of dairy producers in the dairy
supply chain. However there is a sense that these measures may not be adequate in times
of market stress and are of limited use to others in the supply chain. In such an environment
it is understandable that the provision of private risk management tools such as insurance and
futures markets should gain prominence. However the provision of these latter tools is not
straightforward. The dairy supply chain can be regarded as long, making risk sharing
problematic. Dairy farmers and even the raw milk they supply is not homogeneous. Raw milk
prices and farm incomes and profitability vary considerably across the EU. This fact, coupled
with delayed and in some cases incomplete data, mitigates against the introduction
of insurance type products, in particular in the short to medium term. The development of EU
dairy futures markets has been steady but slow. There appears to be a demand for these
markets on the buy side in particular. The slow adoption may in part be explained by the fact
that these tools are new and there is an education gap. However it may also indicate that cross
hedging milk with dairy commodities is not ideal at present. The basis is highly variable, not
deterministic and substantial at times.

Given that hedging on futures markets can offer the prospect of greater price stability at a time
of more extreme volatility, the limited involvement of EU dairies in futures markets trading
to date may also point to undue caution on their part. Trading on futures markets requires
a vital initial period of learning about a somewhat complex subject which many in EU dairying
have yet to undergo. The result of being slow to engage with futures markets is likely however
to have the effect of further consolidating Fonterra and southern hemisphere processors,
as well as the leading USA dairies, as the long-term leaders in the global dairy industry. Hence,
if EU dairying wishes to play a leadership role in the global industry of the future and provide
greater market stability for the industry at a time of extreme volatility, it is important that the
industry now proceeds to learn about the full details of the processes involved in futures
markets trading, including both the potential benefits and the risks, and begins to trade more
actively than is apparent to date.
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Appendix 2

Figure A2.1 Basis associated with selected farm gate prices
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Annotation: Integration into the EU single market provided opportunities to the Slovak Republic (SR) for
better exploitation of its comparative advantages. We investigated the Slovak regional economy
structural changes, development and factors of regional economic specialisation and concentration with
a focus on agriculture. Specialization and concentration of economic activities were quantified by
Herfindahl and Entropy indices. Econometric panel models were applied to investigate the impact
of selected factors, including the Common Agricultural Policy (CAP) instruments on regional agriculture
specialisation. We used yearly data of national and regional (NUTS Ill and IV) economic activity indicators,
selected indicators of agriculture (IL MPRV SR, 2014) and regional indicators of climatic conditions over
period 1995-2012. We found that the Slovak economy was relatively specialised already before the
accession to the EU. Accession to the EU had statistically significant positive effect on concentration
economic activities and diversification of economy. Significant changes in specialisation have occurred in
agriculture. The share of crop production has been steadily growing at the expense of animal production.
The concentration of both, crop and animal production has increasing trend. Provision of the most CAP
instruments in Slovakia, had positive effects on regional crop production diversification and animal
production specialization.

Key words: agriculture, specialization, concentration, regions, econometric model, panel, Slovakia

JEL classification: R12, R15, Q18, C23

1 Introduction

Integration into the EU single market provided opportunities to the Slovak Republic for better
exploitation of its comparative advantages and led to changes in the economy structure.
A general concern of the European integration is associated with growing regional
specialization, making regions more vulnerable and prone to adverse shocks (Amiti, 1999;
Hallet, 2000). Conclusions on sector concentration development differ by studies. Amiti
(1999), Hallet (2000) and Midelfart-Knarvik et al. (2000), Barrios, Strobl (2004) argue that
sector concentration is likely to increase as a result of integration. Midelfart-Knarvik et al.
(2000), Landesmann (2003) analysed trade pattern of industry in the Central and Eastern
Europe in the period 1995-2000. They indicated Slovakia, together with Hungary, the Czech
Republic, Estonia and Poland as countries specialized in technology-intensive industries.

Most of existing studies on economy specialisation and sector concentration are focusing on
industries (e.g. Aiginger, Rossi-Hansberg, 2006; Ezcurra, Pascual and Rapun, 2006). There is
insufficient empirical evidence however, on agricultural sector concentration and
specialisation pattern as a result of the EU integration. Studies on agricultural production
specialisation and concentration trends in the EU are rare. Daniel (2003) found that
the provision of subsidies under the Common Agricultural Policy (CAP) reduces comparative
advantage effect, by allowing crop production in less competitive conditions. Arfa et al. (2011)
analysed concentration and specialization of agricultural production in France. They found
that market signals and environmental regulations were more important in determining dairy
farm location. Impact assessment of the SR accession to the EU on the Slovak agriculture
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assessed e.g. Blaas (2008); Varoscak (2008); Grznar, Szabo (2012). They do not study however,
specialisation and concentration pattern of the regional crop and animal production.

Factors affecting changes in structure of the EU agriculture investigated SASSPO (2006). They
found that biophysical and climatic conditions have a major impact on agricultural production,
but important factors were also access to markets, logistics and transportation infrastructure.
The impact of climate change on agricultural production analysed Barrios, Outtara, and Strobl
(2008) in Sub Saharan countries and Mestre-Sanchis, Feijéo-Bello (2009) in marginal areas
of the EU. Adaptation of crop production to climate change in 26 countries of Europe
addressed Olesen et al. (2011). Their results suggest that farmers across Europe can adapt
to climate change, they are altering the timing of cultivation and selection of individual crop
varieties.

The goal of our study was to investigate the Slovak regional economy structural changes
in the period 1995-2012. What are underlying drivers of regional agricultural specialisation
and concentration pattern? The effect of selected factors, including agricultural policy
instruments and climate change on regional crop and animal production specialisation we
estimate using econometric models and panel data.

2 Materials and Methods

We used yearly data of employment and gross value added by sections of economic activities
classified according to the high-level aggregation, which aggregates the ISIC Rev. 4/NACE Rev.
2 (European Commission, 2008) at the national, NUTS Il (4 regions), NUTS Il (8 regions)
and NUTS IV (79 regions) from 1995 to 2012 (SO SR, RegDat, 2014). Further we used yearly
data on regional agricultural indicators of period 1997-2012 from the Information letters of
MPRV SR (2014) and data on regional climatic conditions (SHMU SR, 2015).

Specialization of regional economies and concentration of economic activity in the regions
were assessed by the Herfindal index (H) (Eq. 1) and entropy index (an inverse index) (Eq. 2).

2 2
_ Eij _ Eij
Hi =%, (ZiEi,) H; =%, <EfEij> (1)
—_vy.(Eu Eij =y (Eu Eij
SPEC; = -, <Ej)ln<Ej) CONG = -3, () n (22) )

Where: Hj and SPEC] index of specialization; Hi and CONCi index of concentration; Eij
employment in economic activity i in region j; Ej = Zi Eij total employment in all economic
activities in the region j; Ei = 2j Eij total employment in all regions in the economic activity i;
In natural logarithm.

We investigated effect of selected factors on regional commodity specialization of crop
and livestock production (Eg. 3) by estimation of parameters of linear panel models using
annual data (IL MPaRV, SHMU) for the period 1997-2012. The dependent variable - regional
commodity specialization of crop and livestock production was expressed by Herfindahl index.

H = (PRTVO; PRUZVO; TRRV; TRZV; CRV; CZV; POP; PLP, LP; INFR; EUA; SUP; SINV;

SNEINV; HRV_1; HZV_1) (3)
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Where:
H Herfindahl index of regional plant production (livestock production) specialization (Eq. 1)

PRTV average regional annual temperature in growing season, °C;

PRUZVO average regional annual rainfall in growing season, mm;

TRRV plant production receipts per ha of arable land;

TRZV  animal production receipts per ha of utilized agricultural area (UAA);
CRV  seeds costs per ha of arable land;

CZV  livestock feed costs per large animal unit (LU);

POP  share of arable land;

pPLP share of meadows and pasture;

LP agricultural land price tiers, 1-20;

INFR  density of the road network in km per km?2, market access;

EUA  accession to the EU, dummy variable 0 to 2004, 1 since 2004

SUP  subsidies per ha of UAA;

HRV_1 regional commodity specialization of plant production with one year lag;
HZV_1 regional commodity specialization of livestock production with one year lag.

Model parameters estimation and econometric verification was done in Gretl software.
Assumption of homoscedasticity was tested using White's test. Presence of autocorrelation
was detected by Durbin-Watson test. Multicollinearity was diagnosed by the variance inflation
factor VIF. Greene (2003), Lewis and Linzer (2005) discussed possible estimation methods
to resolve the problem of heteroscedasticity. To deal with heteroskedasticity problem
in the panel we applied weighted least squares (WLS) method - a special case of Generalised
method of least squares (GLS).

3 Results and Discussion

The Slovak economy (NUTS I) specialization (Herfindahl index) has been slightly declining,
while concentration of economic activities has been increasing over period of 1995-2010

(Fig. 1).

Fig.1 Development of the Slovak economy specialisation and concentration of economic activities, Herfindahl
index, 1995 - 2010
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Diversification of the Slovak economy was growing over observed period 1995-2010. This
finding is in line with classical theory of diversification growth along with GDP growth
and supports conclusions of De Benedictis, Gallegati, and Tamberi (2007). The most developed
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in Slovakia - Bratislava region however, had the most diversified regional economy, with
growing specialization over time, which supports theories of U-curve specialisation
development (Kalemli-Ozcan, Sorensen, and Yosha, 2003; Imbs and Wacziarg, 2003).

There have been significant changes observed in the Slovak agriculture over the period 1997-
2012. Gross agricultural output (GAO) of the Slovakia, as well as regional GAO fall down
and their structure has changed in favour of crop production. This trend contributes
to increasing vulnerability of agricultural production and the Slovak farm performance. Olesen
et al. (2011) found clear trends on increasing temperature affecting crop production and crop
choice in Europe. According to them increasing frequency of droughts will negatively affect
crop yield in southern and central Europe.

The GAO in the Slovakia was relatively evenly spread, with slightly growing concentration.
At the regional level, GAO specialization has been increasing especially in Zilina region with
prevailing animal production. GAO diversification growth was observed in Nitra and KoSice
NUTS Il regions.

The highest concentration of harvested areas of vegetables (Banska Bystrica region) and sugar
beets (Trnava and Nitra regions) were observed in 1997. Animal husbandry production was
in the period 1997-2012 evenly distributed in Slovakia. There was significantly growing
concentration of poultry and pig production. The most evenly distributed was livestock
production.

In the period 1997-2012 regional crop production specialization significantly declined, while
specialization of regional animal production increased. Selected factors impact on regional
crop and animal production specialization we modelled using linear models and panel data
of the 1997-2012 (Tab. 1). We found a significant negative impact of average annual rainfall
in the growing season (GS) on regional (NUTS IV) crop production specialization. The effect
of average annual temperature (GS) on regional crop production was insignificant, while
on diversification of regional animal production was statistically significant.

Increases in input prices of crop production, costs of seeds per ha contributed to regional crop
production specialization. Growing input costs of animal production, feed costs led to higher
regional animal production diversification. This finding can be explained by low market price
of particular animal products and therefore higher risk of specialized livestock production.
Market prices and growing receipts of crop production had a positive impact on both regional
crop and animal production specialization. Arable land share and higher soil quality had
positive effect on regional crop production specialization. Higher density of regional road
network contributed to higher diversification of regional crop and animal production
in Slovakia. Impact of infrastructure on agriculture could differ by countries. Qin and Zhang
(2012) found that better access to roads facilitates agricultural specialization in China.

We investigated also the effects of agricultural policy instruments on agricultural
specialization development. Agricultural subsidies had significant effect on growth of regional
crop production diversification, and regional animal production specialization (Tab. 1). Lagged
regional crop and animal production specialization levels had positive effect on specialisation
of agricultural production. This can be explained by advance contracting of both crop
and animal production.

We found statistically significant negative impact of average annual temperature
in the growing season and average annual rainfall in the growing season on regional crop
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and animal production specialization. This finding corresponds with results of Olesen et al.
(2011) that farmers across Europe can adapt to climate change and they are altering their
production. The effect of agricultural subsidies was significant on crop production
diversification and animal production specialisation. Crop production in Slovakia, especially
after the accession to the EU gained stronger support than animal production. This finding is
in line with conclusions of Arfa et al. (2011) that policy instruments could determine
commodity location. Similarly Daniel (2003) found that subsidized products are more sensitive
to economic openness and their production is more dispersed throughout the country.

4 Conclusion

Most findings at the Slovak regional level correspond with theoretical expectations
and complement findings at the other EU Member States level. We found that the Slovak
economy was relatively specialised already in the period before the SR accession to the EU.

Table 1 Regional crop and animal production specialisation, 1997-2012

Models

Crop production Animal production
Variable 1 2 3 4
ConSt +*** +*** +*** +*
Year _kkk +***
Average regional annual
temperature in growing season + - SEEE Sk
Average regional annual
rainfall in growing season Sl SEEX - +
Plant production receipts
per ha of arable land $EE* + 4¥* +
Animal production receipts
per ha of UAA - Sl + -
Seeds costs per ha of arable land +* -
Livestock feed costs per LU Sk -
Share of arable land +* + - +
Share of meadows and pasture + - + +
Agricultural land price tiers, 1-20 EEE + + -
Density of the road network in km per km2 Sk - - ek
Subsidies per ha of UAA SR 4RE*
Subsidies per ha of UAA (_1) +* +*
Regional plant production specialisation (_1) 4RE*
Regional livestock production specialisation (_1) H¥**

Note: *, **, and *** stands for significance at the 10%, 5%, and 1% level, respectively.
Source: Own calculation based on IL MPRV SR, SHMU data
Accession to the EU had positive significant effect on concentration of economic activities and

negative effect on economy specialization on national level and in the lagging Eastern Slovakia
region.

Significant changes in farm specialisation have occurred in Agriculture over the period 1997-
2012. The share of crop production has been steadily growing at the expense of animal
production. The concentration of both crop and animal productions has increasing trends.
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North Slovakia regions became more specialised on animal production. Regions with medium
soil quality on the Eastern and South West Slovakia had the most diversified agricultural
production.

We investigated the impact of selected factors, including agricultural subsidies and climatic
conditions on the Slovak regional crop and animal production specialization. Support
payments per hectare (1997-2012) led in districts to crop production diversification and
to animal production specialization. Crop production diversification trends will be further
supported by Greening payment under the CAP Reform implementation, while animal
production will be in certain extent a subject of national coupled payments.
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Annotation: Nowadays usability and accessibility are one of the key tasks of web portals, especially
if these are key information portals of the government. Reasons for increasing the usability and
accessibility of web portals are rising especially in the context of the rapid use of alternative devices for
browsing the web content. This paper describes the results of a comprehensive usability and accessibility
analysis of the two most widely used Czech agrarian portals eAGRI (eagri.cz) and AGRIS (agris.cz). The goal
of the testing is to highlight the issues that users may encounter on these portals and to formulate possible
remedies. Comprehensive usability testing was performed once for each portal. The results are presented
as a Summary Report. The accessibility data-set consists of identified data with 360 observations on both
portals measured from October 2014 to March 2015. On the each portal there were randomly selected
30 pages that were tested repeatedly each month. Methodology of the paper is based on applying of
common methods of usability and accessibility testing. Usability testing is done based on the methods of
the Heuristic analysis of usability as well as by the application and evaluation of the User Scenarios.
Accessibility is tested according to the Czech methodological guidelines of Decree no. 64/2008 Coll.
(decree on accessibility). Based on the results of the applied methods there are formulated conclusions
and recommendations for possible improvements.

Key words: usability analysis, accessibility analysis, Scenarios, Heuristic evaluation, Decree no. 64/2008
Coll. eAgri portal, Agris portal.

JEL classification: Q1, L86, 032

1 Introduction

Nowadays usability and accessibility are one of the key tasks of web portals, especially if these
are key information portals of the government. Reasons for increasing the usability
and accessibility of web portals are rising especially in the context of the rapid use
of alternative devices for browsing the web content (adapted from Benda and Smejkalov3,
2015). The latest research data about the use of this kind of communication technologies by
agricultural enterprises in the Czech Republic (carried out by the Department of Information
Technologies, on the 1% of August, 2014 Faculty of Economics and Management, Czech
University of Life Sciences Prague) show that 43 % of respondents use smart mobile devices
for various purposes (Stoces et al, 2015).

Development and maintenance of access to ICT must be driven by the needs of people with
disabilities. Developments which broaden the scope, applicability and usability of the human
technology interface will be driven, at least in part by the needs of people who have
disabilities. Besides accessibility issues, web applications have to face more general problems
related to usability (adapted from Cook, 2009 and Mesiti, 2011).

Behavior of users on the web changed rapidly during last 20 years. They are focused on their
goal and get easily frustrated when they cannot achieve that goal really quickly (Krug, 2009).
They take impressions and mental models from previous experiences (Page et al, 2012).
Credibility of website is important too (Roghanizad and Neufeld, 2015). Several studies have
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documented that a lack of usability of user interface has an impact on actions of the users
(Clemmensen, 2009).

This paper describes the results of a comprehensive usability and accessibility analysis
of the two most widely used Czech agrarian portals eAgri (eagri.cz) and Agris (agris.cz).
The main purpose of the testing is to highlight the issues that users may encounter on these
portals and to formulate possible remedies.

2 Materials and Methods

2.1 Usability analysis

This is the first study undertaking a longitudinal analysis of the level of usability of the Czech
agricultural portals - eAgri and Agris. eAgri portal is used as the contact point to obtain
information from the Ministry of Agriculture of the Czech Republic and from the subordinated
organizations. The main goal of Agris portal is to provide a website with information about the
Czech rural area. Typical user scenarios and heuristic evaluation methods were used.

Scenarios

Scenarios were created based on the purposes of eAgri and Agris portals and the analysis of
commonly visited pages. Three different scenarios were tested in total. Five participants were
included in the pilot study with different levels of the knowledge of the rural area and of the
exanimated portals. Study of usability fund out that 5 users discover over 75 % of usability
problems. The next user usually found the same problems (Tullis and Albert, 2013). Simple
and advanced searching, browsing search results for particular information and basic
orientation on the layout page were the key parts of the scenarios.

Heuristic evaluation

The list of heuristics created by Nielsen (1997) was used for evaluation. The evaluation was
performed by one evaluator. Ten rules were considered during the evaluation: The rules are
summed up in table no. 1.

Table 1. The list of ten heuristic rules

No. Name Recommendation
1. Visibility of system status provide a feedback of the system in reasonable time
2. Match between system and the use language familiar to the user, information in a natural and
real world logical order
3. User control and freedom help user to deal with mistakes and turns, support undo and redo
4, Consistency and standards follow the convention, use consistent styles and actions
5. Error prevention eliminate errors and prevent problems, ask for confirmation before
complicated tasks
6. Recognition rather than recall make options visible, don’t force user to remember information
about different parts of a dialogue
7. Flexibility and efficiency of use system with options for inexperienced and experienced user
8. Aesthetic and minimalist design  only insert important and relevant information in dialogues
9. Help users recognize, diagnose, indicate the problem and suggest a solution
and recover from errors
10. Help and documentation provide help and documentation with the easy access to

information and logical structure

Source: Nielsen, 1997
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2.2 Accessibility analysis

Web accessibility means that people with disabilities can use the Web. Accessibility of both
web portals is tested according to the Czech methodological guidelines of Decree no. 64/2008
Coll. on the form of publication of information relating to performance of public
administration via web pages for persons with disability (Decree on accessibility).

The accessibility data-set consists of identified data with 360 observations on both portals
measured from October 2014 to March 2015. On the each portal there were randomly
selected 30 pages that were tested repeatedly each month.

Based on the results of the applied methods there are formulated conclusions and
recommendations for possible improvements.

3 Results and Discussion

3.1 Usability analysis

The heuristic evaluation and the Typical User Scenarios methods had shown different
problems and issues in the usability of eAgri and Agris portals. These problems can be sorted
by importance. Barnum (2010) divides the problems discovered during usability testing
to different categories based on their impact on the user experience (UX):

e catastrophe problem — problem with the highest importance, problem which stops
interaction with the application

e major problem — it may have significant impact on the UX

e minor problem — problem with low priority, but may have impact on UX

e cosmetic problem — problem with the lowest priority, should be noted and fixed
Scenarios

On the Agris portal users have problems with results of searching. There is no option how
to change the number of results on a page and a link to the next page is only on the bottom
of the page. On the other hand users find the search results on Agris portal more organized
and with relevant information.

The results of eAgri portal are opposite. There is an option to change the number of results on
page, but it is limited to 3 variants — 10, 20 and 50. Links to next pages are on the top and on
bottom of a page, but search results include Breadcrumbs navigation, title of paper and a short
excerpt from the article. That make list of results unclear.

An option for language change is placed on the top of page on the both portals, but on
the Agris portal pictures of flags are missing. This is only cosmetic problem, but fixing it would
help users find this option easily.

Users with a previous experience with the eAgri portal were able to use “eAgri guidepost”.
Inexperienced users have a problem finding the category they were looking for. The eAgri
guidepost represents a major problem in usability of this portal. It is catastrophe problem
for inexperienced users.
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Heuristic evaluation

It was discovered during the analysis that not all of the heuristics can be evaluated
for the eAgri and Agris portals in the pilot study. More detailed study is required in the future
for heuristics number 5 and 7.

Feedback of the system and undo and redo functions are supplied by internet browsers.
The portals do not provide any information about redo and undo functions. eAgri portal
supports feedback by changing the style of the activated links.

Articles on the main page of Agris portal are not sorted by date of adding and there is no
explanation what is the criteria for sorting. The main page includes a lot of gadgets on left and
right side of the page. They stay in the same places during browsing and the content is static.
So there is a little interference during reading. On the right side there are pictures and links
to related projects. This part is not separated from the rest of gadgets and the heading of this
area is missing.

The main page of the eAgri portal includes specific areas on page - boxes with contact
information how to reach the Czech agricultural ministry and how to connect it on the social
networks, news and actions, etc. This information are visible only on the main page, but most
of the user never visit the main page.

Language used on the portals is easily comprehensible considering the thematic focus. Texts
in links, in menus and in the header are short and fitting. eAgri portal provides an error page
with information in Czech and English language and with help to user of how to recover from
a mistake. There are options — “go back”, “try the search page” or contact administrator. Agris
portal doesn’t have an error page. The main page is displayed after the inserting an incorrect
URL address.

Both portals have a site map to help users in orientation on the portal, but on the eAgri portal,
it is placed on the bottom of page, so many users are not able to find it swiftly.

Logo of the eAgri portal becomes smaller after accessing the page of resort organization
or section of the portal included in the “eAgri guidepost” and a new link is added in the header.
Color and background picture of the header is changing as well. There appear to be two
different links, but only one is working.

The Agris portal uses breadcrumb navigation in the middle part of page with the text
of articles. It is replaced with option “add article” on the category page. The navigation
is placed on the right side of page and it is not used consistently. Some articles are not put
in a category and the box “Other from the category” doesn’t provide information about name
of the category.

Breadcrumb navigation is used on the eAgri portal as well. It is placed between the header
of the page and the menu and the main part of a page and it used on each level of navigation,
but there are serious problems in the navigation and structure of eAgri portal. Complete
database of employees of Czech agricultural ministry and agendas of other resort
organizations are included in the portal. This amount of information and pages has impact on
the navigation. Constant changes in the layout for different parts of the portal make work with
the portal and looking for information very difficult. User must remember the complete way
of how to reach the information they are looking for.
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3.2 Accessibility analysis

Accessibility analysis is provided in terms of the Czech methodological guidelines of Decree
no. 64/2008 Coll. (decree on accessibility). During six tested months there were no significant
changes found on any portal.

Average results of eAgri portal (eagri.cz):
e Number of key errors — 1,
e Number of contrast errors — 14.
Average results of Agris portal (agris.cz):
e Number of key errors — 4,
e Number of contrast errors — 41.

Average results are calculated from the results of randomly selected 30 pages that were tested
repeatedly each month on the both portals. An arithmetic mean is presented and its values
are rounded to whole numbers. Indicator “Number of key errors” means that the part of the
web is not made in terms of decree on accessibility. Second indicator “Number of contrast
errors” means that somewhere on the web there is the very low contrast between foreground
and background colors. Web design is similar on the most of the pages and therefore the
mistakes are often repeated. The most recurrent errors are:

Missing alternative text

Each image must have an alt attribute. Without alternative text, the content of an image will
not be available to screen reader users or when the image is unavailable.

This error was found on both portals. At the same time it is the only key error on the eAgri
Portal. On the eAgri portal it is made by the security reasons and the number of occurrences
is determined by the number of email addresses located within the page content. In every
mailing address it is located the image, which replaces the dot. This image is not replaced by
alternative text and for example older screen readers or Braille displays, as well as any
automatic software of an attacker, are not able to understand the image and do not interpret
it well.

On the Agris portal, those errors are more common. Those are presented mainly on image
links to other web sites and within the questionnaries and surveys.

Other mentioned errors were found only on Agris portal:
Missing form label

A form control does not have a corresponding label. If a form control does not have a properly
associated text label, the function or purpose of that form control may not be presented
to screen reader users. Form labels also provide visible descriptions and larger clickable
targets for form controls.

Document language missing

The language of the document is not identified. Identifying the language of the page allows
screen readers to read the content in the appropriate language. It also facilitates automatic
translation of content.
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Empty heading

A heading contains no content. Some users, especially keyboard and screen reader users,
often navigate by heading elements. An empty heading will present no information and may
introduce confusion. This error is present within the article parts of the Agris portal.

Contrast errors

An important indicator is the Number of errors contrast, which is not satisfactory either on
any of tested portals. Thus displayable content is hard to read for many users for example for
thousands who have only low vision. Adequate contrast is necessary for all users, especially
users with low vision. Text and images of text need to have a contrast ratio of at least 4.5:1.
This indicator is not sufficiently fulfilled on any portal.

For the access from mobile web browsers the layout of the agrarian WWW portal Agris was
redesigned in such a way that it is automatically formatted for the user depending
on the display dimension and the differentiation of the final mobile unit (Simek, Sto¢es and
Vanék, 2014). Another advantage is that users can switch from "mobile” to “classic” design.
This will be appreciated by the users of 10“ tablets with high resolution (retina displays). This
switch is ergonomically placed into the upper right-hand corner (next to the language and text
version options) and has been in this place since the last change of the global design
of the portal in 2011 (Simek, Jarolimek and Masner, 2014). On the contrary the eAgri portal
demonstrates considerable deficiencies in this field. Comprehensive comparison of this field
could be an appropriate continuation of this paper.

4 Conclusion

Matausch et al (2014) states that the implementation of information that is easy-to-read and
easy-to-understand and easy-to-navigate on the Web is crucial to enable the broadest user
group possible to make use of information that is presented on Web pages. Besides aspects
of technical accessibility in terms of being able to reach the information, readability,
understandability and memorability is an essential aspect of accessibility for people with
disabilities and more user-friendly for all others.

Web Accessibility today provides a profound body of knowledge how to make the web
accessible and usable for all, including people with disabilities. In the domain of elnclusion and
eParticipation of people with disabilities the focus thereby has primarily been on accessibility
in a more technical sense, allowing people to adapt the display and interaction on standard
and assistive devices (Miesenberger and Petz, 2014).

The purpose of the usability study was to look on the navigation and structure of the eAgri
and Agris portal and find the most visible problems in the usability of these two portals.
For the analysis were used typical user scenarios and heuristic evaluation methods.

The analysis showed that there are serious problems in the usability of eAgri portal. Navigation
and structure of pages represent the biggest problem. Agris portal has higher level of usability
for users, but there are some minor and cosmetic problems, that should be taken care of.

Accessibility analysis demonstrated opposite results. At the portal Agris there were found
dozens of accessibility errors. On the other hand portal eAgri is essentially error free except
of contrast errors which are presented frequently on both portals. Correcting identified errors
can be fast and simple. Application of the rules of accessibility and a slight change in color
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design requires no additional investment and can be applied using only partial changes
to the source code. For example Document language missing error could be repair by adding
a short HTML code of language definition using the <htmllang> attribute (e.g., <html lang="cs">).

On the basis of the analysis it is not possible to clearly demonstrate which of the portals is
more suitable for users. To meet the goals, both portals should apply detailed
recommendations and proposed steps which are presented as the results of the applied
analyzes such as: application of the Decree no. 64/2008 Coll. or WCAG 2.0 rules with ARIA
(Accessible Rich Internet Applications) recommendations, a comprehensive change
in navigation, application of responsive design and so on.

A more detailed usability and accessibility study should follow. The goal of the continuous
research should be to find problems in the usability and to compare results of new users
and advanced ones. Further result of accessibility analysis can be a comprehensive summary
of errors with the recommendations and detailed instructions for their correction.
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Annotation: The present paper focuses on the development of wage distribution in the Czech Republic in
the period shortly before, during and after the global economic crisis. Special attention is paid to wage
development in the agricultural sector and its comparison with the industrial and construction sectors’
wage levels. These two sectors were selected for the comparison therefore these three sectors together
employ almost 40 percent of the employees of all sectors. The article deals with the development
of statistical characteristics of the level, variability and concentration in the given period, mentioning
the changes in these characteristics in the course of the economic recession. Data for these calculations
come from the official website of the Czech Statistical Office, namely the “Percentages of employees by
the band of gross monthly wages by sector” and an information about the survey sample from “Numbers
of employees and their average gross monthly wages by sector and education”. Data on the number
of employees in the individual sectors studied come from the table “Employment and Wages”, all
for the years 2003-2013. Data from the Czech Statistical Office were completed data from official website
of the Eurostat and by individual data from Trexima Company. Descriptive characteristics were computed
from data and theoretical probability models were constructed. There are three-parametric lognormal
curves with parameters estimated using the method of L-moments. Three-parametric lognormal
distribution is the most common used probabilistic distribution in modeling the wage and income
distributions. Method of L-moments provides the point parameter estimations sometimes even more
accurate than those the maximum likelihood method.

Key words: Global economic recession, development of wage distribution, agricultural sector, industrial
sector, construction sector, wage levels, wage differentiation.
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1 Introduction

Many publications and papers in the professional literature concerns with the situation
in agriculture, see e.g. Pechrovd and Simpach (2013), Simpach and Pechrovad (2014)
or Domeova and Jindrova (2014). The present paper focuses on the wage development
in the Czech agricultural sector in the period prior to, during and after the global economic
recession. The wage development in the above sector is compared to that in two other
selected economy areas, namely the industrial and construction sectors, all three chosen
fields employing almost 40 percent of people in the economy; see Table 1. Moreover, wages
in the industrial and construction sectors do not differ markedly from those within other
economy areas, even in comparison to the wage levels both in higher- (finance and insurance,
IC) and lower-paid (e.g. accommodation, food services) sectors. The research explores wage
distributions in the period between 2003 and 2013.
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Table 1. Ratios of employees (in %) in Czech agricultural, industrial and construction sectors (taken together) to
the number of all employees in all sectors of Czech economy

Year 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Ratio 48.78 39.31 39.26 38.25 39.83 38.97 3769 37.52 37.75 39.89 39.59

Source: Own research

Wage and income development and distribution has become the subject of research by
numerous Czech and foreign authors in recent times. As examples, we can mention BartoSova
and Bina (2007), which deal with mixture models of household income distribution in the
Czech Republic, Behr (2007), who provides a European analysis of changes in gender specific
wage inequality using decomposition methods, Dagum (1997), who demonstrates a systemic
approach to the generation of income distribution models, Kaasa (2006), who deals with
factors of income inequality and their influence mechanisms, Mallick (2008), who shows
income distribution and consumption deprivation, Marek (2013), who deals with some
aspects of average wage evolution in the Czech Republic, Milanovic (2002), who deals with
true world income distribution, 1988 and 1993 and Monti and Santoro (2009), which prepare
a note on between-group inequality with an application to households. Vavrouskova
and Cechura (2012) deal with the issue of agricultural workers.

2 Material and Methods

The data for the calculations are taken from the official website of the Czech Statistical Office,
namely “Employee ratios according to gross monthly wage bands divided by economy
sectors”, the survey sample information being drawn from “Numbers of employees and their
average gross monthly wages classified by sectors and educational attainment”. Staff numbers
in particular sectors come from the “Employment and wages” table. All the data are
for the period 2003—-2013. It is to be noted that the results obtained may be, to a certain
extent, affected by changes in the methodology. Consistent time series were not available
for the whole research period, the Sector Classification of Economic Activities (valid over
the years 2003—2008) having been replaced by the Classification of Economic Activities (2009—
2013). It is also worth mentioning that CSO data do not distinguish between “wage” in private
and “salary” in public sectors, i. e. both are covered by the term “wage”. The figures
from the Czech Statistical Office were supplemented by the Eurostat and Trexima company
data.

The data were processed using Microsoft Excel spreadsheet and SAS and Statgraphics
statistical program packages. In this paper, the method of L-moments of parameter estimation
was used; see Hosking (1990) or Kysely and Picek (2007). Three-parameter lognormal curves
represent the basic probability theoretical distribution; see Johnson, Kotz and Balakrishnan
(1994), simple descriptive characteristics used in the calculations being explained in Triola
(2003). The key variable in this study is the gross monthly (nominal) wage (in CZK).

3 Results and Discussion

Figure 1 allows us to compare the average gross monthly wage in the industrial
and construction sectors with that in the agricultural sector. Similarly, Figure 2 enables
a comparison of middle gross monthly wages in the above sectors.
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Fig. 1. Average gross monthly wage (in CZK) according to the sectors (in CZK)
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Fig. 2. Middle gross monthly wage (in CZK) according to the sectors (in CZK)
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It is clear from these figures that the wage levels in the industrial and construction sectors are
close to each other, while the level of wages in the agricultural sector is considerably lower
in comparison to the former sectors. It is also obvious that in the period of global economic
crisis, the growth of wage levels in all the three sectors virtually stopped, the earnings having
fallen sharply in 2011, particularly in the construction sector. An upward trend in the wage
development over the following years is much slower than before the recession, which
is shown in Table 2. It follows from this table that in the pre-crisis years the average gross
monthly wage in the agricultural, industrial and building sectors increased by averages of 7.36,
6.06 and 6.44 percent per annum, the middle gross monthly wage in the respective sectors
rising by 7.98, 5.76 and 6.98 percent on average. In the period 2011-2013, on the other hand,
the average gross monthly wage increased on average only by 2.10 and 1.42 percent a year
in the agricultural and industrial sectors, respectively, in the construction sector even
decreasing by average of 4.07 percent.

57
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Table 2. Annual increase (+) or decrease (-) in the level of gross monthly wage (in %)

Agriculture Industry Construction

Year Mean Median Mean Median Mean Median
2003 - - - - - -
2004 7.05 8.53 5.03 5.38 6.43 7.11
2005 3.92 431 4.65 4.30 -3.09 5.28
2006 9.06 8.05 6.08 5.25 14.39 6.14
2007 11.10 11.45 6.55 7.58 6.38 8.26
2008 5.82 7.66 8.02 6.35 8.87 8.16
2009 -2.00 -2.36 -0.69 -2.83 2.10 -3.49
2010 2.39 3.01 2.45 3.87 -0.66 2.19
2011 -3.86 -3.36 -1.05 -0.18 -12.87 -11.92
2012 7.26 7.11 3.33 3.10 1.43 1.99
2013 3.21 3.19 2.04 2.27 -0.10 2.04
@ 2003-08 7.36 7.98 6.06 5.76 6.44 6.98
@ 2008-11 0.52 1.14 2.12 1.74 -0.96 -1.55
@ 2011-13 2.10 2.22 1.42 1.72 -4.07 -2.86
@ 2005-13 4.30 4.66 3.60 3.46 2.04 2.40

Source: Own research

As already mentioned above, the wage level in the agricultural sector is significantly lower
than in the sectors of industry and construction. In Tables 3 and 4, pa, W and pc denote
the expected values in the respective sectors. The null hypothesis of an equality
of the expected values in the two corresponding sectors has been tested against an alternative
hypothesis that the expected value in one sector is below that in another sector. The average
gross monthly wage in the agricultural sector is lower than that in the industrial and
construction sectors (left-sided alternative figures in Table 3) and the average gross monthly
wage in the industrial sector is lower than that in the construction sector in 2003, 2004, 2006,
2007, 2008, 2009 and 2010 (left-sided alternative in Table 4), contrary to the years 2005, 2011,
2012 and 2013 (right-sided alternative in Table 4).

In Table 3, all alternative hypotheses are left-sided, thus the critical range at a 5% significance
level is Wo.0s = {u: u £ —-1.645} and at a 1% significance level Wo.01 = {u: u £ —2.326}. Critical
ranges for hypothesis tests are included in Table 4. There are always two independent
samples. Because of the large sample sizes, the test criterion

X1-%2 (1)
2 2

N N

1,72

ny n2

U=

has an asymptotically standardized normal distribution assuming the null hypothesis is true.
In this formula, x; and ¥, denote the averages and 512 and s;? the variances in the first

and second sample, respectively, n1 and n; indicating the sample sizes.
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Table 3. Hypothesis testing of the equality of expected values pa = i and pa = Hc

Agriculture — Industry Agriculture - Construction

Year Alternative  Test criterion Year Alternative Test
hypothesis hypothesis criterion
2003 Ha < W -93.694 2003 Ma < HUc -58,878
2004 Ha < W -96.308 2004 Ma < HUc -60.559
2005 Ha < W -105.493 2005 Ma < HUc -47.422
2006 Ha < W -83.180 2006 Ma < HUc -51.851
2007 Ha < W -64.951 2007 Ma < HUc -50.856
2008 Ha < W -66.671 2008 Ma < HUc -52.955
2009 Ha < W -69.214 2009 Ma < HUc -44.361
2010 Ha < W -67.926 2010 Ma < HUc -45.876
2011 Ha < W -75.214 2011 Ha < Hc -32.923
2012 Ha < W -134.962 2012 Ma < HUc -48.509
2013 Ha < W -136.676 2013 Ua < Hc -41.616
Source: Own research
Table 4. Hypothesis testing of the equality of expected values pi = pc
Industry — Construction
Year Alternative Test Critical range at 5% Critical range at 1%
hypothesis  criterion significance level significance level
2003 Wi < Hc -9.054 Wo.os = {u: u < -1.645} Wo.01 = {u: u<-2.326}
2004 Wi < Hc -12.555 Wo.os = {u: u < -1.645} Wo.01 = {u: u<-2.326}
2005 Wi > e 6.702 Wo.os = {u: u > 1.645} Wo.01 = {u: u>2.326}
2006 Wi < Hc -11.147 Wo.os = {u: u < -1.645} Wo.01 = {u: u<-2.326}
2007 Wi < Hc -13.083 Wo.os = {u: u <-1.645} Wo.01 = {u: u<-2.326}
2008 Wi < Hc -14.423 Wo.os = {u: u <-1.645} Wo.01 = {u: u<-2.326}
2009 Wi < Hc -14.413 Wo.os = {u: u <-1.645} Wo.01 = {u: u<-2.326}
2010 Wi < Hc -10.899 Wo.os = {u: u <-1.645} Wo.o1 = {u: u<-2.326}
2011 Wi > e 19.490 Wo.os = {u: u > 1.645} Wo.01 = {u: u>2.326}
2012 Wi > e 47.615 Wo.os = {u: u > 1.645} Wo.01 = {u: u>2.326}
2013 Wi > e 70.593 Wo.os = {u: u > 1.645} Wo.01 = {u: u>2.326}

Source: Own research

Table 5. Average gross monthly wage (in CZK) for the selected professions/jobs in agricultural sector in 2013

Tractor
Breeder, drlvgr, Agricultural
nurse of combine engineer
. driver .| Agricultural | Agricultural Zoo
animals agronomist technician | technologist | technician
Profession/job | Milkmaid &
Wage 15,997 14,766 21,839 25,320 20,864 28,833 22,575

Source: own research
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Fig. 3. Development of the probability density function in agricultural sector
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Fig. 4. Development of the probability density function in industrial sector
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Fig. 5. Development of the probability density function in construction sector
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With respect to the results shown in Table 3, it is clear that all the tests are significant, which
is mainly due to large sizes of both random samples. The test of such a high power almost
always leads to the rejection of the null hypothesis of equality of the expected values in both
the sectors, even at a 1% significance level. We can, therefore, conclude that the level
of wages in the agricultural sector is significantly lower than that in the industrial
and construction sectors in the period 2003—-2013. Likewise, all the tests in Table 4 came out
significant as well, even at a 1% significance level, although the differences between sample
wage averages in the industrial and construction sectors are not as striking as those of these
two sectors compared with sample average wages in the competing agricultural sector; see
Figure 1. Thus we can draw the conclusion that the level of wages in the industrial sector
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is significantly lower than that in the construction sector in the years 2003, 2004 and 2006—
2010. In 2005, 2011-2013, on the other hand, the level of wages in the industrial sector
is significantly higher than that in the construction sector.

Interestingly, Table 5 provides an overview of the average gross monthly wage in the selected
professions in the agricultural sector. As expected, agricultural technologists, engineers
and agronomists achieve the highest, while breeders, nurses of animals and milkmaids earn
the lowest average gross monthly wages.

Figures 3-5 indicate the development of a theoretical (model) wage distribution in time. There
are three-parameter lognormal curves with parameters estimated employing the method
of L-moments. The three-parameter lognormal distribution is the most common probabilistic
approach used in modeling wage and income distributions. The advantages of the method
of L-moments are known from the statistical literature; see, e.g. Hosking (1990). This method
provides point parameter estimations that are sometimes even more accurate than those
made by the maximum likelihood method. It is to be noted that there is the same scale
on the vertical axis for all the three Figures 3-5. A very similar development of wage
distribution in the industrial and construction sectors can be observed from Figures 4-5. If we,
however, compare the wage development in these two sectors with that in the agricultural
sector, we can report completely different findings in the latter. Since the wage distributions
in the agricultural sector are characterized by large skewness and kurtosis, more workers earn
much lower wages than in the industrial and construction sectors. Wage distributions
in the industrial and construction sectors, on the other hand, are much less skewed with very
small kurtosis.

4 Conclusion

Statistically, the level of gross monthly wage in the Czech agricultural sector is significantly
lower than in the other two sectors of economy. The differences in the level of gross monthly
wage between industrial and construction sectors are also statistically significant. However,
this is probably due to the large sample sizes, which result in a high power of the test, thus
leading to the rejection of the tested hypothesis. Furthermore, the relationship between
the above sectors in terms of the level of gross monthly wage is changeable over time, both
sectors reaching higher wage levels at certain times throughout the research period.

The global economic downturn brought about profound changes in the behavior of wage
distribution, the growth of earnings having virtually stopped — a decline in both average
and middle gross monthly wages in all three sectors analyzed having been reported even
in 2011. With the recession subsiding, wages began to grow again, but in a much slower pace
than in the before-crisis period. The economic downturn meant an increase
in the concentration and variability, particularly in the construction sector. It can be concluded
that the behavior of the wage distribution in the agricultural sector is noticeably different
from that in the other two sectors.

It follows from the above that there is a significant disproportion between the levels of wages
in the Czech agricultural sector on the one hand and the level of wages in the Czech industrial
and construction sectors on the other. The solution of this situation may be to increase
subsidies for the agricultural sector and the binding of these subsidies with labor power.
Another solution may lie in the forgiveness of employer payments for health insurance
and social security for farmers following the example of Poland.
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Annotation: The authors devote this contribution to selected questions of labour productivity
in agriculture. They result from the indisputable role of this economic indicator (and its monitoring) on
both the microeconomic and macroeconomic level, and also in relation to its impact on performance,
competitiveness, etc. Labour is defined in classical theory as one of the primary factors of production,
together with land and capital. The increasing importance of secondary factors has been highlighted by
some authors, including information, technology, and the results of science and research. However, it is
only labour which can be considered as the factor which connects all the other factors and exploits them
- it would not be functional without it. Labour productivity (LP) is indeed one of the partial indicators of
overall productivity, but it still stands at the forefront in both theory and practice. Regarding Czech
agriculture, from the analysis (using the current method of LP monitoring) it was clearly shown that
productivity of Czech agriculture has considerable reserves. It is alarming to see the low value of the Gross
Value Added (GVA), suggesting considerably higher cost inputs. Furthermore, according to Eurostat data,
over the period of nine years, GVA has increased in the prices of agricultural producers by only 5%
(2012/2004), and the GVA in current prices even decreased by 15% (2012/2004). The result is the low
level of labour productivity in comparison with economically developed EU countries (45.2% of labour
productivity achieved in Austria - 2012).

Key words: Labour productivity, indicators, labour costs, GVA, AWU.

JEL classification: Q12, J30

1 Introduction

Productivity is one of the decisive factors, which affects performance, efficiency
and competitiveness in a significant way, both at the microeconomic and macroeconomic
level. This role is not questioned in either theory or practice. Theoretical approaches
distinguish between several types of productivity, depending on what respect is accessed
to productivity. According to the degree of involvement of production factors there are,
essentially, two basic ways to monitor labour productivity: "total productivity" (factor
productivity), and "partial productivity" (productivity linked to just one factor of production).
Depending on the level at which productivity is monitored, we can define this
as "microeconomic" (productivity in some type of fabrication, in company unit or in company
as a whole) and "macroeconomic" (sector of the national economy, national economy as
a whole etc.). Additionally, some authors (Synek, 2002) recommend to watch it as "technical"
(measured in physical units) and "techno-economic" (measured in monetary units).

It is generally preferred in practice to express the productivity by participation of production
factors. Priority is given to monitoring of the partial productivity against total productivity; the
preferred type of partial productivity is labour productivity, i.e. productivity resulting from
labour. However, theoretical approaches in this area do not coincide completely. Some
authors question the uniqueness of labour productivity (Veber, 2000; Kislingerova, 2008;
Klecka, 2007), while pointing out that the partial productivity indicators may distort reality,
because the result is formed by the simultaneous action of all factors, not just one, and it is
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therefore necessary to prioritize the monitoring of total factor productivity before partial
productivity. Total output cannot be understood to be a consequence of the primary
performance of the labour factor alone, but it is also subject to technical advances
(technology), and other internal and external factors. Labour productivity (LP) therefore has
a secondary influence. This view appears both in older publications (Solow, 1957) and newer
(Van Praag and Versloot, 2008), where the fundamental factor behind the growth of
performance is not considered as labour, but technological progress. Other approaches,
moreover, were not considered to be long-term primary factors of production (land, labour,
capital) as single basic economic resources, but warn of the irreplaceable role of knowledge
and information (Drucker, 1994). It is obvious that labour is not the only factor necessary to
achieve a certain result. However, without the involvement of the labour force, all other
factors of production would remain “dead”. Labour force (i.e. human labour) is the only factor
able to combine and use all these other factors of production, and we can even say “gain”
from them. The authors of this paper are therefore primarily engaged in the productivity
of human labour, in order to determine whether the method of its monitoring is relevant,
transparent and meaningful.

One of the main issues that are associated with labour productivity is the way in which it can,
and should be measured. Generally, productivity can be understood as the relative
relationship between the size of the benefit (output) and the resources employed to achieve
it (inputs). This was simplified by Coelli (2005) as the ratio of outputs and inputs. It then
depends on which category is used as the numerator and which is the denominator of this
mutual relationship. Variability in labour productivity indicators exists depending on which
category is selected in the calculation of productivity. The measurement of labour productivity
was originally applied to manual labour. In that case it was a simple procedure, where
in the numerator of the relationship was production (usually in terms of volume),
and in the denominator was the number of the labour force, or the number of hours worked.
Labour productivity then expressed how much of production was made by one person or per
time unit. The indicator was clear and transparent. As the labour productivity started to be
monitored at higher levels (company unit, enterprise, sector, national economy), it was clear
that they must seek other inputs and outputs to reflect the involvement of all workers (labour
forces), not only the manual workers. Additionally, in the numerator, the result expressed
in terms of volume could not be used, but rather, its’ value!2. It is obvious that to determine
the actual productivity on the sectorial level or in the national economy is not realistically
possible. If we consider as the labour input the number of the labour force, there arises the
problem of differences in its professions, its quality, skills, status participation in the formation
of value, and its influence on it. When using the time, it is not entirely conclusive that recorded
work time is the actual time of work. If we wanted pure "yield" of human labour, there should

12 Note: In this context it may be noted that in the former centrally planned economies after their transition
to market relations, the amount of production in monetary terms has long been used (in determining
the productivity), rather than created or added value. A typical example was, e.g. monitoring of labour
productivity just in agriculture in the Czech Republic.'®> Components explained 45.89%, 10.75% and 9.62% of the
variance respectively of the total variance (66.26%). In addition, by using a Barlett’s test of sphericity (Chi-square:
179 032, df: 66; p<0.01), an overall measure of intercorrelations among variables in the analysis was obtained.
The degrees of correlation among variables and the suitability of factor analysis also were calculated using a
Kaiser-Meyer-Olkin (KMO) test (0.771), which measures the sampling adequacy for both the overall test and each
individual variable (Field, 2012).
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be the worth of work, which was only the result of the labour force. However, as stated above,
it is not possible to completely separate factors in the process of “value creation” to assess
their own contribution to this process.

Labour productivity has an important role in agriculture, especially in connection with
the requirement to increase its competitiveness. If the productivity of agriculture is increasing,
its’ competitiveness is also increasing (BaSek and Kraus, 2011). This does not mean that
productivity is the only factor that affects competitiveness. An important factor is the price
development, the cost development, science, research, engineering and technology
and others. Some authors suggest that labour productivity in agriculture is largely in line with
labour productivity in non-agricultural sectors, and with the level of the overall economic
development of the country (Schmitt, 1988). They recommend to monitor the share (in %)
of added value generated by one farmer, to the added value created by one labour force
in the national economy.

2 Objectives and methods

The authors of this paper, in view of the above problem with the productivity measurement,
pose the following two research questions, which are also the objectives of the contribution:

e Whether the current methods of quantification of labour productivity in agriculture
are appropriate, or whether it is possible to monitor LP in other ways than by the usual
indicators.

e Whether, after 11 years of using the CAP, Czech agriculture shows similar labour
productivity as in the more economically-developed countries of the EU.

These objectives correspond to the chosen methodology. The following indicators were
selected to monitor and analyse labour  productivity in  agriculture:
- Traditional indicator (1), used for the measurement of labour productivity in agriculture, uses
the contribution of this sector to the gross domestic product on the output side, expressed as
“gross value added” (GVA), and on the input side “annual work unit” (AWU). The AWU
corresponds to the work performed by one person who is occupied on an agricultural holding
on a full-time basis. Full-time means the minimum hours required by the relevant national
provisions governing contracts of employment. If the national provisions do not indicate
the number of hours, then 1,800 hours are taken to be the minimum annual working hours:
equivalent to 225 working days of eight hours each.

Gross value added is considered to be the output of labour force activities, defined
as the difference between total agricultural production, including the balance of operating
taxes and subsidies, and production consumption (Farm Accountancy Data Network - FADN),
or as the value of all newly generated goods and services, less the value of all goods and
services consumed as intermediate consumption of the agricultural industry (Economic
Accounts for Agriculture - EAA). Certain shortcomings of this option are that the GVA
is affected by all factors of production, not only by labour force. The indicator can be used
for comparison, but it does not reflect the actual efficiency of the separate production factor
“labour”.
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Labour productivity = GVA/AWU (1)

One option that would eliminate the above mentioned lack is to express output as “net value
added” (NVA), i.e. the GVA, less any fixed capital costs, which are expressed through
depreciations. The influence of other production factors is not, however, eliminated by this
indicator.

Labour productivity = NVA/AWU (2)

Relationship (2) has eliminated the fixed capital costs. Other production factor costs avoidance
is possible by eliminating the costs of wages paid, costs of rent and costs of financial capital
(interests paid). The final category is that of entrepreneurial income (EAA), or income
from agricultural activities (FADN), but items such as received rent and interest income must
be excluded as the income from these are unrelated to the production factors used.

Labour productivity = entrepreneurial income (income from agricultural activities (3)
)/ AWU

Another way to monitor LP is to track the relationship between GVA and labour costs.
The advantage of this approach is that it takes into account the cost, i.e. the economic side
of output creation. All other indicators of labour productivity use more or less physical inputs
(time, people). On the other hand, it can be considered as a shortcoming that the current
database only provides data on staff costs; the costs of the entrepreneur (entrepreneur’s
reward) are not given in the databases currently available.

Labour productivity = GVA / labour costs (4)

The indicator of labour productivity is a significant indicator itself, however, it is necessary
to compare it with other indicators. This comparison makes it possible to assess
the productivity in a complex way, interrelated. The authors of this paper used the following
indicators in the context of comparison:

Average labour productivity in agriculture / average wage in agriculture (5)

Generally, it is on behalf of prospective economic growth that labour productivity would grow
faster than average wages. This rule can be also apply to agriculture.

Average labour productivity in agriculture / average wage in national economy (6)

The authors, when choosing this indicator, reflect some creative approaches emphasizing
the relevance of the position of sectors in the national economy.To quantify the time series
of indicators, data provided by Eurostat, the Czech Statistical Office, Ministry of Agriculture
and the Austrian “Ministerium fiir ein Lebenswertes Osterreich” were used.
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3 Results and Discussion

If we follow the development of labour productivity using index analysis in agriculture
of the CR (figure 1), we can conclude that it shows a significant positive trend. The periods
of moderate growth alternate with declines (2009/2008 - impact of the crisis; 2012/2011),
followed by a significant rise. These "jumps" were not caused by actual labour productivity
growth, but by the choice of methods for setting the trend (index analysis), because the level
of the indicator of labour productivity would, after falling, go back to its original level.
The growth of this indicator is also affected by the development of GVA and AWU, when
the AWU decreased faster than increased gross value added. In contrast, labour productivity
in Austrian agriculture, for example, is stable, and has similar annual increases, as does
the average for the EU-27. Even if the more stable and balanced growth would be eligible
for the Czech agriculture productivity, the current situation is not quite a negative
development at all.

Fig. 1. Growth of labour productivity in agriculture - comparison the CR, Austria, the EU-27 (index)

LE | GWASAWU
16
ook
14 A .
12 - e sesesd i
1 o 2
i &
0.8 A
0.6
032
05/04 0G/05 0706 08/07 09/08 10/09 11710 12411
s+ + CR Austriz = EU-27
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If we evaluate the absolute level of labour productivity measured by GVA/AWU, however,
the situation is different. Labour productivity showed no significant increases in the monitored
nine years (2004-2012) following the Czech accession into the EU, the annual values are
on average around €9.35 million, while for example, in Austria, it is €21.45 million for the same
period. The comparison of the annual value of labour productivity in Austrian and in Czech
agriculture is shown in figure 2. It clearly shows that LP in Czech agriculture is on average
of 44% of the labour productivity of Austrian agriculture. It correspond also with findings
of Rungsuriyawiboon and Hockmann (2012), who analysed Polish farms and stated that it may
take capital and labour approximately 27 and 30 years resp., to adjust fully to their optimal
level. Their findings imply, that the Polish farms in that study, on average, could have been
reduced the dynamic and variable factors by 46% and 42%, resp., and still produce the same
level of output. An approximate vertical analysis shows that in case of Czech agriculture
the cause of this is high cost input (intermediate consumption). Why this is so, it is a subject
for further research.
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Fig. 2. Comparison of levels of labour productivity in agriculture of the CR and Austria (%)

100

%

51.7
o 47.9
=0 421
30
20
10

2004 2005 2006

Source: authors, using Eurostat data

Austria=100%

435 447 475 452
377
I I 32.3 I
2008 2011 2012

2007 2009 2010

Using the above methodology, the traditional indicator of labour productivity of Czech
agriculture (GVA / AWU) was compared with other possible indicators of labour productivity
-NVA / AWU - and with the income from agricultural activity per AWU (figure 3). The net value
added created by one AWU has substantially the same tendency with the development of GVA
/ AWU, albeit with significant inter-annual differences. In contrast, the income generated by
one work unit is basically still the same. The fact that the entrepreneurial income/AWU did
not fall as significantly as in the case of GVA/AWU and NVA/AWU in 2008/2007 and 2009/2008
was a consequence of endowment policy, an aim of which is always to keep incomes
of agricultural producers (for social and political reason) at an appropriate level. The data
in graph 3 are introduced in the form of indices, meaning that they illustrate a trend, rather
than a level, of the given indicator. Therefore NVA/AWU is above the value of the index
GVA/AWU in 2007/2006.

Fig. 3. Comparison of labour productivity development in agriculture of the CR (comparison of indicators,
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The comparison of the development of LP with wage developments (or with labour costs)
is significant. The data in table 1 indicate that labour productivity development in agriculture
in the reporting period did not always fulfil the basic principle of faster productivity growth
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before wages or labour costs. It is obvious that in conditions where the decisive majority of the
labour force in agriculture is hired (71.5% in 2012), wages cannot be changed every year
depending on the results of agricultural enterprises. In contrast, the situation of individual
farmers, whose incomes are directly dependent on what kind of results they will reach every
year, is quite different. Data given in that table relate only to workers, because there are
no records of business rewards of individual farms in the Czech Republic.

Table 1. Comparison of labour productivity development and labour costs

05/04  06/05 07/06  08/07 09/08 10/09  11/10 12/11

GVA/labour costs 1.05 1.04 1.06 1.07 0.95 0.97 0.99 1.00
GVA/AWU 0.81 1.05 1.16 1.17 0.62 141 1.53 0.94
Average wage 1.08 1.06 1.09 1.44 0.99 1.02 1.03 1.04

Source: Czech Statistical Office, Green Reports 2004-2013

As mentioned above, an additional characteristic, which is recommended by some authors
and can be used, is the relationship of labour productivity achieved in agriculture compared
to labour productivity in the national economy as a whole. This comparison is shown in figure
4. The comparison shows the disparity in trends. While in agriculture labour productivity is not
fully balanced, in the national economy growth in LP was not seen during the reporting period
(@ mean chain index was 1.00). We do not believe that this indicator is relevant
to the agricultural sector (Bohackova, 2013). This view stems from the fact that agriculture
has its own specifics, which significantly differ from other sectors of the national economy.
In making this statement we mean the specific conditions for business (natural conditions)
for the way of production (biological nature), as well as the very nature of the product, its
processing, and its’ specific market. Although macroeconomic conditions are substantially
identical for all sectors of the national economy (the same methodology is used for monitoring
and quantifying resulting indicators in the national accounts), it is not possible to ignore
the specifics of the agricultural sector. If it were not taken into account, the comparison would
not be transparent. Graph 4 gives only information; a deeper analysis (at the level of national
economy) would exceed the aims of the paper.

Fig. 4. Comparison of labour productivity development and wages development in agriculture (index)
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4 Conclusion

Within the article it is not possible to include all the substantive areas related to productivity
in detail. Yet, even with this analysis, it is possible to approximate the findings and deduce
certain conclusions. These conclusions may be given both in the general, theoretical context,
and also in the practical context of agriculture in the CR.

In general, it is particularly important to clarify whether it makes sense to monitor labour
productivity (i.e. a partial productivity) in the agricultural sector. Would it not be more useful
to monitor the overall productivity, i.e. the productivity of all factors of production as a whole?
Arguments can be “for” or “against”. To monitor the productivity of the labour factor, it can
be argued that human labour connects all the other factors of production. Without this factor
the others would basically not be used. So the output is basically the result of the labour factor.
On the other hand, it is very difficult, almost impossible, to determine how efficiently
the labour factor is used, since all categories characterizing outputs/results cannot accurately
be divided into those that are caused by only the capital, by just labour or land, or by
information etc.

If we accept the fact that the monitoring of labour productivity makes sense, then we must
decide how we are going to express it. It is easier for manual labour, where we can usually
find a relationship between labour and result. It is more difficult both at the corporate level
and sectorial level. The nature (essence) of “work” in agriculture has changed substantially,
to watch outputs in kind (natural output; output at fixed prices) misses the point. Logically,
natural outputs in a market economy are replaced by output value (revenues).

Since it is impossible to determine the direct output bound only with the production factor
of labour, the authors recommend to monitor overall productivity (i.e. the productivity of all
factors of production). An indicator of overall agricultural productivity could then have
the form of a ratio indicator, where the numerator could be GVA (it represents a value that
exceeds the input), the denominator should then be the value of all contributing factors
of production (e.g. their costs).

Regarding Czech agriculture, from the analysis (using the current method of LP monitoring)
it was clearly shown that productivity of Czech agriculture has considerable reserves. It is
alarming to see the low value of the Gross value added, suggesting considerably higher cost
inputs. Furthermore, according to Eurostat data, over the period of nine years following Czech
accession to the EU, GVA has increased in the prices of agricultural producers by only 5%
(2012/2004), and the GVA in current prices even decreased by 15% (2012/2004). The result is
the low level of labour productivity in comparison to economically developed EU countries
(such as 45.2% of labour productivity achieved in Austria - 2012).
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Annotation: The protection of land is an essential part of EU agricultural policy. Currently is underway in
the most EU Member States the soil degradation that threatens their sustainable use. The General
Assembly of the United Nations declared the year 2015 the International Year of soil and the December
5, 2015 the International Day of the soil. The aim of this event is to increase public awareness and the
responsible national authorities about the importance of soil conservation, its sustainable management
as the basis of the food system, its importance for the production of fuels and protect of essential
ecosystem services upon which the biodiversity depends. The aim of this article, based on an analysis
of the loss of agricultural land during the reporting period, is to determine the causes of the reduction
of agricultural land and to determine whether the main cause of the seizure of agriculture is insufficient
legal regulation. A partial objective will be to seek a balance between social interests of municipalities and
regions in order to ensure the development of entrepreneurial activities and the ever increasing use
of agricultural land for non-agriculturalpurposes. This issue will be investigated in relation
to the legislation in the Czech Republic and the Slovak Republic in terms of agricultural land protection
in these countries. International Year of the land gives space to think about how the state has continued
to pursue a policy of land protection in the Czech Republic and change long-term building of materialistic
relationship to the land, as a means to making a profit. Land is a final and non-renewable natural resource.
Its protection primarily is in the interests of each country and its citizens.

Key words: Agricultural land, soil, degradation, building, law

JEL classification: K11, Q18, Q24

1 Introduction

The UN General Assembly declared 2015 the Year of Soils 2015, and 05.12.2015 the World Soil
Day. The event aims to draw attention to the fact that in most EU countries, occupation and
degradation of land designated originally for agricultural production are currently underway
in a manner that borders on its sustainable use for its primary mission: the production of food
and feed sources. The aim of the paper is to raise awareness of the public and responsible
national authorities about the importance of agriculture, in particular of arable land, the
sustainability of its scale and farming skills as the basis of the food system. Land is also a base
for the production of biofuels and feed for farm animals. Finally, we also protect it as
a landscaping element and a base for a dependent biologically diverse ecosystem. (Prazan and
Dumbrovsky 2011) Land protection is a necessary part of the agricultural policy of the EU.
Interest in Agricultural Land Fund protection is a part of the environmental protection policy
within the EU. However, protection of land as such remains fully within the competence
of individual states.

Currently, the protection of the Agricultural Land Fund is resolved by Act No. 334/1992 Coll.,
on Agricultural Land Fund Protection, in amended wording, and it is implemented by two
decrees, i.e. Decree No. 13/1994 Coll.,, by which are regulated some of the details
of the protection of the Agricultural Land Fund, and Decree No. 48/2011 Coll., on Determining
Classes of Protection. The content of the Act is the definition of the Agricultural Land Fund, its
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gualitative and quantitative protection, the regime of the removal of agricultural land from
the Agricultural Land Fund, payments for removal of agricultural land, the powers of state
administration in the Agricultural Land Fund protection section and sanction provisions.
An analysis of the historical development of the legal regulations of the relevant issue
illustrates the political situation of the relevant period and reflects changes in society.
Outlining the loss of the Agricultural Land Fund for the monitored period in relation
to legislation only refers to the overall situation in society.

2 Materials and Methods

The aim of this paper is to analyse the legal regulation of the protection of ALR, and to find
out, through the evaluation of the current legal regulation, whether it is appropriately
efficient, or whether it should be changed, in particular, by making it stricter due to
the dramatic loss of agricultural land. Such loss is mainly caused by the acquisition of
agricultural land for the purposes of the construction of support areas for (large) cities,
the so-called business and industrial zones. The authors of this article are enquiring the
following hypothetical questions: is the present legal regulation of the protection of the ALR
sufficient, timely, and efficient, and whether it is desirable to make the protection of ALR
stricter (both qualitatively and regarding its size), whether it is desirable to make
the obligations of the proprietors and tenants stricter, and, in particular, to make the
acquisition of land by new tenants more difficult.

Methods: analysis of legal documents, descriptive and compilation synthesis, and a short
structured interview. The quantitative data are withdrawn from public sources, from the
sources of the Czech statistical office, and from the sources published on the internet pages
of the Ministry of Agriculture of the Czech Republic (for example, the Situation prospective
report on land...). The paper incorporates an interview with the chair of the Association
of private farmers and thus the inclusion of the viewpoint of a significant number
of agriculturally active persons on the endangerment of ALR by losses and on the nature
of the current legislation. The citations and references have been chosen mainly with the use
of the databases Scopus and Web of Science.

Object of inquiry: historical and current legislation regarding the protection of agricultural
lands and its functioning in the society.

3 Results and Discussion

3.1 Agricultural Land

Land is the greatest wealth of every country. “Soil is the uppermost part of the earth's crust
made up of a mixture of mineral components, dead organic matter and living organisms. It is
vertically structured, connected with its subsoil and is created from weathered matter
or unbound mineral and organic sediments.” (Hauptman et al., 2009, p. 9). Land is both
property and goods, and an archive of natural and civilizational development. According to Act
No. 17/1992 Coll., on the Environment (Section 2), land is specified as a component
of the environment that may not be damaged above the level set out by special regulations
(Section 8, Section 12).
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3.2 Agricultural Land Fund

The basic legal regulation that regulates requirements on the protection of agricultural land
is Decree No. 334/1992 Coll., on Agricultural Land Fund Protection, as amended, and its
implementing decree. These regulations regulate obligations during economic activities on the
Agricultural Land Fund (ALF), during spatial planning activities, during construction, mining
and industrial activities and geological and hydrogeological surveys. These are activities that
present, if operated improperly, a risk of long-term or permanent loss of important production
and ecological functions of land. The Act also regulates the process of decision making
on removal of land from ALF (decisions on changing the agricultural use of land for non-
agricultural use). Annexations are focused mainly on flat land plots with fertile soil, along roads
and in the suburbs of towns, although there are hundreds of hectares of premises that have
lost their mission (so-called brownfields) in each region. Construction would have been more
costly herein, but the problem of “what to do with them” would be resolved.

3.3 Reductions in arable land — current state

According to press reports and statements from the professional and political public, in recent
years there has been a dramatic decline in arable land (generally ALF), according to the
following statistical findings:

At present, along with erosion, soil sealing combined with uncontrolled expansion
of settlements is the biggest problem that agricultural land faces. According to a situational
outlook report from December 2012, from 2001 to 2006, 20 thousand hectares of agricultural
land were lost in the Czech Republic, i.e. 11.2 ha/day. In 2006, the loss of land for settlement
and transport infrastructure is estimated at 16 hectares/day. In 2007 it decreased by 5,226
hectares and in 2008 by 5,096 hectares, i.e. 14 ha/day. In the Czech Republic, the amount
of covered surface in 2006 was 243 m2/1 inhabitant, which is above the average of European
Union values. In recent years, reductions in agricultural land ranged from 12 to 15 ha per day.
From 2000 to 2013 in the Czech Republic, approximately 4,743 hectares from the ALF and 461
ha of forest land were seized for the construction of road infrastructure. The most significant
decline in the ALF occurred in the South and Central Bohemian Region in connection with
the construction of the Prague ring road and the D1 and D5 highways. This information may
sound alarming. However, in a historical context the greatest reduction in cultivable arable
land in our country occurred from 1966 to 1986. A transport infrastructure was being created
during this period, and in particular the construction of the D1 highway was begun, including
all the feeder roads from villages leading to it, and there was also massive construction
of prefabricated housing mostly at the edges of cities.

“With regard to Agricultural Land Fund (ALF) protection, we do not know whether it is once
again five minutes to midnight (... ). In terms of the ALF reduction development, all we have
available is summary data from the Real Estate Cadastre. All that we can ascertain from this
data are the year-on-year differences in the scope of registered types of land plots in regions
or throughout the Czech Republic, and from this data it is not possible to assess the real trends
in the ALF reduction. The year-on-year loss of registered agricultural land cannot be equated
only with its annexation. (...) The actual trends in the loss of agricultural land and the quality
structure of removed agricultural land are not currently available from public sources”.
(Mackovi¢ 2010). We can only identify with this opinion.In the article titled Nekoordinovany
novy vyvoj maloobchodni cinnosti a jeho vliv na vyuZiti Uzemi a pady (uncoordinated
development of new retail activity and its impact on use of territories and land)..., authors
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Spilkova and Sefr (2010) inform about the “conflicting use of land that manifests as an
annexation of agricultural land and quality land on the edges of cities due to shopping centres
and similar development in retail chains. (...) in outlying Prague districts, where for the past
10 years there has been a significant change in the use of land as a result of the commercial
increase in urbanization process (..); the text of the article discusses (..) some
of the problematic issues of this dynamic development, particularly its consequences for
the environment in relation to virtually non-existent planning and regulation of the vast
expansion of trade in all post-communist countries, especially in the Czech Republic.”
In the Czech Republic, all land is currently registered in a public list, i.e. the Real Estate
Cadastre, on the basis of Act No. 256/2013 Coll., on the Real Estate Cadastre. The basic
territorial unit of the list is a cadastral territory, wherein another unit is a land plot which is
then classified according to the type and method of use. In addition to the Real Estate
Cadastre, on the basis of Act No. 252/1997 Coll., on Agriculture, another public list, the Land
Parcel Identification System was established in 2004 for the purpose of registering land and
its use. The Land Parcel Identification System (LPIS) is a geographic system for registering use
of agricultural land according to user relationships serving for the administration of grants.
The LPIS is managed by the Ministry of Agriculture of the Czech Republic, and the basic unit
of the list is a land block with a minimum area of 0.1 ha. There is about a 15% difference
in the records of the agricultural land in the Real Estate Cadastre and LPIS, due to the fact that
all land is registered in the Real Estate Cadastre, and in the LPIS only the land that has been
registered by its users. Additionally, the LPIS usually does not capture agricultural land in built-
up areas, small crofts, gardens and abandoned land. For example, according to the Real Estate
Cadastre, at the end of 2002 agricultural land occupied an area of 4,272,801 hectares,
according to LPIS it was 3,709,427 hectares (Trojacek, 2004, p. 36).

If we look into the past even further, we will find that since 1936, when the area of agricultural
land was 5,137,279 ha, almost one fifth of this rare component of the environment has
disappeared. There were several reasons for this in the past: the expulsion of Germans and
subsequent lack of settlement in border regions after the Second World War, the installation
of the “Iron Curtain” and the socialization of agriculture after 1948, the actions of the troops
(among other things the creation of military districts), extensive industrialization,
development of urbanization. If we, for example look at the decline in the size of arable land
as set out by the Czech Environmental Information Agency, between 2000 and 2013 the size
of arable land decreased by 116,500 ha. In 2011, building used up approx. 2,700 ha of arable
land, which is about the size of the district of Prague 5. From 2005 to 2007, road infrastructure
used up approx. 800 ha annually.

Table 1. The management of agricultural land in international comparison

Land area in thousands of hectares The loss of land in %

2003 2008 2013 2003-2008 2008-2013
CR 3668 3572 3521 -2,63 -1,43
Germany 17008 16926 16700 -0,48 -1,34
Poland 16136 15608 14410 -3,28 -7,67
Austria 3375 3171 2862 -6,03 -9,73
Slovakia 2236 1936 1929 -13,42 -0,39

Source: CENIA
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The given table shows that the greatest loss of ALR happened in the period between 2003 and
2008 in Slovakia. The new legal arrangement is established by the Act No. 140/2014, Coll. (Act
on acquisition of property of agricultural lands and about the amendments of certain acts).
The Slovak legislators view this as a preventive tool of protection of agricultural lands, where
one of the greatest limits in the acquisition of land property is the fact that active farmers are
prioritized and the land will be protected already by its sole proper agro-technical and agro-
environmental management. At present, this provision is contested by a constitutional
complaint and is being dealt with by the Constitutional court of the Slovak Republic.

Primarily, the disposal of arable land is characteristic. These disposals essentially do not relate
to forest land plots, as to preferably remove arable land is also tempting because it is easier
and can be used for development without added costs. Forest land needs to be modified, and
this increases the initial costs by harvesting timber and removing roots. Likewise, land plots
with old disused buildings (in particular in the suburbs) are not attractive, as the cost
of removing unnecessary structures, liquidation or landfilling are also economic brakes.

3.4 Land protection legislation from a historical perspective

One of the first prerequisites of protection of the land fund — both quantitative and qualitative,
are mainly land use plans for the development of regions and legislation for protecting
the Agricultural Land Fund. From 1948 to the present, land protection legislation has
undergone extensive changes accenting the relationship to the land in terms of state
establishment. Decree No. 241/1948 Coll., on the First Five-year Plan was not focused
primarily on agricultural land in terms of its conservation and use. It only determined
the growth of agricultural production until 1953, but it did not include the surface use of land.
Construction —which necessarily relates to the seizure of land —should have increased by 21%
by 1953 compared to 1948 within the scope of investment projects. Nevertheless, in view
of government decrees, this Act can be considered as a forerunner of legislation on land
as the implementing regulation to Act No. 55/1951 Coll., on expansion of arable land and
securing of land for agricultural production; this Decree thus already “forbids” the conversion
of arable land to non-agricultural land. Agricultural land should be preserved for its purpose
and preferably be expanded. District national committees should have immediately taken
measures to ensure that uncultivated arable land was cultivated as arable. The authors of this
article are of the opinion that there had not yet been a dramatic annexation of agricultural
land at that time, as state power was focused primarily on the restoration of the post-war
economy and was renewing the war-battered industrial and general manufacturing
complexes; at that time construction was rather intensively-regenerative than expansive;
in addition, the well-known desire of state power for almost absolute food self-sufficiency
was, in its own way, a curious type of protection of arable land at that time.

This was followed by Decree No. 48/1959 Coll., on the Protection of the ALF, as well as
implementing Decree No. 7/1960 Coll., which already established the concept
of the agricultural land fund in the post-war period. The legislation is interesting in particular
due to its cogent provision, according to which national committees were obliged “within
unified land registration, to have an overview of the agricultural land fund in municipalities
according to individual sectors, owners (users), areas and cultivations, and to designate in it
all of the changes and maintain it in accordance with the actual state.” (Section 6, Act 48/1959
Coll.). This regulation is essentially a substitute of the Real Estate Cadastre, which did not exist
at that time. The legislation included protection of the ALF during its management and during
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activities other than those that were agricultural; in particular industrial, construction
and mining. Exclusion from ALF was possible (Section 12, Act. 48/1959 Coll.) and was fully
within the competence of the executive bodies of national committees (at that time the NV
Council); the exclusion had to be justified both economically and politically. Here it also
considered possible degradation of land by ash, smoke and other emissions from industrial
operations.

Decree 7/1960 Coll., came into effect on 25 January 1960 as an implementing decree
to the relevant Act, and it was a reaction to the massive, and in many ways unscrupulous
industry development and construction activities, including the building of large dams (at that
time, for example, the Orlik Dam), i.e. activities that necessarily and evidently led
to the annexation of the ALF. This was legislation that protected the ALF which included all
of the mechanisms of affecting in its functions (including protection from industrial air
pollution), taking into account in particular politically motivated development
of the centralized economy of that time. The authors of this article consider the regulation
as deliberate and modern for that period in time. Even then it included the regime
of irreversibly removed land from agricultural purposes (transportation routes, large bodies
of water) and required fertile topsoil stripping used for restoration of land that had been
agriculturally-unused up to that time, so it could be revalued. And other measures to mitigate
the effects of industrial development on farmland. On the other hand, it is necessary to state
that the regulation only corresponded to the possibilities and conditions of a centralized and
planned economy and the preferred “society-wide” ownership of land; despite its
sophistication, it cannot be used as a good example nowadays, as it ignores the mechanisms
of pluralistic ownership and market economy needs.

Both of the previous regulations were cancelled by Act No. 53/1966 Coll. This Act did not
require and implementing regulation and mechanisms of exclusion of land from the ALF;
it regulated protection, etc., as legal and not subordinate. This legislation apparently reacted
to the planned and already-initiated massive building activity, in particular in the vicinity of
large and medium-sized towns and cities. This consisted of dealing with the society-wide
interest in improving housing, especially for young people, thereby stressing the pro-family
policy and acquisition workforce to ever-strengthened industrial production, which was also
concentrated in cities. The growth of so-called “satellite” suburban housing estates (which
later became part of the towns or even created independent municipalities, i.e. the new City
of Most) necessarily occupied farmland, especially fertile and arable land, as even historically-
established towns were originally primarily agricultural - people settled where they could
enjoy quality primary agricultural production. The land around the historic centres was fertile,
and it was this land that was occupied in the turbulent urban development at the time of the
Industrial Revolution - and of course the expansion of socialist construction.

This Act replaced Act No. 53/1966 Coll. on the Protection of the ALF, which is analysed below,
and it was the first to implement payments for removal of agricultural land taken from
agricultural production (with exceptions) and introduced an institute of penalties for failure
to use the ALF. It was obvious that the development of residential areas in cities would result
in considerable land disposals, and it aims to prevent spontaneity and land waste whilst
adhering to societal demand for apartments, and in fact, for a different lifestyle (which was
in a sense imposed upon people). The Act was amended and thus “modernized” via
Amendment No. 75/1976 Coll. The Act was able to distinguish removal of land from
agricultural purposes as permanent or temporary. Contributions were paid in both cases and
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belonged to the State Fund for the Reclamation of Land. They were recoverable in cases
wherein the user later returned the land to its original agricultural purpose and re-cultivated
it for just such a purpose (Section 21, Act 75/1976 Coll.); contributions did not have to be paid
in the event of removal that did not disrupt the integrity and quality of the ALF (Section 22,
Act No. 75/1976 Coll.,), e.g. during the removal of land in an urban municipality, during
the removal of land for the construction of transport structures (!) and airports,
e.g. for the establishment of first degree protection zones for drinking water sources ... etc.,
mainly for the purposes that were a necessity for the whole of society. There was also no
precedence given to expanding the area of arable agricultural land. This is the first time we
see the appearance of the term economic damage, such as damage to a socialist agricultural
organization that arose from the annexation of agricultural land; the damage could be
eliminated via measure serving to intensify agricultural production: this measure was carried
out either by the perpetrator of the damage, or the perpetrator provided funds for it.

The originator was the person in whose interest the land was taken away (examples include
the building investor). The Act reflected the turbulent construction of the sixties and quite
responsibly prevented the chaos and certain unscrupulousness which such a mass “event”
usually entails. But the realization that losses of often good agricultural land must necessarily
occur is apparent. In its time this legislation was the maximum possible that could be done in
order to protect the size of agricultural land at the time.

Decree No. 334/1992 Coll. on the Protection of the ALF, uses some similar principles
and starting points such as previous legislation, but the change to the political-economic
conditions after 1989 necessitated changes. However, the principles of protecting the ALF
changed, such as banning land pollution via hazardous substances and hazardous elements,
including registration of such pollution and remedial measures, and the possibility to penalize
breaches of this legislation, which can be perceived as a response to a wild landfills and nearly
contemptuous attitudes toward the land and environment by today’s land owners. However,
land protection is particularly is aimed at development, and hence the increasing use
of agricultural land for non-agricultural purposes, i.e. how to prevent speculative land
management by its owners, to whom the land was returned in restitutions. The new legislation
increased the responsibility of owners and tenants of land regarding its management. They do
not work with it as the source of their livelihood and blithely get rid of it without examining
its subsequent fate. Land is thus often falls victim to developer plans (Sefr, Spilkova 2010).
Even the amendment effective from 2015, which releases land for low payments only for use,
which, despite being non-agricultural, still serves societal interests (construction of line
structures) primarily of the state, will evidently not prevent spontaneous disposals by non-
state (private) activities, although it does create stricter obligations for owners or tenants
of agricultural land in withdrawing land from the ALF (Section 9, Act No. 334/1992 Coll.).

The interview with Jan Stehlik, the chair of the Association of private farmers has revealed
that he perceives the present trend of the loss of land after 1990 as caused by
the industrialization of the society and the main ratio of acquisition is composed by logistic
centres. The present legal arrangement of the Act on Land aims at softening the conditions
of removal of land from ALR, but he views the legal arrangements as sufficient. From the
viewpoint of state influence in this field, he is worried about possible misuse of removal from
the ALR in public interest, in order for the private influences not to override the real interests
of the state. The example of Slovakia, and the limitation of the sales of agricultural lands to the
cultivating persons only, is seen by Mr. Stehlik as inappropriate, and he is in particular worried
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about the risks caused by the possible lowering of the costs of agricultural lands. He views
such regulation as redundant. The preservation of ALR should by his opinion be balanced
and the emphasis should be put on the protection of land during cultivation, mainly in the area
of preventing erosion and drying of the land.

4 Conclusion

The authors are of the opinion that the current protection regulation is sufficient and modern.
The given table shows that the greatest loss of ALR happened in the period between 2003
and 2008 in Slovakia. The new legal arrangement is established by the Act No. 140/2014, Coll.
(Act on acquisition of property of agricultural lands and about the amendments of certain
acts). The Slovak legislators view this as a preventive tool of protection of agricultural lands,
where one of the greatest limits in the acquisition of land property is the fact that active
farmers are prioritized and the land will be protected already by its sole proper agro-technical
and agro-environmental management. At present, this provision is contested by
a constitutional complaint and is being dealt with by the Constitutional court of the Slovak
Republic.

The market itself is able to appreciate instant, not lasting values. Effective protection of land
can only be ensured by state regulation. Increasing payments for exclusion of land from
the Agricultural Land Fund, which has been approved, is a step in the right direction, but it is
insufficient. The value of removed and permanently-destroyed land should be comparable
to its yield over thousands of years, and its water management, climatic and aesthetic
functions must be taken into consideration. During the last decade, Europe is experiencing
intense land degradation that is caused or worsened by human activities. Enough fertile land
is a prerequisite for the survival of future generations. The point is for the losses to become
smaller, or even for there to be no losses at all. What this requires is quality and thoughtful
legislation. The current Act on the Protection of the ALF meets modern regulations typical for
at least present-day Europe.
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Annotation: European integration is inseparably linked to the Common Agricultural Policy (“CAP”)
and information technologies (“IS/IT”). The growth strategy Europe 2020 encourages the EU to become
a smart, sustainable and inclusive place where innovation supports inclusion, even within the sphere
of agriculture and CAP addresses, farmers. Czech organic farmers and their Websites were tested in 2014
and in 2015 to assess their commitment to the Agricultural policy and law in the light of the recent
scientific literature. The assessment of data was done while focusing on the attitude of Czech organic
farmers and their Websites and how they reflect the agricultural policy and law. A battery of qualitative
as well quantitative strategies was employed, along with Meta-Analysis processing. The evaluation was
performed from various angles, relying on quantitative, rather than qualitative, methods, more on
induction than deduction attempting to move to scientific objectification. The selected criteria targeted
the domain names and Websites” content and interconnectivity, friendliness and the capacity to carry out
various policies and tasks. Hypotheses were tested and casuistic observations were added. The result
offers new insights in the unjustly underplayed arena, with a strong potential to contribute to a flourishing
agribusiness. Although the semi-conclusions are yielded from a micro-sample, their homogeneity, direct
feedback and back-up by published data suggest that Czech organic farmers understand the CAP and IS/IT,
but they remain non-committal. Their Websites suggest their awareness about Agricultural policy and law
and IS/IT and their low interest to get actively engaged. Due to the restricted sample, a further search
and studies need to be done to analyze this asymmetry and to correct it to enhance the efficiency
of the partnership between the EU and its farmers.

Key words: Common Agricultural Policy (“CAP”), Organic farmers, Websites.

JEL classification: M15, Q13, Q16, R11

1 Introduction

Post-Lisbon Europe has despite, or maybe even because of, the ‘overcome’ crises, many
strong-points which need to be further effectively and efficiently developed. According
to the new strategy launched in the EU in 2010 for the new decade (“Europe 2020”), these
strengths include, among others, the talent and creativity of Europeans leading to innovations
and a high quality agricultural sector (EC, 2010). Indeed, the success of modern European
integration strongly depends upon the employment of innovations and an optimal
advancement of the agriculture sphere, while the simultaneous combination of both is highly
desirable. The hallmark of this trend is the Internet with its www composed by Websites,
which are sets of related and connected Webpages located and served by domains around
computers with an appropriate storage capacity, or similar Internet devices (Kéhler and Arntd,
2011). According to the EU policy and law, especially each business from the EU should have
or rent such a server, register a domain and attach Websites with Webpages carrying
information and so enhance it's competitiveness in the cyber-world (Cvik and MacGregor,
2014). Czech organic farmers have the choice to take full advantage of modern IS/IT,
especially Websites, to boost their activities and thus further advance the agricultural policy
of the EU, as set by EU law, or to pass on it. Since not each and every farmer is computer
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literate, they might not know that a host web server is a storage for a Website attached to
a domain, while a domain name is mainly a word indicator of an IP resource (MacGregor,
2012), that the server space can be rented and the domain name registered for a few EUR
annually, and that a Website can be created easily. There is a potential for an asymmetry
of expectation and information emerges (MacGregor, 2014). The EU underlines
the importance of IS/IT and of the sustainable development and pays attention to both pillars
of the famous Common Agricultural Policy (“CAP”), production support and rural
development, while farmers may be overwhelmed or at least reluctant (Cvik and MacGregor,
2014). Modern EU agricultural policies and law need the active engagement of all stakeholders
in a manner going even beyond the principle of shared management (Peters, 2014)
and the Internet is a great vehicle for it, especially if Websites are used (MacGregor, 2013).
Innovations significantly impact the professional, social and private life in the EU (MacGregor,
2012) and are important factors for regional economic development and growth, but they are
unequally distributed across different parts of the EU (Copus et al, 2008). The Council
Regulation (EC) No. 1698/2005 with its principles of assistance (Art.5) and partnership (Art.6)
is an example of the bottom-up approach in the context of CAP and IS/IT, namely motivating
all stakeholders to use appropriate Websites. In addition, Website presentations increase
the competitiveness of farms and farmers (Smejkalova, 2013). The static objective
of the paper is to test the knowledge of Czech organic farmers about IS/IT and EU policy
and law, and their interest in an active involvement in relation to domain names as titles
(Huber and Hitzelberg, 2010) and the content of their Websites. The dynamic objective is
to identify the evolution from 2014 to 2015 and possible new trends.

2 Materials and Methods

This paper represents a continuation of primary research, of which the first stage was
completed and published in 2014 (Cvik and MacGregor, 2014). This second stage pursues the
selection of material and methods for an investigation of Websites of a pre-selected
homogenous group of Czech organic farmers as a representative micro-sample. A triad
of sources, approaches and methods was selected of a primary as well as secondary nature —
research, identification and reviews of published data (i), retrieving and assessing selected
Websites (ii) and distributing, collecting and processing questionnaire replies (iii). Collected
data and information are evaluated, based on quantitative analysis with an ad hoc qualitative
complementing, and re-assessed in a comparative manner with respect to results
and conclusions earned in 2014. A complex set of data is re-addressed by Meta-Analysis
(Schmidt and Hunter, 2014). The 1%t hypothesis assumes that Websites of pre-selected Czech
organic farmers demonstrate their active endorsement of the CAP and its application (H1).
The 2" hypothesis assumes that deficiencies detected in 2014 were corrected in 2015 (H2).

3 Results and Discussion

EU agriculture needs to attain higher levels of production of safe, quality food, while
preserving natural resources. This can be done exclusively in a competitive and viable
agricultural sector operating within a properly functioning supply chain and which contributes
to a thriving rural economy (EC, 2013). Since 70% of EU farms are less than 5 hectares in size,
the cooperation (EC, 2014a) and use of IS/IT are vital. The famous pro-integration EU tandem,
shaping EU law and policies, the Commission and the Court of Justice (Burley and Mattli, 1993)
as well as other stakeholders know that this can hardly be achieved without effective
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and efficient employment of IS/IT instruments by farmers in their business per se, as well
in their cooperation. This is previewed by CAP, but is it previewed and materialized by
farmers? The EU does not order Czech farmers to register domains under certain domain
names, and to attach Websites with a particular content to become eager warriors for modern
CAP and the post-Lisbon EU as such. Instead, the EU has spent a significant effort to prepare
and offer a battery of methods and soft-instruments suggesting that such Websites should be
win-win, i.e. beneficial for both the EU and Czech organic farmer. Is this true or a myth, is this
reality or just an exercise in rhetoric? Has the situation changed from 2014 to 2015?

In 2014, 80% of Czech SMEs had Websites, but only 60% of Czech agrarian SMEs (CSU, 2014),
while considering that 62% Czech agrarian enterprises are small, 31% medium sized and 7%
large, which generate 65-80 % of production (CSU, 2014). Ultimately, the Czech agrarian SMEs
must e-cooperate in order to growth in a smart and sustainable manner. A test of their
perception and readiness in this respect can be qualitatively done, based on a homogenous
sample. Thus, the same five Czech organic farmers as in 2014 were contacted with extended
guestionnaires and their replies, along with the current and past appearance of their
Websites, were assessed. The original quintet included Miroslav Horut with
www.biofarmaroznov.cz, Biofarm XXX, Biofarm Zeleny dvur with www.zelenydvur.cz , Yes
Fresh s.r.o. with www.freshbedynky.cz and Biofarm YYY. In 2015, the first 4 provided
feedback, i.e. the last Biofarm YYY failed to. Hence the data about a quartet of farms from
2014 and 2015 will be explored and projected to H1 and H2. The organic farm, KfiZové pole —
Dolezalovi with http://www.farmadolezal.cz/ is added. Due to inherent similarities in the size,
operation and strategies of these five subjects, their Websites can constitute a micro-sample
for an introductory case study. These five Websites are platforms oriented towards self-
presentation and e-business, but not community and rural development. The first three
Websites have not been changed at all while the fourth and fifth Websites have been
sophisticatedly updated. This suggests that only Yes Fresh s.r.o. and DolezZalovi are proactively
employing IS/IT and it needs to be assessed based on data provided by the subjects via
guestionnaires in the light of the published literature.

The 1%t examined farmer, Miroslav Horut, has one full time employee, focuses on quality dairy
products and the dignity of their animal life. The 2" examined farmer completed
the questionnaires in 2014 and 2015 with a desire to stay anonymous. His family farm
functions since 2011, does not have any employees and focuses on pork and beef breeding
and honey production. Their Website is rather simple and provides merely basic data (Cvik
and MacGregor, 2014). The questionnaire search about the 1%t examined farm of M.Horut and
the 2" examined subject, XXX, generated the data indicated in Table 1.

Mr. Horout demonstrates an above average awareness about CAP and IS/IT as well as
a readiness to work on his Website to help his agribusiness. He perceives CAP realistically
and has not made any dramatic changes in his attitude, business and Website in the last year,
with one important exception. He started to more intensively cooperate with other farmers.
His can-do-attitude, eagerness to cooperate and clarity of his propositions regarding CAP
make him an ideal candidate to be enrolled in pilot projects combining CAP and IS/IT.
The anonymous XXX demonstrates an average awareness about CAP and IS/IT and a readiness
to work hard on his Website to help his agribusiness. He perceives CAP realistically and has
not made any dramatic changes in his attitude, business and Website in the last year with one
important exception. He started to manage his Website by himself, but he reduced his
cooperation with other farmers. He aims for diversification and appears to be inclined to give
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up on common actions and rather wants to be completely independent and on his own. He has
been losing faith in agricultural policy and its connection with IS/IT. This individualistic trend
is pretty common for the Czech Republic where the traditional setting was discontinued due
to the communistic regime and many Czech farmers struggle with the idea of a community
led-rural development. This is a contribution to the myriad of “policy tails and analytical dogs”
issues regarding rural development (Copus, 2014) and CAP in general.

Table 1. Questionnaire (combined 2014, 2015) —Biofarm Miroslav Horut and XXX

Question Answer Horut Answer XXX
Website since 2011 2014
(Biofarm since 2001)
Who selected the domain Website designer Biofarmer
name
Who manages the Website 3™ party 3" party in 2014, Biofarmer in 2015
Did you receive any public help No (disappointment No (disappointment re CAP
with your www re CAP application) application)
Would you like to receive it Yes Yes
Cooperation with other farms No in 2014, Yes in Yesin 2014, Noin 2015
2015
Links to other farms Websites No No
How do you perceive CAP and Positive and negative, More positives than negatives (still
its importance advantages for big (!!) critical re CAP application)

What would you like to change 100 ha limit, amount Certain rules
of bureaucracy
Receiving funding support EU and CZ support for Only from EU (reluctance re CAP

from the EU, reg. employment application)

Any strategic decision about No No

www in 2014-15

General plans for future More efficiency and More efficiency and diversity
speed for our work

Plans regarding www No changes expected  No changes expected

Source: Own processing

The 3™ examined is the organic farm Zeleny Dvir located in Prague, which functions since
2006 and focuses on bio vegetables and animal breeding. Interestingly, the Website includes
references to legislatively set bio certificates such as Bio Produkt ekologického zemédélstvi.
The 4th examined is YesFresh, s.r.o. which sells boxes with Bioproducts named Fresh bedynky.
(Cvik and MacGregor, 2014). The questionnaire search about the 3™ examined and the 4t
examined subjects generated the data indicated in Table 2.

The organic farmer from Zeleny Dvir demonstrates an awareness about IP law, CAP and IS/IT,
and will to work hard on his Website to help his agribusiness. He perceives CAP positively and
hasn’t made any big changes in his attitude, business and Website. He gladly cooperates with
other farmers and wants to deepen his specialization and to improve quality. He is grateful
for CAP support and his can-do-attitude, eagerness to cooperate and the clarity of his
propositions regarding CAP make him an ideal candidate for pilot projects combining CAP
and IS/IT. No dramatic changes happened for the subject with the most developed Website,
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Yes Fresh. Although e-presentation suggests professionalism, the champions - Yes Fresh
and Biofarm Zeleny dvir do not use e-platforms for communication with the public
administration and thus decline to use IS/IT to support public law goals. The added new
subject, Dolezalovi - beneficiary of the post-communistic land restitution and “emerging
Davids” (Hockerts and Wiistenhagen, 2010) - manages to receive EU as well as state/region
funding support, stated that their “Website is indispensable” for their Agribusiness and that
e. g. they rely on Agri-tourism for which they get almost all clients via Website. This insight
matches with published data about the importance of IS/IT (Di Domenico and Miller, 2012)
for sustainable transformation (Hockerts and Wiistenhagen, 2010), and sustainable growth.

Table 2. Questionnaire (combined 2014, 2015) — Biofarm Zeleny DvUr and Fr. Bed.

Question

Answer Zeleny Dvlr

Answer Fresh bedynky

Website since

2008

2009

Who selected the domain name

Biofarmer

Biofarmer

Who manages the Website

Biofarmer

Biofarmer

Did you receive any public help
with your www

No (disappointment re
CAP application)

No (disappointment re CAP
application)

Would you like to receive it Yes Yes
Cooperation with other farms Yes Yes
Links to other farms Websites Noin 2014, Yes in 2015  Yes

How do you perceive CAP
and its importance

Positive, especially
because of dotation

Not key, we are no primary
producers

What would you like to change...

Clearer and more just
rules

No comments

Receiving funding support Only from EU No public support!!!
from the EU, reg. (disappointment re CAP)
Any strategic decision about No Yes, we completely changed

www in 2014-15

www design

General plans for future

Focusing only on one
animal type

No dramatic changes, keep
working

Plans regarding www

Quality improvement,
More detailed data

Keep working, our www is
for us critical

Source: Own processing

All the answering farmers admit the semi-professional nature of their Websites and occasional
improvisations as well as their wish to improve their employment of IS/IT in order to boost
their agribusiness, and they vainly wait for more guidance and assistance within the
appropriate policy and legal framework. They all basically agree upon CAP, but they are
disappointed regarding its application and informally glossed their reluctance (see comments
in parentheses). They want a simplification of CAP rules and more attractive and interactive
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Website to get more clients and to learn more about them. These conclusions match with
the Overview of CAP Reform 2014-2020 presented by the European Commission in 2013 (EC,
2013) and points already published regarding EU agrarian case studies, such as Spanish virgin
oil http://www.orolivesur.com/ (Carmona et al, 2012). The challenge to strike the right
balance between effectiveness and efficiency is recognized by all stakeholders.

4 Conclusion

The agriculture sector has been at the center of modern European integration, and the desired
growth strategy of the post-Lisbon EU relies on smart, sustainable and inclusive agribusiness
supported by innovations in tangible and intangible forms. According to the perspective from
above, natural synergy between the agribusiness and IS/IT should contribute towards the
competitiveness and stability of the EU. These expectations can be successfully implemented
and materialized only if an educated and active support of all stakeholders is obtained. Since
an average European farmer has only 12 hectares of land (EC, 2014a) and an organic farmer
even less, their e-cooperation is critical. The tested micro-sample of Websites and answers of
Czech organic farmers suggests that there is a conceptual agreement and materialization
discrepancy, i.e. farmers agree with goals but keep feeling not publicly supported. Both H1
and H2, i.e. the 1%t hypothesis that Websites of pre-selected Czech organic farmers
demonstrate their active support of the CAP and its application and the 2" hypothesis that
deficiencies diagnosed in 2014 were corrected in 2015, were based on the homogenous tested
micro-sample rejected. There seems to be aborted opportunities in the setting of high as well
low economic disparity (Rysovd, 2009), which are not in compliance with CAP and Europe 2020
objectives. Czech farmers agree upon both pillars of CAP and the EU focus on IS/IT,
and understand them, but they are disappointed about how this is materialized. They want
more transparency and simplification regarding CAP and IS/IT and a true partnership between
EU and its farmers, not mere proclamations (EC, 2014b) and empty “fair deals” (EC, 2014a).

The detected semi-professionals and improvisations of Websites and complaints of farmers
show that there is not such a bottom-up support of the EU agricultural policy and law
as expected by the new EU programes, in individual as well as EU rural networking contexts
(Peters and Gregory, 2014). Although testing 5 subjects is not conventionally accepted for
statistical purposes, these Websites and comments match similar published data and show
the level of disparity and the innovative engagement gap, which are definitely less significant
than in other studies (Copus, 2008). Czech farmers belong to the large majority of the Czech
SMEs having Websites (Asociace, 2013), but in a less intense manner (CSU, 2014). Their good
understanding of IS/IT, their endorsement of EU policy and law goals, their readiness to work
on their Websites, their community reluctance and their calling for public assistance deserve
to be further researched and studied. Future studies should analyze why, then, and how their
endorsement and support of EU agricultural policy can be boosted by transparency steps
and public support projects, e.g. Website coaching. If this is proven, then this constitutes a call
to be answered for the sake of the mentioned partnership and the CAP in general.
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Annotation: The paper deals with the analysis of technological progress in European pork production.
The analysis is based on the estimation of multiple output distance function for 24 EU countries using
the FADN date covering the period 2004 —2011. The results show that technological change had a positive
contribution to the production possibilities in almost all countries. Moreover, the biased rather than Hicks
neutral technological change was estimated. The direction of biased technological change is country
specific. Efficiency differences were found to be important reasons for variation in the production in 12
countries. The top 10 % farmers highly exploit their production possibilities. This also holds for average
farm. On the other hand, 10 % of the worst farmers waste their resources and may have problems
to compete on the market. Moreover, we can observe significant differences in TFP levels among EU
member countries. In particular, the old member states have on average higher TFP level as compared
to new member states. Technical change was identified as the important factor of TFP development.

Key words: Pork production, SFA, multiple output distance function, technological change, TFP.

JEL classification: D 24, 0 12, P 27

1 Introduction

Pork production is an important agricultural sector for many EU countries. As compared
to other agricultural sectors the pork production has very industrial character. That is,
the efficiency and productivity levels are very important factors determining the overall
competitiveness of pork producers. The aim of this paper is to provide a coherent comparison
of technical efficiency and total factor productivity levels among the EU member states
and to assess the role of technological change in efficiency and productivity development.
In particularly, the paper addresses the following research questions. The first relates
to the impacts of technological change and technical efficiency. The aim is to assess whether
there is indication that the countries follow a sustainable development path characterized by
the development and adoption of innovation and reduced waste of resources due to
inefficient input use. The second question concerns total factor productivity, especially we will
assess the impact of technological change on TFP.

Productivity and efficiency as important factors determining the overall competitiveness
of agricultural producers have received special attention in the European agricultural research
in the last two decades (e.g. Bureau and Butault (1992), Ball et al. (2001), Brimmer et al.
(2002), Davidova et al. (2003), Mulder et al. (2004), Thorne (2005), Kleinhans et al. (2007),
Wijnands et al. (2008), Fogarasi and Latruffe (2009), Latruffe et al. (2012), Spi¢ka (2013)).
The authors addressed research questions on adjustment processes connected with
competitiveness, CAP changes and EU enlargement in old as well as new member countries.
However, the majority of this studies are country specific. The comparison among the EU
member countries can be found only in few studies (Cechura et al. (2014b), 2015)). In this
paper, we try to fill the gap in the research by conducting a metafrontier analysis
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of the comparative assessment of technical efficiency and productivity differences among EU
member countries and of the role of technological change.

2 Materials and Methods

2.1 Theoretical framework and estimation strategy

The research questions will be addressed by the estimation of the multiple output distance
function model for 24 EU countries. Moreover, to produce coherent comparison of TFP levels
and their components we use the efficient outputs from the multiple output distance function
country estimates in the estimation of metafrontier multiple output distance function. Both
country as well as metafrontier models are formulated as translog multiple output distance
functions with three outputs and five inputs:

1
Doit = ap + ngn=1 AN ymie + ;an=1 Z%=1 A Y i MY + 215<=1 Brln x; +

1ys 5 1ys
+§2k=1 2i=1 Bralnxycnxy, +§2k=1 Z%=1 YiemINXpie INYimie ’ (1)
where subscripts i, with i=1,2,...,,N, and t, with t =1,...,T, refer to a certain producer and time
(year), respectively. a, 8 and y are vectors of parameters to be estimated.
After the imposition of homogeneity and symmetry restrictions (Coelli and Perelman, 1996)
we get:

% 1 * * 5
—Iny1ie = Qo + L=z Ol Yiie + 5 Zin=z =2 Cmn MY MYnie + V=1 Bicln Xse

1 1 *
2 Bkm1 Lo BralnXiie nxyie +5 o1 Tonma Vien Xt Y i + Wit + Vi (2)

wherey, .. = ymit, Vit, is statistical noise and ui:= -InDoj: states for inefficiency term. Moreover,
mit Yiit

we standardly assume that v, ~N(O,O'vz), u, ~ N™(0, USZ), and they are distributed
independently of each other, and of the regressors (Kumbhakar and Lovell, 2000).

The technological change is captured by the time variable (t):

% 1 * * 5
—lny i = ap + Z$n=2 ANy + Ezgn=2 Z%:z Amn MY i nYpie + Xie=1 Breln xpeie

5 s 5 3
1 1
+ 5 z Z Bralnxy e lnx;; + > Z Z YViemInXyic Iy e
k=11=1 k=1m=2

1 *
+6:t + §5ttt2 + Y=z Ametinymie + X3 Bretln Xye + g + vy (3)

In all models it is considered explicitly that agricultural production possibilities are affected by
firm heterogeneity which impacts on the level as well as on the shape of the production
possibilities. The heterogeneity is captured by the extended version of the RPM model
introduced by Alvarez et al. (2004). Alvarez et al. introduce the heterogeneity component m;”

in the model specification. m: ~ '(0,1) might possess any distribution with zero mean and

unit variance and determines the level of fitted parameters as well as the level of technical
efficiency. Moreover, it is assumed that the distribution is the same for all random parameters.
That is, the model specification, which is estimated in the empirical part (country specific
models as well as the metafrontier model), has a form:
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Furthermore, Alvarez et al. (2004) showed that uj: can be estimated according to Jondrow et
al. (1982).

Total factor productivity is calculated in the form of the Toérnqgvist-Theil index (TTI) (see
Diewert, 1976) and Caves et al. (1982).

2.2 Data

We use the FADN dataset provided by the European Commission. The dataset consists of 24
EU member states (only Croatia, Cyprus, Luxemburg and Malta are missing) and covers the
period from 2004 to 2011 (except for Austria (2005 — 2011), Bulgaria and Rumania (2008 —
2011)).

The variable we use in the analysis are as follows: y1 pork production, y> other animal
production, y3 plant production, xi labour, xz land, x3 capital, x4 specific material and xs other
material.

Labour is represented by the total labour measured in AWU. Land is the total utilised land.
Capital is a sum of contract work and depreciation. Specific material in pork production
represents cost on feed for pigs and poultry. Outputs as well as inputs (except for labour and
land) are deflated by country price indexes on each individual output and input (2005 = 100).
The country price indexes are taken from the EUROSTAT database.

The multiple output distance functions are estimated only for specialized producers.
The specialization is defined as at least 50 % share of pork production on total animal
production respectively.

3 Results and Discussion

First, we start with the discussion of the fitted parameters. Instead of the presentation of all
parameters standardly discussed in the stochastic frontier estimates we concentrate only
on the parameters related to the technological change. The complete results together with
the discussion are provided in Cechura et al. (2014a).

Table 1 provides the parameter estimates on technological change and biased technological
change. Technological change has a significant positive contribution to the production
possibilities in the majority of the countries. A significant negative contribution can be
observed only in Belgium, Poland and Sweden. The positive impact of technological change
accelerates over time in Bulgaria, the Czech Republic, Lithuania, the Netherlands and Slovenia.
On the other hand, the positive impact of technological change decelerates over time
in Denmark, the United Kingdom and Portugal.
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Table 1. Technological change and biased technological change

EU member country t tt x1*t x2*t x3*t x4*t x5%t m*t
. Coeff. | 0.0078 |-0.0095 | 0.0262 |-0.0293 |-0.0129|0.0058 |0.0135 |0.0112
AUStrIa * %k 3k %k k 3k %k k %k 3k k
. Coeff. | 0.0068 |0.0053 |0.0034 |0.0033 |0.0226 |-0.0105 |-0.0263 |-0.0016
BE|g|um * %k %k * %k 3k k% 3k k %k 3k k
. Coeff. | -0.0385 |-0.0454 [-0.022 |0.0291 |0.1625 |-0.1273 |-0.0334 |-0.324
BUIgarla * %k %k * %k %k k% 3k k% 3k k% * %k 3k k
. Coeff. | -0.0056 |-0.012 |0.0034 |-0.015 |-0.0068 |-0.0109 |0.0317 |-0.0275
CzeCh RepUbllc % %k k % %k k %k %k %k k %k k k% %k k% %k
Coeff. | -0.0432 |-0.0001 | 0.004 |-0.0054 |-0.006 |0.0004 |0.0128 |-0.0029
Germany % %k k %k %k k k% %k k% %k
Coeff. | -0.0544 |0.0052 |-0.0002 |0.0298 |0.0064 |-0.0294 |-0.0069 |-0.0094
Denmark % %k k k% %k %k %k k k% %k
. Coeff. | -0.0363 |0.03 -0.085 |-0.0484 |-0.0215|0.0342 |0.0663 |0.0087
Estonia o -
. Coeff. | 0.0064 |0.0137 |0.0183 |0.0001 |0.0008 |-0.0086 |-0.01 0.0373
Spaln %k * k% %k %k %k
. Coeff. | -0.1555 |-0.0315 [-0.0681 |-0.2027 | -0.0313 | 0.1645 | 0.0804 |0.0124
Flnland %%k %k 3k %k %k 3k %k *
Coeff. | -0.0071 |0.0023 |-0.0104 |0.0024 |0.0159 |0.0218 |-0.0242 | 0.0014
France %%k %k %k %k 3k %k 3k k% %k %k k
. . Coeff. | -0.0134 |0.0116 |0.0223 |0.0027 |0.0211 |0.0197 |-0.063 |-0.0251
Unlted Klngdom %%k %k %%k %k 3k %k %k 3k k% 3k k% %k %k k %k %k k

Coeff. | -0.0259 |0.0757 |0.433 |-0.1107|-0.0438 |0.0611 |0.0708 |0

Greece
Coeff. | -0.0105 |-0.0004 | -0.0066 | -0.0058 | 0.003 |-0.0094 | 0.0175 |0.0026
Hungary "
Coeff. | LNO LNO LNO LNO LNO LNO LNO LNO
Ireland
Coeff. | -0.0035 |-0.0019 |-0.0172 |0.0033 |-0.0221|0.0056 |0.0156 |-0.011
Italy % %k % * % % %
. . Coeff. | -0.0297 |-0.0295 | 0.0367 |0.0367 |0.061 |-0.0002 |-0.0738 |-0.0679
thhuanla 3% % % % %k % * % % %k % % %k % % % %
. Coeff. | -0.0161 |0.005 |-0.0058|0.0236 |-0.0078 |0.0019 |0.0003 |-0.018
LatVIa * % * % % %
Coeff. | -0.0137 |-0.0073 |-0.0046 | 0.0003 |-0.0247|0.0268 |-0.0122 | 0.0035
Netherlands o o o *E*
Coeff.|0.0218 |-0.0163 |0.004 |0.0081 |0.0026 |-0.0116 |0.0008 |-0.0014
POIand % %k k % %k k k% %k %k * %k %k %k k%
Coeff. | -0.0507 |0.0455 |0.0669 |-0.0203 |-0.032 |-0.0104 |0.0511 |0.0562
Portugal %k % %k k * %k %k k% %k k% %k
. Coeff. | -10.3885 | -0.0165 | -0.0272 | 0.0127 |0.0283 |0.0247 |-0.0311 | -0.0063
Romania *
Coeff. | 0.0072 |0.005 |0.0053 |0 -0.0061 | 0.0037 |-0.0072 | 0.0005
Sweden P **
. Coeff. | -0.0257 |-0.0267 | -0.0268 | 0.004 |-0.0284 | 0.0347 |-0.0083 | -0.0824
Slovenla 3% %k % 3% %k % % % % %k % % %k %
. Coeff. | -0.0135 |0.0048 |0.0021 |0.105 |-0.0045|0.0293 |-0.1411 | 0.0554
Slovakla % %k % % % % %k % % %k %

Note: ***, ** * denotes significance at the 1%, 5%, and 10% levels respectively; LNO — Low Number
of Observations; The parameter estimate for Romania was negatively influenced by low Number of observations.

Source: own calculation
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Parameter BTT is not significant in Germany, Finland, France, Hungary and Latvia. In Poland,
the negative impact of technological change decelerates over time. In Belgium and Sweden,
on the other hand, the negative contribution of technological change accelerates over time.

The biased technological change is pronounced in almost all analysed countries. However,
the direction of biased technological change differs among countries and there are no
common patterns. In most of cases, biased technological change can be observed for land
and capital. However, the frequencies of these inputs using or saving technological change are
more or less balanced. The capital-using biased technological change can be found
in the Czech Republic, Germany, Italy, the Netherlands and Slovenia. On the other hand, the
capital-saving technological change is typical for France, the United Kingdom, Lithuania and
Poland. Austria, the United Kingdom, Poland and Portugal can be characterized by labour-
saving technological change. Estonia and France experienced labour-using biased
technological change. The biased technological change is material-saving in the majority
of cases. There can also be found substitution between specific and other materials.
It is the case of the Czech Republic, France and the United Kingdom.

The presumption of labour saving and capital using biased technological change cannot be
confirmed.

As far as the technical efficiency estimates are concerned the parameter Elis significant only
in 12 member states, namely in Belgium, the Czech Republic, Germany, Denmark, Spain,
France, Hungary, Italy, the Netherlands, Poland, Sweden and Slovakia. However, in the Czech
Republic, Germany and Poland the differences in the efficiency of inputs use are rather small
among pork specialized companies (2 is smaller than one). The variability of residuals is caused
by random components. That is, the technical efficiency differences among pork producers do
not contribute so much to the variation in production in these countries. However, this is not
the case of Belgium, Denmark, Spain, France, Hungary, Italy, Netherlands, Sweden
and Slovakia. In these countries the efficiency differences among producers are pronounced.

The average value of technical efficiency of pork specialized farms is in the interval between
0.80 and 0.93. Spain is the country with the lowest average value of technical efficiency.
The highest average value was estimated for the Czech Repubilic.

Whereas the minimum values differ significantly among the countries (interval 0.29 to 0.74),
the interval of maximum values is considerably close (0.95-0.99). This means that highly
efficient producers operate close to the frontier in all EU member states. On the other hand,
the large differences among the best and worst producers can be identified. These differences
are in the interval from 0.24 (Poland) to 0.66 (Sweden).

The differences in technical efficiency can be also found in the top 10 % producers. These top
producers have a technical efficiency higher than 0.88. On the other hand, the first decile
(the worst 10 % producers) has a higher variation among the countries from 0.69 in Hungary
to 0.90 in Poland.

The spread between 1st and 10th decile is on average 14.0 %. However, this interval
is significantly smaller for Poland (4.2 %), Germany (5.7 %), the Czech Republic (6.3 %),
and significantly higher in Hungary (23.0 %), Sweden (21.5 %), and Spain (20.9 %). This means
that 80 % of Hungarian farms operate with a technical efficiency between 0.70 and 0.93.
On the other hand, 80 % of Polish farms have a technical efficiency between 0.90 and 0.95.
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This demonstrates the significant variability among countries as well as low technical
efficiency differences in Poland, Germany and the Czech Repubilic.

Table 2. Share of technological change on TFP

TTI - Total Factor Productivity Share of technological change on TFP

Country (TFP) (%)

Austria 0.9058 24.04
Belgium 1.1145 2.04
Bulgaria 0.9773 15.30
Czech Republic 0.9334 2.34
Denmark 1.1548 8.99
Germany 1.1012 5.30
Greece 1.0050 10.91
Spain 1.3786 1.88
Estonia 0.8621 1.92
Finland 0.7610 3.44
France 1.0680 4.71
Hungary 0.9680 8.13
Ireland NA NA

Italy 1.3555 2.54
Lithuania 0.9141 11.65
Latvia 0.8821 2.99
Netherlands 1.1084 2.27
Poland 0.9628 4.42
Portugal 1.1757 5.29
Romania 0.8809 26.17
Slovakia 1.0421 2.09
Sweden 1.0108 5.56
Slovenia 0.9230 13.80
United Kingdom 1.0522 10.66

Source: own calculation and depiction

The impact of unobservable management (heterogeneity component) on production
elasticities or technical efficiency, as the case may be, differs among analysed countries.
Technological change has a significantly positive impact on technical efficiency in five
countries, namely in Spain, the United Kingdom, Italy, Latvia and Slovenia. On the other hand,
the contribution of technological change to technical efficiency development is significantly
negative in eight countries: Austria, the Czech Republic, Germany, Denmark, Finland,
Lithuania, Poland and Portugal.

Moreover, the estimates show that the differences among the EU regions are pronounced.
We can find regions with significant positive contribution of technological change
on production. On the other hand, there are also regions with significant technological regress.
However, these regions are not so numerous and the results can be influenced by low number
of observations in these cases. It holds in majority of cases that the index is in the interval
between 0.9 and 1.1.
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Finally, table 2 provides the estimates of total factor productivity (TFP) indexes and the share
of technological change component on TFP. As far as the level of total factor productivity
is concerned we can find significant differences among the countries. In particular, the old
member states have on average higher productivity level as compared to the new member
states. The share of technological change component on TFP differs among the countries
as well. The share of technological change is in some countries substantial, however,
in majority of cases is less than 10 %. Higher importance of technological change can be
observed from a dynamic perspective, i.e. as a contribution to the TFP development.

4 Conclusion

In the conclusion we focus on the research questions raised in the introduction. The results
show that technological change has a significant positive contribution to the production
possibilities in the majority of the countries. Belgium, Poland and Sweden are exceptions.
Moreover, the biased technological change is pronounced in almost all analysed countries.
However, the presumption of labour saving and capital using biased technological change
cannot be confirmed.

The differences in technical efficiency were estimated only for 12 member states, namely
for Belgium, the Czech Republic, Germany, Denmark, Spain, France, Hungary, ltaly,
the Netherlands, Poland, Sweden and Slovakia. However, in the Czech Republic, Germany
and Poland the differences in the efficiency of inputs use are rather small among pork
specialized companies. That is, the technical efficiency differences among pork producers do
not contribute so much to the variation in production in these countries. However, this is not
the case of Belgium, Denmark, Spain, France, Hungary, Italy, Netherlands, Sweden
and Slovakia. In these countries the efficiency differences among producers are pronounced.

Technological change has a significantly positive impact on technical efficiency in five
countries, namely in Spain, the United Kingdom, Italy, Latvia and Slovenia. On the other hand,
the contribution of technological change to technical efficiency development is significantly
negative in eight countries: Austria, the Czech Republic, Germany, Denmark, Finland,
Lithuania, Poland and Portugal. Moreover, the estimates show that the differences among the
EU regions are pronounced.

As far as the level of total factor productivity is concerned technological progress
is an important determinant of TFP development. TFP differs significantly between the old
and new member states and the technological change shall be an important determinant
of the regional convergence of TFP. However, we cannot observe significant regional
convergence in the analyzed period despite the fact that some exceptions can be find.
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Annotation: The paper deals with municipalities which are characterized by relatively high debt and risk
management, and also by problems in the functioning of the local democratic process. A conclusion
is offered that economic problems and high debts particularly threaten smaller rural municipalities
characterized by low administrative capacity. Small rural municipalities can improve the appearance
of villages and the level of social services, but the basic issues of economic development of the locality
are beyond its real horizon.

Key words: Municipality, local government, development of municipalities, municipal budget, indebted
municipality.
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1 Introduction

The development of local governments is a serious issue. Its significance is reinforced by
changes in the nature of governance and the functioning of modern states. Some authors
point out the consequences of the on-going fragmentation of society. Traditional governance
is failing, and society can no longer be managed or governed from a single superior area.
Instead, the self-regulating and self-governing ability of social players and society in the broad
sense of the word is exercised (Fenger and Bekkers, 2007). Collective decision making
is moving to areas outside the direct influence of parliamentary level politics. This raises the
issue of legitimacy which is the result of the on-going decentralization and changes in vertical
separation of powers (Fenger and Bekkers, 2007). In terms of Czech society, all of this is
reinforced by political changes and transformative transition after 1989. The authors who
analyse transformation processes in post-communist countries point out that although
in the 1990s municipal elections and democratic procedures were quickly embraced, local
governments long remained only in embryonic form and still showed a certain lack of real
political and economic decision-making mechanism at the local level (Reid, 2003; Baldersheim
et al., 1996).

The literature provides opinions that representative democracy works best at the local level
(Sisk et al., 2001). For citizens, an autonomous municipality represents a natural political space
which they are directly a part of. Therefore, from the perspective of a citizen, the significance
of the local community is just behind the nation-state, with whom the citizen identifies
as a member of a nation. The civic experience gained in the municipal environment is
of a fundamentally different nature than experience acquired in relation to politics
at the national level. Belonging to the local community is obviously something other than civic
identification with the nation and the nation-state. From this arises the individuality
and specificity of democracy in the local political space (for the issue of local identity and local
democracy, see Pratchett, 2004; and Cmejrek 2008).
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Nevertheless, the democratic character of a local democracy should probably not be idealized.
Analyses of the functioning of rural municipalities reveal important specifics of the democratic
process at the local level. What most clearly comes to the fore is a certain asymmetry in the
decision making process. Usually the mayor has a major influence on decision-making in rural
communities, while the council plays a minor role and in many cases changes to a sort
of advisory board for the mayor. The mayor has the primary say in determining development
priorities and the collective goals of the municipality. Council meetings tend to be rife with
the absence of criticism of the mayor and the suggestions and requests of councillors do not
seek to control the activities of the executive. Decision-making is not transparent
and is influenced by hidden vested interests and important decisions sometimes take place
outside official meetings (see, in particular Bernard et al., 2011; and Cmejrek, Bubenicek
and Copik, 2010).

An inseparable part of the political process at all levels of the citizens' trust in institutions.
Opinion polls on the issue show how significantly local-level politics and public administration
differ compared to the national level. “Local governments are largely evaluated positively by
their voters, both in terms of operational capacity and in terms of transparency and respect
for democratic rules. There is no alienation of the political sphere from the people, which is
known from national level politics” (Bernard et al., 2011, pp. 203). On the other hand,
statistical analyses “offer an interpretation according to which local governments rather do
not have enough power and capacity to truly affect something in the municipality.
Municipalities that develop and provide plenty of tempting opportunities for their residents
have local governments with fairly similar characteristics to municipalities that do not offer
attractive conditions and struggle to keep their local populations” (Bernard et al., 2011,
pp. 204).

Local development can be defined as “a social change leading to improved quality of life for
a significant portion of the local population” (Bernard et al., 2011, pp. 21). In relation to the
development of local communities, there are also efforts to characterize successful rural
municipalities (Perlin and Sim¢&ikova, 2008) or successful rural areas (Czapiewski, 2006).
The focus of this paper is in opposite direction — municipalities that can be described
as unsuccessful. These are municipalities which are characterized by relatively high debt
and risk management, and to this are usually related local problems in the functioning
of the local democratic process, the collapse of local government authorities, problematic
municipal elections and even the unwillingness of citizens to run for office.

2 Materials and Methods

This paper is methodologically conceived as a comparative case study of three municipalities.
The starting point was to select municipalities suitable for research. The primary sources
of information used were accessible electronic databases and other public sources. This
means information from Ministry of Finance CR: MONITOR, which contains budgetary
and accounting information of all municipalities in the Czech Republic (Czech Ministry
of Finance, 2015a). Another basis was information processed by the Ministry of Finance
on the development of debts of regional budgets and monitoring of the economic activities
of municipalities (Czech Ministry of Finance, 2015b).

From the municipalities in which a high risk of insolvency was identified according
to monitoring of economic activities for 2011, 2012 and 2013, we selected the municipalities
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of Bublava, Prameny and Turovice for the comparative study. The data and information
on individually-selected municipalities was acquired via a study of documents and polling.
The studied documents included the budgets of the municipalities, minutes from council
meetings, articles from regional newspapers, etc. Additional information was acquired
from interviews with representatives of the local governments.

3 Results and Discussion

Utilization of loans or liabilities in general is not something that is extraordinary and unhealthy
in the private or public sector, and autonomous municipalities are not an exception.
Moreover, most of the borrowed funds focused and continue to focus on long-term
investments — reconstruction and construction of technical infrastructure, regeneration
and construction of the housing fund, building of additional public facilities, etc. According
to data of the Ministry of Finance, 1994 reported indebtedness of 1,969 municipalities out of
a total of 6,221 municipalities (31.7%). In 2014 there were 6,248 municipalities in the Czech
Republic. Of these, 3,235 were in debt (51.8%). In 1994 the sum of loans, municipal bonds
and received financial assistance provided to municipalities amounted to a total of 14.3 billion
CZK. In 2014 the debt of municipalities in the Czech Republic amounted to 88.9 billion CZK.
When looking at the total amount we find that since 2005, after an initial increase, the total
value of the debts of municipalities is roughly between 80 and 90 billion CZK. Around 50%
of the total amount pertains to the four largest cities in the Czech Republic - Prague, Brno,
Ostrava and Plzen (Czech Ministry of Finance, 2015b).

Although debt amount is not a problem for many of the municipalities, some
of the municipalities are virtually paralyzed by the amounts of their debts. Excessive
indebtedness and consequent insolvency represent the greatest risk for municipalities that
have made wrong investment decisions, or they were tasked with levies for a breach
of budgetary discipline (or both). The risks for the economic situations of municipalities often
relate to their failure to comply with the conditions of grant projects supported by EU funds,
or from national subsidy programmes. The leaders of municipalities may make mistakes
in the preparation and implementation phase of projects. For projects supported by the EU,
the sustainability of the project for a set period can also be costly, as it requires an annual
expenditure of operating funds of the respective municipalities.

On the basis of a Resolution of the Government of the Czech Republic (1395/2008),
the Ministry of Finance monitors and evaluates the economic activities of municipalities. Risky
municipalities are considered those with a share of current assets for short term liabilities
in the interval between 0 and 1, and the proportion of liabilities to total assets
of the municipality exceeding 25%. In 2012, economic situations of 68 municipalities were
assessed as potentially risky. A year later there were 52 municipalities. The majority (15)
of them were from the Central Bohemian Region. In proportion to the total number
of municipalities, the Karlovy Vary Region recorded the highest number of risky municipalities
in its territory (1.5% of the total number of municipalities). More than two-fifths of the total
number of economically-risky municipalities had 200 to 499 residents. A quarter of them had
populations of 199 people or less. Smaller municipalities are generally more vulnerable
to encountering potential issues with grants, and their volume often equals a substantial
portion of their total income. If a municipality needs to return a grant due to breach of terms
(does not receive it, pays a penalty), it will often find itself in an impossible situation (Ministry
of Finance, 2015b; Kamenickova, 2015).
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Based on the monitoring of economic activities of municipalities for 2011, 2012 and 2013, we
focused on the municipalities of Bublava, Prameny and Turovice, for which high risks
of insolvency were identified. What are the causes of the significant indebtedness of these
municipalities? What impacts do the critical financial situations have on the local public
and political life? Does high indebtedness of municipalities lead to a decline in civic activity
or in active or passive political participation?

Bublava

Bublava is situated in the district of Sokolov and falls under the Kraslice municipality with
extended powers. As of 1 January 2014 its population was 374 residents. There is a post office
in Bublava. Since 1999, twenty new apartments have been completed here, 15 of them from
2009 to 2013 (Czech Statistical Office, 2014). Bublava is located in the tourist area of Krusné
hory on the border with Germany. Services offered in the town are a hotel, several
guesthouses, restaurants and a store (Bublava website, 2015).

Bublava’s indebtedness relates to the intent to build an aqua park in the town. Construction
began in 1999 and Bublava acquired money for it from the state budget. However, the aqua
park was not completed because the town was unable to get another grant that it requested
for the completion of the aqua park in 2002 (this was the fourth request for a grant, as the
three previous ones had been successful). The result is an unfinished aqua park and a liability
toward the state for failing to adhere to the purpose of the grant and mistakes in the drawing
thereof. After remission of part of the assessed fines, the liability of the town toward the state
was 30.6 million CZK. The budget of the construction was around 95 million CZK and
the Bublava has an annual income between 4 and 5 million CZK (without accepted transfers —
grants). Bublava also has on on-going court dispute in the matter of the construction
of the aqua park with construction company Skanska. If Bublava is not successful
in the dispute, the town may have to pay more than 19 million CZK (without attributions).
A curious aspect is the fact that according to the municipal documents, the Bublava town
council did not approve the construction and only acknowledged it, and thereby the Act on
Municipalities was breached. Bublava may in fact win the court dispute with the construction
company and actually receive money (the unfinished aqua park would become the property
of Skanska). Bublava is able to provide public services— lighting, waste removal, etc. (compare
Hornek, 2014; Nejvyssi kontrolni Ufad - Supreme Audit Office, 2005). Bublava has been able
to pay some of the money back, and by the end of 2014 it reported liabilities in the total
amount of 37,866,000 CZK with total assets of nearly 110 million CZK (Czech Ministry
of Finance, 2015a).

Interest in local public events resulting from the unfinished aqua park and the indebtedness
of the town grew. This is also manifested in the utilization of active and passive voting right
(Tab. 1).
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Table 1. Overview of basic data on utilization of active and passive voting right by the residents of Bublava
(municipal elections)

1994 1998 2002 2006 2010 2014
candidate lists 4 3 6 5 6 3
number of elected representatives |5 5 7 7 7 7
number of candidates 16 15 44 29 43 21
candidates / eligible voters 6.8% 55% 15.5% 11% 13.1% 59%
candidates / representatives 3.2 3 6.3 4.1 6.1 3
eligible voters 234 272 289 264 327 357
voter participation in Bublava 82.48 % 65.44 % 78.89 75 % 88.69 80.95

Source: own processing according to the CSO election server.

Prameny

Prameny is situated in the district of Cheb and falls under the Marianské Lazné municipality
with extended powers. As of 1 January 2014 its population was 118 residents. Since 1999, two
new apartments have been completed here, both from 2009 to 2013 (Czech Statistical Office,
2014). The only service offered in the town is one guesthouse.

The critical financial situation and the related indebtedness are mainly related to the intention
of using the mineral springs in the town (Prameny was spa town until the end of World War
I1). Prameny invested millions of CZK in the project. The investors, however, eventually
withdrew from the project. This was due, among other things, to a lack of approval from CHKO
(Landscape Protected Area) Slavkovsky les. This resulted in a poor financial situation for
the municipality. With an income of less than two million CZK, Prameny reports liabilities
totalling 90,393,000 CZK at the end of 2014. Prameny has total assets of nearly 20 million CZK
(Czech Ministry of Finance, 2015a). Prameny has blocked accounts and basic services
(e.g. lighting) are paid by the Czech Ministry of Finance. A significant portion of the assets
of Prameny (including the town hall) were sold at auctions (Interview with Prameny mayor,
2014; compare Hornek 2014; Michalikova 2015).

Until the first extraordinary elections in the municipality in 2009, the local political scene was
characterized by minimal competition. Most of the councillors and residents had trusted
the mayor and his vision of building a mineral water bottling plant. During the extraordinary
elections in 2009 (preceded by a disintegration of local government in 2008) two candidate
lists with different development concepts for Prameny (yes or no to bottling plant) competed
with each other. That same year the council once again fell apart. This was followed by
a successive announcement of the six elections in which none of the local citizens (candidates)
registered. Prameny was governed by administrators appointed by the Czech Ministry
of Interior. The locals only provided a candidate list for the 2012 elections. There were two
candidate lists in the general election in the autumn of 2014. Before the election, criticism
against the mayor elected in 2012 was heard. Information appears in the press about a bonus
paid out to the mayor by the Karlovy Vary Regional Authority (Michalikova, 2015). Following
the withdrawal of the opposition councillor, including alternate members of his election party,
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council again fell apart in May 2015 (Dolanska, 2015). In 2012 the Obnova obce Prameny
(Renewal of the municipality of Prameny) civic association was formed.

Table 2. Overview of basic data on utilization of active and passive voting right by the residents of Prameny
(municipal elections)

1994 1998 2002 2006 2009 2012 2014
extraord | extraord
inary inary
candidate lists 4 6 5 5 2 1 2
number of elected representatives | 6 6 5 5 5 5 5
number of candidates 7 6 5 6 12 5 10
candidates / eligible voters 8.6% 7.4 % 52% 53% 10.4 % 45% 9.5%
candidates / representatives 1.2 1 1 1.2 2.4 1 2
eligible voters 81 89 96 114 115 112 105
voter participation in Prameny 79.01% [40.45% |50% 60.53% |82.61% |33.04% |75.24

Note: from 2009 to 2011 the elections did not take place six times — no interest of locals in running for office.

Source: own processing according to the CSO election server.

Turovice

Turovice is situated in the district of Pferov and falls under the Pferov municipality with
extended powers. As of 1 January 2014 its population was 222 residents. Since 1999, 7 new
apartments have been completed here, four of them from 1999 to 2003 (Czech Statistical
Office, 2014). There are no civic amenities in the Turovice (Turovice Zoning Plan, 2015).

Turovice is indebted due to the construction of a senior citizens home. In 2006 Turovice
acquired a grant of 42 million CZK. The construction was to have been completed in 2008, but
the construction company requested an increased price of the construction. The subsequent
dispute between the town and construction company led to the withdrawal
of the construction company (it is being resolved in court). Turovice was unable to complete
the building by the deadline. The town is to return the grant and a penalty in almost the same
amount to the state. Turovice is only able to provide the most essential public services —some
public lighting, etc. (compare Ceskd televize, 2015b; Hornek 2014). Turovice has an annual
budget of slightly over two million CZK. By the end of 2014 the town reported liabilities in the
total amount of 84,461,000 CZK. The total assets of Turovice only slightly exceeded 60 million
CZK (Czech Ministry of Finance, 2015a).

There is not much interest in participation in the local government. Table 3 captures
the utilization of active and passive voting right. Associations also work in the town — Czech
Breeders Association, fire fighters and a football club (Turovice website, 2015).




Agrarian Perspectives XXIV.

N A —

Table 3. Overview of basic data on utilization of active and passive voting right by the residents of Turovice
(municipal elections)

1994 1998 2002 2006 2010 2014

candidate lists 4 2 2 2 2 1
number of elected representatives |9 9 9 9 7 7
number of candidates 15 13 18 18 15 9
candidates / eligible voters 9.5% 8% 11.3% 10.5% 7.7% 4.6 %
candidates / representatives 1.7 1.4 2 2 2.1 1.29
eligible voters 168 162 160 171 194 196
voter participation in Turovice 79.76 % 75.93 % 71.88 % 77.19% 61.86 46.94

Source: own processing according to the CSO election server.

4 Conclusion

All three municipalities (Bublava, Prameny, and Turovice) became highly indebted and must
deal with the related critical financial situation due their failure to handle the investment
projects. The case of the construction of the aqua park in Bublava is interesting in that
according to available sources, it was not approved by the municipal council (it only
acknowledged it). The issue of the approval, or lack thereof, of the basic self-governing body
of the municipality is assessed in the context of court dispute of Bublava versus construction
company Skanska. Prameny is an example of a visionary at the head of the town. However,
the intention to use mineral water, which has long been supported the majority of councillors,
ultimately failed. Only then did political competition appear in the municipality. Turovice
found itself in a practically insurmountable financial situation as a result of a dispute with
a construction company. The case of Bublava is also interesting in that the critical financial
situation was virtually simultaneously accompanied by increased public participation
on the part of residents; it was rather the opposite in Prameny and Turovice, although in 2009
and 2014 elections were held in Prameny with competing candidate lists.

Problems with investment projects also occur in other municipalities. For instance, for several
years the local government in Uholi¢ky, a town with about 700 inhabitants in the Prague -
West District has dealt with the construction of building small-scale apartments. However,
due to a lack of contracts on the exchange of land under the construction site, Uholi¢ky also
had to repay a grant and pay penalties. Uholicky was saved form its economic problems by its
particularly extraordinary income for depositing waste in the landfill in Uholi¢ky’s cadastral
area (Copik and Kment, 2011).

A conclusion is offered that economic problems and high debts particularly threaten smaller
municipalities characterized by low administrative capacity. Yet higher indebtedness can also
affect larger municipalities. For instance, the city of Kolin (Kolin District) with more than
30,000 residents “acquired” a relatively high debt in connection with the construction
of the TPCA car factory. The local government committed itself to the construction
of apartments and other investments. Compared to the local government, the automaker
negotiated comparatively very favourable conditions (Ceska televize, 2015a).

Municipalities utilize liabilities in particular to build long term investments. Overall,
the indebtedness of local governments in Czech Republic is not critical. In 2014 about half
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of all municipalities had loans or other financial aid, and only a small number of them face
critical economic situations and the related high indebtedness. In most cases these are small
rural municipalities with small administrative capacity. These municipalities have no chance
of venturing into the major economic projects. As confirmed by other studies (Bernard et al.
2011) the local governments of small rural municipalities are usually well aware of this fact
and do not give much hope for the success of efforts to implement local economic
development projects. This also represents a significant limit to community-driven local
development (CLLD), which can influence the spatial definition of its activities (Cmejrek and
Copik, 2014) and improve the appearance of municipalities and the level of social services, but
the basic issues of economic development of the locality are beyond its real horizon.

The stories of municipalities Bublava, Prameny and Turovice indicate that in the Czech
Republic there is no mechanism for dealing with insolvent municipalities. The current
bankruptcy law does not apply to local governments. It is hard to imagine that an insolvent
municipality would not provide long-term public services, or would completely disappear.
Some municipalities operate only through extraordinary measures. Prameny’s accounts have
been frozen and the municipality only has several tens of thousands of crowns annually
(revenues collected in cash). Basic services are covered by the Ministry of the Interior
of the Czech Republic, the Karlovy Vary Region and the citizens themselves. With liabilities
around ninety million CZK and revenues of less than two million CZK, it would take
the municipality many decades to pay off its debts (assuming no there is no interest).
Discussions on resolving the situation of heavily-indebted municipalities in the Czech Republic
have been taking place for several years, and foreign experiences are often mentioned.
Municipal indebtedness is regulated in many European countries. In some countries
(Denmark), loans to municipalities are very limited. Elsewhere (Germany, Austria, Ireland),
loans to municipalities are subject to approval by higher levels of government (Kamenickova,
2015; Sef¢ik, 2014). During the municipal order valid in the Czech Republic from 1850 to 1945,
certain economic operations of municipalities and districts required approval (Copik, 2014).
However, approvals of the economic operations of municipalities are also criticized and are
considered a restriction of autonomy, and thus they are not always able prevent economic
problems. The most plausible alternative appears to be the adoption of legislative changes for
insolvency of municipalities (municipalities, regions). The cases of the municipalities that we
have analysed also point to this fact. Funds in the blocked accounts of Prameny are slowly
increasing, and during insolvency proceedings its liabilities could be paid at least in part.
In the next few years, creditors may be able to acquire a part of their receivables and the local
governments could subsequently begin to functioning normally again. In all of analysed
municipalities, citizens and their elected governments are interested in dealing with
the unfavourable economic situation of their municipalities. In Bublava the economic
problems have prompted citizens to greater participation in public affairs. Enactment
of insolvency proceedings would expand the possibilities for local governments to resolve
their own potential adverse economic situations.
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Positive Disparities in Micro Regions
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Annotation: The most important subjects in the local development strategies are the Local Action Groups
(LAG) on the territories of micro regions. In the Czech Republic, there are 179 MAS (in 2014) with more
than 4000 member communities. According to the decision of the Ministry of Local Development the LAG
should now formulate real and reasonable development strategies as a basis for development projects
in the period 2014 -2020. Discovering the inner disparities can be incorporated into the development
strategies. The LAGs with prevailing either economic or environmental qualities should develop their
weaker features. The study compares all communities inside the LAG Vyhlidky in Central Bohemia
and divides them into three groups. The contribution proposes evaluation of the quality of life
and comparison between regional subjects based on direct processing of official statistical data.
The disparities were qualified using two aggregated indexes: economic activity index and environmental
quality index. The mutual evaluation of chosen communities is quite complicated due to a high number
of independent territorial units. Specialized maps were created for visualization to improve
the transparency of the results. The result of the study is a methodological proposal of finding inner
disparities in micro regions. The aggregated indexes and their ratios can serve for the decision support
in the community-led development.

Key words: Micro region, local action group, quality of life, disparities, community-led development.

JEL classification: 018

1 Introduction

The community leaded development in the Czech Republic (CR) is focused on the Local Action
Groups (LAG) who are the representatives of local public and private interests
on the territories of micro regions. In the CR, there are 179 LAG (in 2014) with more than 4000
member communities. The LAG is responsible identifying and implementing a local
development strategy, making decisions about the allocation of its financial resources
and managing them (Srser and Dubsky, 2014). The allocation of local financial sources means
also allocation of state and European sources via various foundations. LAG in the Czech
Republic should now formulate real and reasonable development strategies as a basis for
development projects in the period 2014-2020. In 5 EU member states (Denmark, Hungary,
Cyprus, Lithuania and Slovakia) the LAGs can already apply for multiple funds, in the case
of the Czech Republic the local Strategies prepared by LAGs will be reviewed and assessed
by the Ministry of Local Development (Kolarova et al., 2014).

The development of rural areas can be measured by the marketable surplus of farms
and improvements in productivity (Hubbard and Gorton, 2009). Over more the agriculture
produces a wide range of non-commodity goods and services, shapes the environment
and affects social and cultural systems (Van Huylenbroeck et al., 2007). Now, the European
agriculture and rural areas are facing multiple socio-economic changes, including a transition
from an agriculture-based to a service-based economy (Dessein, Bock and Krom, 2013).
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The quality of life is influenced by a higher number of factors. The criteria of the quality of life
in the rural areas are in a continuous process and the evaluation is to a huge extent influenced
by subjective factors (D6meova and Jindrova, 2014). Most people want to live close to good
public and private service, such as high quality schools, medical services, libraries, high speed
internet access, and transportation (Sirgy et al.,, 2000). Cultural, recreational,
and entertainment opportunities are important (Silver et al., 2010 and Silver, 2012), as well
as scenic landscapes and good climate (Deller et al., 1997). No doubts, some of these demands
are in contradiction.

The main idea of the article is that the disparities inside small regions could be positive.
The LAGs with prevailing either economic or environmental qualities should develop their
weaker features, and support the inner disparities between the member communities.
The LAG with intensive economic activity should develop recreation and residential areas not
in a close neighbourhood to industrial capacities, possibly in a different community, but not
in a big distance — in the same LAG. The territories with high quality nature environment
usually need to bring in some working opportunities and financial income. The goal of the local
strategies there should establish appropriate businesses which will not interfere with
the natural locations but provide working places for local inhabitants. The ideal balanced LAG
has places with intensive economic activity and other places with convenient environment
for living and relaxation.

The study compares all communities inside one LAG from the point of view of their economical
activity and environmental values. The result of the study is a methodological proposal
of finding inner disparities in the LAG showed on a real example.

2 Materials and Methods

The source of data was the official statistic of the Czech Statistical Office which was released
for free in 2014 and published on the web pages of the office (CSU, 2015). The evaluation
of disparities was based on the analysis of chosen indicators for 2013. The basic territories
for discovering the regional disparities were communities associated in the LAGs.

The choice of the indicators was based on the descriptors used in the Strategy of the National
Development of the Czech Republic (MMR CR, 2008) and on the strategic documents
of the regions. The indicators were divided into three groups: Environmental, Social,
and Economic.

The goal of the article is to analyze inner disparities between the communities with intensive
economic activity, and the others with quality environment for living and recreation.
Therefore only the groups of economic and environmental indicators were applied.

The calculation of the aggregated indexes (Al) is based on a aggregation method (Dufek
and Minatik, 2010). The method first finds the community inside the LAG where the analysed
indicator reaches the maximal value (if the rising value of the indicator is positive) or minimal
value (if the indicator performs negative influence and its value should decrease). The scores

for all indicators are calculated and their sum is the score of the community Zbij . The Al
i=1

of the community (formula (1) is given by the share of the score of the community
and the average score of all communities in the LAG. No weights for indicators were applied
in this study.
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The value equal or around one means average evaluation of the community.

n
sz‘jvi
i=1

Al=_ =t

n m (1)
Zb[jv[
i=l j=1
m
where

bjj ..... Score of i-th indicator; i = 1,...n, a j-th community; j=1,..m,

n..... Number of indicators,

m... Number of communities

Xijees Original value of i-th indicator for j-th community,

Y Maximal value of i-th indicator,

max
X . Minimal value of i-th indicator,
min
Veoonn Weight of i-th indicator.
The score value bj is equal to:

Xii = Xoin ..

b, = ————— for positive force (2)
xmax - xmin
max xi' -

b, =—=—" for negative force (3)

’ xmax - xmin

The disparities inside LAGs were qualified using two Al (Aleconomy and Alenvironment) for each
community. The Aleconomy Was based on 31 indicators. There were all indicators for economical
subjects on given territory classified according to their economic activity (CZ-NASA) and legal
form.

The Alenvironment Used following indicators (area ratios): Arable land, gardens and orchards,
permanent grasslands, forest lands, water body areas, built up area, other areas.

The ratio Re/e between the economic and environmental indexes was calculated as:

Al

R _ economy

T AL (4)
The mutual evaluation of chosen communities is quite complicated and the results are not
easy to read due to a high number of independent territorial units. Specialized maps were
created for visualization of the inner disparities to improve the transparency of the results.
The maps enable complex and illustrative depiction of differences in observed phenomenon
and lead to identification of the disparities. The maps were created as a web application based
on Google maps.

The maps contain visualization of two aggregate indexes: economic and environmental.
The values of indexes were divided into seven groups. The number seven was assigned
according to the rules used for calculation of the number of intervals (Kaba and SvatoSova,
2012). The width of the intervals were derived from the variation R. Each interval has different
color in the map.

R= SIScore max ~ SIScore min (5)
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For proceeding the data and application of multiple dimensional statistical analyses
the software IBM SPSS version 22 was used.

3 Results and Discussion

The sample territory was the LAG Vyhlidky from central Bohemia which contains
40 communities. The aggregated indexes were calculated for all communities and depicted
in the maps (see Fig. 1 and 2).

The maps show clearly the differences between the communities but the values of the indexes
are not exactly readable. For identification of the inner disparities the real values
of the indicators were placed in a table see Table 1, compared (the higher value in bold),
and the Re¢/e was added.

Fig. 1. Aggregated environmental idexes for communities of the LAG Vyhlidky
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Fig. 2. Aggregated economic idexes for communities of the LAG Vyhlidky
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According to the Re/e ratio the communities were divided into three groups:
1. Communities 1-13 with prevailing economic activity: the Re/e above 1,
2. Communities 32-40 with prevailing environmental qualities: the Re/e under 0.7,
3. Communities with economy and environmental qualities in balance: the Re/e between
0.7 and 1.3, communities 14-31.

The improvement could bring application of the concept of multifunctional agriculture
(Marsden and Sonnio, 2008) which is based on three paradigms: the Agro-industrial paradigm
(connecting farms and agri-food into an industrial bio-science dynamic),the Post-productivist
paradigm (perception of rural areas as consumption spaces to be exploited by industrial
capital, and with the growing urban populations), and the rural development paradigm
(re-emphasizing food production and agro-ecology and reconnects a priority of agricultural
production to the wider markets and social possibilities).

Table 1. Table description

Community Community no.
no. + name Alenvironment Aleconomy Re/e + name Alenvironment Aleconomy Re/e
1. Kluky 0.1486 0.7835 5.2725  21.Vidim 1.2526 1.3599 1,0856
2. Kanina 0.5574 1.4385 2.5806  22. Hostin 1.0344 1.0650 1,0296
3. Kadlin 0.2401 0.5755 2.3969  23. Hlavenec 1.1501 1.1470 0,9973
4. Nedomice 0.5672 1.2615 2.2241  24.Hofin 1.2655 1.2167 0,9614
5. Bykev 0.3685 0.7573 2.0551 25. Velky Borek 0.9774 0.9152 0,9364
6. Stranka 0.3592 0.7313 2.0359  26. Stremy 0.8110 0.7163 0,8832
7. Citov 0.5044 0.8934 1.7712 27. Kokofin 1.2067 1.0460 0,8668
8. ﬁepl’n 0.6735 1.1514 1.7096  28. Dobren 1.2199 1.0345 0,8480
29. LuZzec nad
9. Drisy 0.7576 1.1623 1.5342  Vitavou 0.9945 0.8304 0,8350
10. Maly
Ujezd 0.5433 0.8215 1.5121  30. Lobe¢ 1.2057 0.9796 0,8125
11. Lhotka 0.7756 1.1039 1.4233  31. Nosalov 1.3097 0.9341 0,7132
12. Vsetaty 0.6502 0.9127 1.4037 32.Llhota 1.3858 0.9747 0,7033
13. Sudovo
Hlavno 0.5337 0.7268 1.3618 33. 2e||’zy 1.2460 0.8492 0,6815
14. Vysoka 0.8284 1.0354 1.2499  34.Vratno 0.8781 0.5952 0,6778
15. Mélnické
Vtelno 0.4852 0.5752 1.1855  35. Libéchov 1.5475 1.0101 0,6527
16. Liblice 0.8554 0.9796 1.1452  36. Tupadly 1.3701 0.8739 0,6379
17. Obfistvi 0.9901 1.1216 1.1328  37. Mélnik 2.3029 1.4334 0,6224
18. Medonosy 1,7560 1,9490 1.1099  38. Tisice 1.7399 1.0656 0,6124
19. Dolni
Zimof¥ 1.1162 1.2223 1.0950 39.Kly 1.6926 0.9439 0.5577
40. Dolni
20. Nebuzely 0.9204 1.0069 1.0940 Berkovice 1.7386 0.9233 0.5311

Source: Own work
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In the group of communities with more intensive economic activity are also the communities
which are under average in both Al, e.g. Kadlin, Bykev, etc. The local authorities have to decide
where lays the local potential for future development by other indicators.

The calculated indexes and ratios can be taken only as one of many indicators for setting
the regional strategies. The rural development strategies must take into consideration both
the changing role of the countryside and effort for coherent and sustainable development
in the whole EU (Territorial Agenda of the European Union 2020).The broader sets of social,
cultural and economic change that can be identified as re-shaping and re-defining
the organisation of the contemporary countryside (Neal, 2013). The reduction
of the significant economic, social and territorial disparities is the primary objective of EU
cohesion policy (European Commission, 2011) but the cohesion policy does not necessarily
mean removing all disparities.

Due to a considerable diversity between the rural territories no single rural development
policy can offer a common, optimal solution at the same time and in the same way (Territorial
Agenda of the European Union, 2020).The main objectives of the EU cohesion policy were
operationalised according to the priorities agreed under the renewed Lisbon agenda (Mendez
et. al, 2011):

1) Improving the attractiveness of regions by improving accessibility, quality and level
of services, and preserving their environmental potential,

2) encouraginginnovation, entrepreneurship and the growth of the knowledge economy,
3) creating more and better jobs.

The support of the inner disparities in the LAGs (micro region) is from or point of view in line
with the EU cohesion policy goals.

4 Conclusion

The rural communities and micro regions (LAGs) in the Czech Republic now face an important
but difficult task: to construct local strategic plans of the development till 2020. The local
strategic plans which are in line with regional, state and EU policies represent opportunity
for the transition towards more sustainable economic structures. Recognition of the diversity
of rural areas is essential for a place-based development. This requires primarily recognition
of own position, strengths and weaknesses, and definition of goals.

The proposed methodology based on aggregated indexes and their ratios brings some
gualitative data which can support the local decision makers. It remains that there can be also
positive disparities and the balanced development does not mean the identical. The proposed
indexes as well as any others must not be used thoughtlessly but with respect to local
conditions and experience.
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Annotation: The true representation of reality is a globally recognized accounting principle. It does not
mean that the accounting reflects the real situation such as in statements as a basic for assessment
of financial health. There is a space for different ways to determine values depending on the choice
of methods of a valuation and depreciation but also on way of an evaluation and an interpretation
of results. The freedom of the choice of some methods gives a space for a data manipulation in a way
which will be beneficial for the company in the moment. It could be an effort to minimize or maximize the
profit, or an effort to influence the indicator of the financial analysis.

There are special risk items which arise from biological, social and other specifics in the field
of the agriculture. There is outlined how these values are reflected in the financial health assessment.
Different and even legal adjustments to the carrying amounts reported for the accounting period lead
to distort the real situation of the company. There is an increasing of informational uncertainty.

In the previous period the issue of classifying and valuing animals was drawn up to describe accounting
possible variable values in reporting of selected items important for the assessing the company's financial
health in the agriculture.

This paper is devoted to the identification of other risk items of financial statements in the field
of agriculture in relation to a possible collision with an objective detecting and the calculation financial
health.

Key words: financial health, creative accounting, risk items, financial statements, agriculture.

JEL classification: M41

1 Introduction

The financial health assessment of the company includes many methods. All are used in order
to determine the financial situation of the company. These methods should help in a decision
making not only the owners and managers but also potential investors and institutions. All
assessing methods use data from the financial statements compiled by the end
of the reporting period.

The compilation of such statements is governed by legislative requirements but, even so,
there is a room for different ways to determine the value. There can therefore be obtained
different values depending on the choice of valuation methods, depreciation methods, other
methods, but also on your perspective. These values, however, affect the outcome
of the evaluation of the financial health of the company. The assessment can be affected not
only by chosen method, but also by interpretation of results and the specific conditions
of individual sectors. Different values in the financial statements also may occur intentionally,
by management interventions.

For the manipulation of financial statements exist the term creative accounting, or creative
accounting practices. According to Blake, Bond, Amat and Oliveras (2000) creative accounting
is known since the 80s of the 20th century. In their paper some Spanish evidence of creative
accounting is described. Creative accounting is defined in many ways. For example according
to Marilena and Corina (2012) creative accounting is useful instrument for managers that want
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to promote and sustain company image. But for most people creative accounting is a misuse
of accounting in order to better presentation of the company in the financial statements.

Creative accounting is also addressed by Manciu and Cotlet (2012), who solved creative
accounting in connection with fair view of the economic reality. Creative accounting can affect
many areas that have an impact on the financial assessment of the company. Creative
accounting and its effect on valuation is addressed in the paper of Voinea and Hromie (2014).
In according to them the main reasons for the use of creative accounting are to make
the enterprise more tempting for sponsors, to create better image or to grow in the eyes
of investors and all information users. Also Demerens, Paré and Redis (2013) solved
the question: Why is accounting manipulation committed? According their research main
reasons are managers’ personal motivation, respect for financial conditions, tax optimization
or reducing financial costs and the cost of capital.

Creative accounting is used for many reasons and affects many areas of the financial health
assessment. Creative accounting in agriculture has not yet been studied very often.
For example Kouftilovd and Sedlacek (2014) presented a model with environmental indicators.
In agriculture, there are specific areas that lead to other uncertainties which may lead
to distortions. Therefore, it is necessary to discover all risk items and monitor them.

2 Materials and Methods

At this stage of processing the work is illustrated by data of one variant of the chosen
company. At later stages of work the database Albertina gold will be used in.

The items of financial statements used for the calculation of the financial health, that may
distort financial health evaluation, are designed. As the illustration is used already processed
monograph that demonstrates that the difference in profit or loss can be more than 300
percent under the same conditions. Later items of the specific firms, that went bankrupt or
had these tendencies, are examined.

The aims in this phase is to get the results of analysis of items of the financial statements,
to assess their risk due to their explanatory power and to propose a set of criteria that
complement the qualitative indicators characterizing the sector.

3 Results and Discussion

Even if the topic is addressed by legislation, different values in the financial statements can
arise there. Differences between entities, which can distort the picture of the company’s
assets, arise due to a choice of certain accounting methods or a obligation to create
adjustments and free reserves. The choice gives an extra space for selecting a method
that will ensure the company to the desired amount of certain items presented in financial
statements, therefore, for targeted manipulation of financial statements.

The main problems are as follows:

e Focus on historical accounting and legislation — Valuation of assets at historical cost
has advantages and disadvantages. Benefits include the conclusiveness,
the objectivity, the verifiability, ensuring the protection and control of assets,
the continuity. Disadvantages include the following: not to take into account changes
in prices of particular items of assets (ie. changes in market prices of assets, incl. land
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or animals), to ignore changes in the purchasing power of the monetary unit and it
leads to distort the outcome of the current year. (Kovanicovd, Kovanic, 1995)

e Meaning column correction - adjustment are directed by the company but values from
this column are used in the financial analysis.

e Financial leasing - Assets acquired under leases are not shown in the accounts
of assets, but only on the off-balance sheet accounts, although it will give rise
to benefit in the future. Interests only are shown in a foreign capital, not the actual
payment for the asset. To give a true and fair view of the situation of the company,
the subject of finance leases should be recorded in the assets and the lease payments
should be added to the volume of liabilities. (Koutilova, Drabkova, 2012)

e The comparability of financial statements both in time and with other companies due
to differences in adopted accounting policies and the application of generally accepted
accounting principles

o Accounting Depreciation - A frequent cause discrepancies between firms is
an accounting depreciation in dependence on time. There are differences
in depreciation methods and thus in depreciation rates, depreciation periods
or approaches to the inclusion of obsolescence in depreciation rates. Other
irregularities arise with option to use depreciation of components.
For example, there is the possibility to depreciate an air conditioner separately
in a new building, because it has a lower lifetime. In 2010, as part of crisis
measures the possibility of using accelerated depreciation arose, for example,
the car could be depreciated in two years instead of five years.

Cernusca (2009) presented the influence of the chosen amount of the residual
value of an asset. The amount of the residual value has the effect
on the amount of the depreciation and thus the amount of the profit.

o The method of classifying current and fixed assets - For assets whose purchase
price does not exceed the value of CZK 10 000 and the period of use is longer
than one year, the firm decides whether it will lead to inventory account or
to fixed assets. If it opts for inventory, its consumption must be displayed
on the balance sheet accounts. For fixed assets, the company chooses its own
limit for keeping the property as tangible. This leads to a reduction
in the comparability of different companies.

o The valuation of inventories and their consumption - This policy affects both
the extent to which they are recognized in the balance sheet in a given year,
as well as the value of the loss in the profit and loss account. An entity may,
in accordance with Czech legislation, choose between two ways of valuing
inventories during picking, the FIFO method, or arithmetic average.

Weighted arithmetic average is frequently used and represents the lowest level
of price dispersion. FIFO method at the time of inflation leads to the recognition
of the highest profit and the overvaluation of assets. If prices fall, the effect
of valuation methods FIFO is contrary. (Drabkova, Koufillova, 2008)

o Choice of calculation method prices of its own stocks and other assets —
Although many companies consistently use calculations for the valuation
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of inventories the value of awards may not always be comparable.
The calculation formula chosen by each company may contain different items.
The determination of the primary and by-product may also vary, which also
affects the amount of the award.

o The principle of prudence - Differences arise by using the possibility of creation
adjustments. It is important, in what amount the legal reserves are constituted
(the impact worse conditions of its creation) and if the company uses
the creation of voluntary reserves. All these factors are reflected in the value
of assets and income. To reduce the impact of weather risks in the form
of reserves or insurance is not common. Moreover, there are also silent
reserves that are not posted in accounting statements.

o The principle of accruals - Differences in the statements of various firms follow
from the concept of assigning costs and revenues to the period to which they
relate. There has been a conflict between two principles, the principle
of prudence and the principle of accruals. According to the principle
of prudence, the company would not have shown a precarious profit. But
company should show costs at their inception because it is unclear in what
financial position the company will be located in the future. (Kovanicova,
Kovanic, 1995)

Because of the above mentioned, it is very important to use notes to the financial statements
in the financial health assessment. It should show a group of important facts. The purpose
of notes to the financial statements is to comment, to specify and to add the information in
the balance sheet and profit and loss statement. Notes to the financial statements also contain
a number of non-accounting data. Processing of notes to the financial statements the quality
content, the explanation of risk groups’ manipulation of financial statements requires
a detailed accounting of off-balance sheet accounting system in accordance with accounting
regulations.

Others differences arise due to specific items in the selected sector. Agriculture is a very
specific area among other lines of business. Specifics of the branch are reflected in accounts
in various forms. These include specific items in statements that appear in other areas rarely
or specifics that affect accounting. Statements of farms therefore reflect the peculiarities
of a much higher rate than in other business areas. Specifics are as follows:

e Subsidies - In the balance sheet, subsidies are recorded in several ways according
to their nature. Subsidies for investment are reflected in the balance sheet by reducing
the value of fixed assets which have been acquired. This leads to a lower value
of depreciation, which affects profit. Subsidies for the operating purposes are used
to purchase short-term assets. This subsidy is accounted as the revenues. Both types
are then projected on the liabilities side. Impacts of subsidies on the balance sheet are
often hidden at first glance. If subsidies are considered foreign source, there will not
be the precise determination of how the entrepreneur manages his own generated
resources. The value of the investment property acquired from subsidies is reduced by
the amount of subsidies. The actual value of the property can be seen on off-balance
sheet accounts. At first glance, therefore, we do not reveal that the subsidy was used.
The use of a subsidy is charged to the income statement, reducing the comparability
of profit and loss for the company, which receives subsidies, and the company, which
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receives no subsidies. Sometimes it can be seen that subsidies are taken unjustly.
On the desktop, on which the company received subsidies for grazing throughout
the year you do not see a single piece of cattle, the land is fenced only. (Koufilova,
PSencik and Kopta, 2009)

That subsidies may affect the financial health assessment of the company is also
demonstrated in the paper by Lososova and Zdené&k (2014) and Rezbova and Skubna
(2013). According to Trnkova, Mald and Vasilenko (2012) the economic situation
is different for companies that receive subsidies and those that do not receive them.

e The soil quality, which does not feature in the valuation of the land at all. The land
is valued depending on where it is located.

e The specificity of biological assets (living creatures and plants).

e The variability of earnings associated with the seasonality and different labour
participation rates.

e The valuation and the choice of the calculation formula. There may be different
valuation costs and different levels of the same costs selected by the entity. Own costs
also do not match the value of animals which have valuable genetic traits, their value
is much higher.

e The work of the nature, which is not generally quantified, in contrast to some practices
in calculation in abroad. (Koufilova, 2010)

These specificities give rise to other risk areas, since they can not be solved by legislation
in detail.

All of the above deficiencies can give space for the creative accounting. An effort
of the creative accounting is to influence items in financial statement to achieve a desired
objective. The main objectives include minimizing or maximizing profit or best results
of indicators of assessment the financial health of a company. Owners may want to minimize
the profit to reduce tax liability. Both owners and managers may want to maximize profits.
For both groups, it is advantageous to increase the attractiveness of the company for potential
investors. The applying of the creative accounting violates one of the basic principles
of accounting, the true and fair view.

As an example there will be determined the difference arising due to various valuation
of consumed inventories. Choice between the FIFO and the weighted average method affects
the amount of the valuation of consumed inventories. The consumption is a part of the costs,
and thus is affected the profit. When deciding on the choice of methods that would lead
to achieving the objective, it is necessary to estimate how the unit price of stocks will move.
The following examples are demonstrated in the consumption values with decreasing unit
prices.

It is generally known that if the unit prices are decreasing, using the FIFO method will lead
to reduce income compared with the income by using the weighted average method.
Company should use the weighted average method by trying to maximize the profit.
In our case, it is a calculation of specific numbers for specific years. It must be expected that
the situation will change and eventually equalize in coming years.

To demonstrate impact on the assessment of the financial health of the company, this
consumption is considered a monthly, so the annual consumption was in the amount of CZK
3,636,600 by using the FIFO method and CZK 3,609 775.2 by using the weighted average
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method by a certain simplification. The financial statements of Agrospol RoZmital
in the Sumava were used to quantify the influence of the difference in the income.
This company showed a similar level of the consumption.

The possibility that the company uses the weighted average method for valuation of stocks
consumption was taken as a starting. These financial statements have been used to calculate
“Gurcik” model (i.e. G-index) in the case that the company used the weighted average
method. When using the FIFO method assets, inventories and the profit decreased by CZK
27,000 and the cash flow increases of CZK 5,130.

Table 3. Valuation of consumed stocks by decreasing unit prices

Unit price Total price Unit price Total price
1 Initial state 150 510 76 500 51 76 500
2 Income 150 507 76 050 50.7 76 050
3 Income 100 505 50 500 50.5 50 500
4 Income 200 500 100 000 50 100 000
5 Income 100 498 49 800 49.8 49 800
6 Issue 200 CZK/pc — 509.25 101 850 CZK/pc — 504.07 100 814
7 Income 100 497 49 700 49.7 49 700
8 Income 100 495 49 500 49.5 49 500
9 Issue 100 CZK/pc — 507 50 700 CZK/pc —501.77 50177
10 Income 150 490 73 500 49 73 500
11 Issue 300 CZK/pc — 501.67 150 500 CZK/pc — 499.412 149 823.6
12 cons-l;.lo;a;:tion 850 303 050 300 814.6

Source: own processing

The G-index was created by Professor Gurcik for assessing agricultural enterprises
in the Slovakia. Companies, that were achieving profit in years from 1988 to 2000 and their
profitability were above 8 %, were included into the group of thriving enterprises. This amount
is taken as the threshold, when the capital invested in the company still retains its fair value.
The enterprises which achieved loss during the years 1998 — 2000 were included in the group
of bankrupt enterprises. The G-index takes the following form:

G=3.412*NZ/A+2.226 *VH /A +3.277 *VH /VYN + 3.149 * CF / A—2.063 * ZAS / VYN

Where are: A assets
NZ retained earnings
VH the profit
VYN revenues
CF the cash flow
ZAS supplies

According to the resulting value of the G-index companies are divided as follows:
1.8<G thriving businesses
-0.6 <G <1.8 the Gray Zone
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G<-0.6 bankrupt enterprises (Gurcik, 2002)
The calculation the G-index by using the weighted average method:

G =3.412 * 8 051/16294 + 2.226*%1593/16294 + 3.277*1593/12767 + 3.149*(-420)/16294 —
2.063*3192/12767 = 1.715452

The calculation the G-index by using the FIFO method:

G =3.412 * 8 051/16267 + 2.226*1566/16267 + 3.277*1566/12767 + 3.149*(-415)/16267 —
2.063*3165/12767 = 1.713182

If a company tries to minimize tax liability to reduce the profit by increasing consumption
of inventory valuation, it also leads to a reduction the value of the G-index. So it leads to
a worse assessment of the company in terms of financial health. If a company uses a method
that leads to maximize the profit, it can cause loss to investors, who have invested in this
company with respect to the results of the financial health assessment. This example
illustrates the effect of the valuation of stocks to consumption profit. It is contemplated that
other problem areas are displayed faithfully. If we assume that there is a combination
of options that lead to set goals, distortion can achieve much more perceptible levels.

4 Conclusion

According to initial analysis, there are many factors that lead to different values in the financial
statements such as legislative reasons, branch and accidentally or deliberately chosen
methods of owners or management. The example can demonstrate how the financial health
assessment has been influenced by a targeted choice of methods. There are many possibilities
to influence the value in the financial statements. If they are combined, it is very difficult
to determine the true state of financial health.

This article builds on the previous analysis of accounting of the animals when a rather
significant difference in the result was documented as a result of the chosen method
of accounting. Analyzed method of inventory valuation can illustrate the other possible value
discrepancies. Although the percentage difference was relatively small (in this case 0.13%)
in large volume it could be a significant amount.

It is necessary to look at the problem of influencing the outcome of the financial health
assessment comprehensively. Mainstreaming the issue of owned and purchased inventories,
compliance of record keeping and the choice of calculation method, aspects arising from
leases, are being discussed in. The paper outlined aspects arising from leases and subsidies,
which will aim for further analysis.
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Annotation: Czech farmers are convinced that domestic food producers are discriminated against foreign
producers on the Czech markets. The main argument is that market prices of the Czech food products are
higher than the prices of comparable food products from abroad with respect to ownership of the foreign
capital. It was necessary to determine whether and how differ trade margins for the domestic and import
products. The Czech margins were calculated as the share of the domestic food prices (DP)
on the consumer prices (CP) and import margins as the share of the imported food prices (IP) on CP.
For these calculations the model AGRO-2014 was used. It is a mathematical model of the agrarian sector
which is going out from agricultural production, over processing of agricultural raw materials on food,
distribution to stores and subsequent consumption. Calculation of margins for the consumer basket
includes such food groups for which there exist all kinds of prices. For that "market basket" there was
calculated total "fictitious" sum of the entries in the DP, IP and CP. The results show that the average
margin for the Czech food was 35.5%, while filling the "market basket" only for the imported food resulted
to the average margin 34.9%.

Key words: agrarian sector, mathematical modeling, model AGRO-2014, discrimination of Czech
producers, food margins, retail chains

JEL classification: Q18, Q15, Q51, C02, C31, C61

1 Introduction

Agriculture is an important part of the national economy and food industry finalizes
and represents domestic agricultural production in the Czech food market. From this reason
the question of enforcement of Czech products in the domestic market is for the Czech
producers significant. On the Czech food market, simultaneously enters also the foreign
competition, especially from Germany and Poland, which in the case of favorable prices
of imported products for Czech consumers can cause extrusion of domestic production
from the Czech market. On the EU market can be no custom barriers among Member States,
thus the combat between domestic and foreign producers about the Czech consumers can go
only on economic basis, i.e. whether the foreign producers can produce a comparable food
commodities cheaper than the domestic producers.

In the long term there are in IAEA developed mathematical models analyzing and assessing
the economic efficiency and competitiveness of Czech producers in agriculture and food
industry (Foltyn et al., 2014a and 2014b; Foltyn, Zedni¢kova and Chaloupka, 2014; Foltyn,
Zednitkova and Humpadl, 2013; Mezera et al., 2015; Stikova et al., 2013). In 2014 and 2015
the research focused mainly on modeling the relationships especially between farmers
and processors (model AGRO-2014) .

Czech producers are convinced that the above competition between domestic and foreign
producers includes discriminatory elements for domestic producers.
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Solving this problem with the help of the model AGRO-2014 and description of the model
is included in this paper.

2 Materials and Methods

2.1 Research question

Statement: "Retail chains in the Czech Republic prefer foreign food suppliers to domestic
producers by higher margins on domestic products.”

To prove the validity or invalidity of this statement we have used a mathematical model AGRO-
2014 for solving the market equilibrium in the agrarian sector.

2.2 Model of the agrarian sector AGRO-2014

Model AGRO-2014 was built on the model principles of the project of the Home Office (model
HO), which was aimed at ensuring minimum nutritional needs of population in crisis situations
(Stikova, O. et al., 2013). Model AGRO-2014 is an extension and generalization of the model
HO for solving standard situations in the entire Czech agrarian sector. The model was created
within the Internal Research Project System of IAEI for the year 2014 (Foltyn, I. et al., 2014).

The model includes the main agriculture production, its processing in the food industry, food
distribution to retailers and their consumption by the population. Model AGRO-2014, unlike
the model HO, includes Czech foreign trade in agricultural and food products (CZSO, 2014).

AGRO-2014 is a model of the partial market equilibrium, which shows what volume
of domestic production of agricultural and food commodities is acceptable to domestic
consumers in revenue and cost ranges of the Czech Republic and their linkages to the EU
market, where there is carried out a crucial part of the foreign trade transactions. The model
takes into account the self-sufficiency of the population.

Agrarian sector for the purposes of modeling consists of the following sections (subsectors):

AGRI - section of agriculture, i.e. domestic production, import and export of agricultural
commodities;

FIND — section of food industry, i.e. domestic production, export and import of food
commodities;

RET - section of retail, i.e. food sales of domestic or imported provenience;

FCON - section of food consumption, where Czech consumers realize their food purchases
through the RET section, eventually by the form of self-sufficiency.

In the model AGRO-2014 it is assumed that actors of sections AGRI, FIND and RET are trying
to maximize their profits (revenues minus costs). Consumers in the section FCON try to
minimize their food expenses, while complying with actual consumption in the Czech Republic
(CR) per capita and year, or based on nutritional recommended doses.

2.3 Section AGRI

Domestic production of agriculture sector in the model AGRO-2014 is represented by
commodities from the production part of the Economic Accounts of Agriculture (CZSO, 2008-
2013). EAA includes all the major crop and livestock commodities of Czech agriculture. The
value expression of this production for major commodities, which publishes every year CZSO,
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it is possible to express as the decomposition of the total volume of the commodity (hectare
area / number of animals), the average intensity level (hectare yield / animal intensity)
and average farmers’ price of commodity (FP). Selected commodities comprise approximately
98% of the total extent of Czech agriculture.

Imports and exports of agricultural raw materials are in the model AGRO-2014 represented
through commodity balances published by the Ministry of Agriculture and IAElI annually
in the Reports on the State of Agriculture for the Year (MoA, 2010-2013a). The domestic
production of the Czech agriculture, together with imports covers domestic consumption and
exports.

2.4 Section FIND

This section covers commodity processing of domestic production by the Czech food industry
which is based on the source “Production of selected products of the food industry” (CZSO,
2013b). The choice of commodities into the model AGRO-2014 is based on a ten figure CZSO
code, which covers major commodity of the food industry, divided into 9 main branches 10.1
to 10.9 (MoA, 2010-2013b). Selection of commodities, which were included in the model
AGRO-2014 were based on the following criteria:

Criterion C1: For a range of selected commodities was chosen lower limit of 1000 t.

Criterion C2: There were considered factual contents of commodities so that the selected
commodities are traceable to the food sales and consumption in sections RET and FCON.

Criterion C3: Selected commodities should cover critical food processing industries that have
relations to agricultural production in the section AGRI.

According to the criteria C1-C3 were eliminated e.g. commodities such as leather processing.
On the other hand in the selection remained commodities of the feed production industry.

Selection of food commodities in the model AGR0O-2014 contains data about the physical form
of production and sales of the commodity (in ths.t), followed by the value expression of this
production and sales (in mil. CZK) and calculation of the average price of production and sales
for the commodity (in CZK per kg), hereinafter referred to as DP, by calculating value
expression / physical amount. The total value of production of selected commodities amounts
to about 166 billion CZK, which represents 75% of the food industry (MoA, 2010-2013b).

Another important part of the section FIND in the model AGRO-2014 is exports and imports.
The choice of exported and imported food commodities was based on the agrarian foreign
trade in 2012 from the foreign trade statistics and the corresponding selection methods
(CZS0, 2014). The choice of commaodities in the food exports and imports is not symmetrical
because also in this case the selection criteria C1-C3 were used.

When including customs tariff codes, i.e. HS Code (Harmonized System Description
and Coding) and CN code (Combined Nomenclature EU), into groups CPA (Classification
of Products) there was primarily used the official converter CN to CPA. In some cases,
however, the transfer was carried out using its own methodology (e.g. for new codes).
In addition, there was taken into account specifics of the Czech foreign trade, which resulted
e.g. for excluding items, which mainly include raw milk.
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Selected commodities in imports and exports have like food commodities of domestic origin
guantitative indicators (ths.t) and their value expression (mil. CZK). On the base of these
indicators there are defined average import prices (IP) and average export prices (EP).

The total volume of import of selected commodities (3.1 mil.t) is smaller than the volume
of commodity exports (3.6 mil.t) in physical terms, while in value terms, total imports (104
billion CZK) greater than exports (85 billion CZK). This confirms with the thesis that the Czech
Republic imports more expensive products (IP is 33 CZK/kg) than exports (EP is 24 CZK/kg).
Thus CR exports products with a lower value added and imports products with higher value
added.

2.5 Sections RET and FCON

The sections retail (RET) and food consumption (FCON) represent sale and consumption
of the food commodities by the population. These sections are interconnected, and differ only
by the self-sufficiency for some food products.

The most important indicator of this section is the consumption of food products per
inhabitant, which is observed every year (CZSO, 2013a). Through consumer prices (CP) also
monitored (CZSO, 2013c) are then calculated the average food expenses per capita and,
consequently, total food expenses in CR.

Consumer prices differ from DP and IP only by retail and import margins, respectively, and
value added tax (VAT) on food products (in CR is 15 %). Thus, following equations hold:

CP - 15% VAT = DP + DP.margins (for food processed in the food industry),

CP - 15% VAT = FP + FP.margins (for the food products outgoing directly from the agriculture
with farmers’ prices to retail, e.g. fresh fruit and vegetables)

CP - 15% VAT = IP + IP.margins (for all imported food).

For comparison of margins on domestic and imported food products were constructed two
indicators:

DP expenses: Average food expenses per capita in DP (or FP);
IP expenses: Average food expenses per capita in IP.

Comparison of these indicators was used to analyze retail margins.

2.6 Retail margins on domestic and imported food

The margins for Czech food products were calculated as share of prices of food producers on
consumer prices, while margins for imported food products as share of import prices on
consumer prices. Retail margins were calculated according to the following formula:

- for domestic prices: (CP-DP) / CP,
- for import prices: (CP-IP) / CP.

Using the model AGRO-2014 there were calculated differences in financial terms of food
consumption by using various types of prices (DP, IP, CP). The volume of individual food
products which entered in the model AGRO-2014 was created according with the actual
consumption data ("real" consumer basket).
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CP are monitoring by CZSO for a wide range, i.e. it is not a problem to calculate adequate food
prices in the model. For additional calculations and comparison of different types of prices
was deducted 15% VAT from CP.

DP are officially monitoring only for a narrow range of food that does not match the structure
of the model-AGRO-2014. For DP and IP there were also used a methodology of the section
2.4

For both cases, it is adopted a theoretical construct of DP and IP, whereas the other data are
not available. It means that calculation of retail margins represents a model solution
of the situation on the Czech market, i.e. the model simulations of the actual state. Calculation
of margins based on the "market basket" is much more realistic than the calculation only
for a concrete food product.

For all foods and food groups in the model AGRO-2014 there are not available prices. That's
why there was chosen a range of food products for which it was possible to determine all
prices. For these commodities there were calculated and modeled retail margins in 3 variants.

Variant 1 includes such food groups, where we have all kinds of prices. For this choice there
was calculated the "fictitious" sum of expenses for DP, IP and CP. Based on this model solution
there were calculated retail margins. The results show what profit margin would have
obtained retailers if the whole range of food products were filled-up for only domestic or
imported products. Number of food groups had to be excluded from the model calculations
for incomparability of the assortment, or for the inability to price comparison of food supply
in the course of the year (e.g. higher import prices of fruit and vegetables in the winter months
and lower domestic prices at harvest time).

Similar calculations were made in the fulfillment of the model only for Czech food producers
in DP related to the CP (variant 2), and only for imported products in IP prices to CP (variant
3). In variants 2 a 3, where there was available a wider range of commodities and their
adequate prices, there were analyzed and evaluated margins in relation to individual food
groups.

For all variants, the carried out calculations represent model simulations of price relations
in the food chain.

3 Results and Discussion

3.1 Theoretical proof of Statement

If the model AGRO-2014 calculates the optimal state of the agrarian sector, then for each
section AGRI, FIND and RET there was calculated maximum profit. Thus retailers obtained their
maximum (i.e. the highest possible) profit by selling domestic and imported food.

If the price of domestic producers (DP) is lower than the import price (IP), then the retailer
has a lower profit from the sale of imported food than from domestic food, and thus he has
no logical reason for the sale of imported products with lower margins.

If the price of domestic producers (DP) is higher than the import price (IP), then the higher
margins on the domestic food would increase CP against IP, and thus domestic food products
would be unsaleable.
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If the retailer would under these circumstances still wanted to sell domestic food, he would
conversely decrease margins on the domestic food, which would reduce his profit.
If the margin on the domestic food was the same as on the imported ones, the retailer would
have to rely on advertising promoted the quality of Czech food against the foreign
competition.

In the solution of the model AGRO-2014, where there are assumed the same margins for both
domestic and imported products, the imported product does not enter into the solution
(supply) if the IP is higher than DP. In the opposite case, the imported food product enters into
the solution, because DP ate higher than IP and domestic producers are more expensive then
foreign competitors.

3.2 Practical proof of Statement

In this section, there are analyzed model results of variants 1-3 (sec. 2.6). Model results
for variant 1 are contained for illustration in the tab. 1.

Variant 1: The product selection in this variant is very limited, but it says about
the interrelationship among all kinds of observed prices. The calculations show that a slightly
higher average margin was achieved for the Czech food. When filling the model by the Czech
products, the average margin is 35.5%, while in case of imported products the value is 34.9%.

The most striking difference between total consumption expressed in IP and DP (fictitious
revenues) is for potatoes (122.0%), confectionary (56.6%) and pasta (41.2%). For potato
imports is the reason for early potatoes Assortment of further 2 products will probably be
quite different types of products. Conversely, the biggest difference between at a higher price
for consumers expressed in CPV is for cocoa products (41.9%), eggs (27.7%), soft cheese
(23.9%) and vegetable oils (14.5%). For these products play a role a different range.
The exception is eggs, which are imported at lower prices than Czech products.

Variant 2: In this variant, where there are available DP, the average margin is 38.3% (including
fruits and vegetables).

The highest margins are achieved for vegetables and fruits. Then also for oils (65.5%),
confectionary (62.0%), condensed milk (58.8%) and milk powder (48.5%).

The lowest margins are monitored for bread (6.5%), chicken (18.0%), vegetable oils (21.1%),
sugar (22.4%) and flour (22.7%).

The very low margin for bread is probably related to the decrease in consumption of this
commodity. Consumption of bakery products on the contrary is rising and therefore
the margin is much higher (31.9%).

Variant 3: In this variant, from the model calculations with IP comes out the average margin
37.1% (including tropical fruits and pulses).

The highest margins are for pulses and for fruit and vegetables. Then the high margins are also
for cocoa products (64.9%), lard (55.2%) and soft cheese (53.7%). The reason of the high
margins on cocoa products might be different assortment (DP are significantly higher than IP).
Different margins added to the DP and IP represent probably attempt of retailers to reach
the comparable CP.
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The lowest margins are monitored for butter (9.3%), flour (8.9%). The very low margin
for butter is likely caused due to retailers” effort to sell more imported products, because DP
is significantly lower than IP (by 20.5%).

It is obvious that in variants 2 and 3, the highest margins are achieved for fruits and vegetables.
This is an assortment which is perishable and during the storage and supply leads
to the highest losses. The lowest margins are mainly for food with a long shelf life (sugar,
flour), where the losses are very rarely.

4 Conclusion

The model calculations show that retail margins at Czech and imported products do not differ
significantly (the difference of the average margins is minimal). Negligibly higher margins
for Czech products may be due to a higher surcharge (margins), but also in the assortment
difference of domestic and imported food products. It is evident that the retail determine
margins similar for the Czech and imported food.

Higher Czech margins for some food products are adequate to retailers’ effort to remove
differences between DP and IP aiming to the same CP appropriate to demand.

The margin level for the Czech food can be a problem for some products. It deals with dairy
products (butter, condensed and powdered milk), where we are monitored higher margins
than for imported products. This may indicate a problem with the application of domestic
products on the market.

On the other hand, higher margins for some imported food products were monitored
for cocoa products, pastry, eggs and soft cheese.

From the economic point of view, it is not understandable, nor justifiable the interest of retail
to a significant increase of food import with lower margins. Retailers would gain in this case
lower profit than in the opposite case, which is in contradiction with the assumption
of the profit maximizing.

On the basis of results from sections 3.1 and 3.2 can be stated that Statement does not hold.
This means that the domestic producers are not economically discriminated against
the foreign competition on the domestic markets.
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Table 1. Calculations of retail margins for selected consumer basket (variant 1)

DP IP CP-VAT DP-IP
DP margins®  IP margins®

Consumer basket on 2) on 2) on 2) margins

consum. consum. consum.

CzZK CzK CzK % % % points
Beef meat 360.3 393.6 492.6 26.9 20.1 6.8
Pork meat 13323 1260.4 1902.9 30.0 33.8 -3.8
Poultry 1064.6 1041.4 1297.7 18.0 19.8 -1.8
Meat products 1497.1 1997.0 2548.1 41.2 21.6 19.6
Fish 437.5 396.8 738.2 40.7 46.2 -5.5
Milk drinking 611.2 698.6 878.6 30.4 20.5 9.9
Cheeses soft 222.6 169.5 366.0 39.2 53.7 -14.5
Cheeses other 12284 1246.0 19111 35.7 34.8 0.9
Milk powder 17.3 22.0 335 48.5 34.2 14.3
Milk condensed 24.5 30.5 59.4 58.8 48.7 10.1
Other dairy products 921.2 913.3 1614.6 42.9 43.4 -0.5
Eggs 501.8 362.6 684.9 26.7 47.1 -20.3
Butter 418.0 503.5 555.1 24.7 9.3 15.4
Lard 713 92.4 206.6 65.5 55.2 10.2
Vegetable oils eatable 380.4 3254 482.3 211 325 -11.4
Sugar 284.1 295.4 366.0 224 19.3 3.1
Cocoa products 1407.6 817.5 2329.3 39.6 64.9 -25.3
Non-cocoa confectionary 228.5 198.7 380.8 40.0 47.8 -7.8
Potatoes for consum.? 214.7 476.8 621.6 65.5 23.3 42.2
Wheat flour 188.2 221.7 243.4 22.7 8.9 13.7
Pastry fine 1126.2 808.6 1456.5 22.7 44.5 -21.8
Pastry current 1311.3 1475.0 1926.6 31.9 234 8.5
Pastry durable 344.3 539.1 905.2 62.0 40.4 215
Pasta 121.7 171.8 208.4 41.6 17.5 241
Total food expenses 14 315.0 14 457.5 22 209.4
Average margin 35.5 34.9 -0.6

1) If DP do not exist then FP are used.

2) Price for kg multiplied by consumption per capita and year.

3) DP margins are calculated according to the formula (CP-DP)/CP.
4) IP margins are calculated according to the formula (CP-IP)/CP.

Source: Own calculations from the data of Czech Statistical Office
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Annotation: Main objective of analysis was the relationship between subsidization of large-scale farms
and their technical efficiency. Besides, research included the identification of the factors that determine
this efficiency of farms. Financial support should motivate to increase the production capacity of farms, as it
will significantly reduce the cost of capital. It can be verified by determi-nation of the technical performance
indicators and economic indicators. The implementation of the Common Agricultural Policy (CAP) instruments
changed relationships between the factors of production. Subordination of Polish agricultural sector to the
principles of the CAP, led many scientists to analyze the problem of affection of CAP instruments on achievement
of objectives outlined in the Treaties of Rome.

Author performed research of 78 large-scale farms (> 100 ha UAA) each year (panel data 2007-2011)
and estimated technical efficiency indicators by using Stochastic Frontier Analysis (SFA) and Data Envelo-
pment Analysis (DEA). The sample was divided into two groups: (1) farms with a dominance (60%) of crop
production and (2) other farms (with a dominance of livestock or with the mixed production). Parametric
method was supplemented to non-parametric approach. Then it was made an analysis of a set
of determinants of technical efficiency by using panel models.

The analysis of the results showed that the parametric approach was more resistant to the heterogeneity
of the sample (its inhomogeneity) than the envelope data (DEA). Own research failed to establish a set of
determinants of technical efficiency, which largely corresponds with those of other authors. The methods
used here are the most popular ways of calculating technical efficiency. Due to the nature
of the agricultural sector the superior properties of the SFA method was confirmed.

Key words: subsidies, technical efficiency, parametric method, non-parametric method.

JEL classification: Q15, Q18, Q24, C5, C23, C33, F15

1 Introduction

The CAP objectives enshrined in the Treaty of Rome in 1957 and repeated in the Constitutional

Treaty in 2004 include:

* raising agricultural productivity by technical progress and improve production,

* ensuring that the rural population has decent living conditions and increase the level
of income,

» stabilization of agricultural markets, ensuring an adequate supply of agricultural products.

Subordination of Polish agricultural sector to the principles of the CAP, led many scientists
to the analysis of the problem of affecting of CAP instruments on achievement of objectives
outlined in the Treaties of Rome. Author checked, how the first objective of the CAP was
realised. The main objective of this publication is analysis of the relationship between
subsidization of large-scale farms and their technical efficiency. Tasks within research are:

1. Identify the factors that determine the technical efficiency of the farms;
2. Comparison of results obtained by using parametric method and nonparametric method.
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The integration with the European Union changed the conditions of the functioning of Polish
agriculture in terms of the possibility of financing the development of farms.
The implementation of the CAP instruments changed relationships between the factors
of production. Investment expenditures improved the technical equipment of farmland.
The direct payments and other subsidies often weakened the incentive to look for other ways
to improve efficiency.

L. Latruffe et al. (2008, 2013) have written a lot of publications, but the pioneers in this field
were mainly L. Lachaal (1994) and A.D. Hennessy (1998). They analyzed the various aid
programs directed to agriculture in the context of improvement of the efficiency, productivity
and growth. Investments in new technologies, machinery or increase of the agricultural area,
increased production capacity of the farms (Smutka and Steininger, 2013). This suggests that
financial support should motivate to increase the production capacity of farms, as it will
significantly reduce the cost of capital. It can be verified by determination of the technical
performance indicators and economic indicators (Rezbovd and Skubna, 2013). Study
of literature (comparison 1) has shown both positive and negative impact of grants
on the effectiveness of farms.

Comparison 1. Impact of subventions on technical efficiency

Author Country Impact
Brimmer, Loy, 2000 Germany negative
Rezitis, 2003 Greece negative
Iraizoz, 2005 Spain negative
Hadley, 2006 Great Britain positive
Ooms, 2007 Netherlands positive
Zhu, Demeter, Oude Lansink, 2010 Germany, Netherlands, Sweden negative

Source: X. Zhu, R.M. Demeter, A. Oude Lansink, Technical efficiency and productivity differentials of dairy
farms in three EU countries: the role of CAP subsidies, ,,Agricultural Economics Review”, vol. 13, no. 1, 2012.

The issue of the impact of subventions on the technical efficiency of farms included more than
555 thousand publications. In contrast, evaluation and impact analysis of the CAP instruments
on the technical efficiency of European farms were the object and purpose more than 140
thousand publications.

A review of the literature shows that there remains a certain degree of connection between
direct payments and agricultural production (Bhaskar and Beghin, 2007, 2010). This is due to
the complexity of the mechanisms of their impact on the agricultural farm and their owners
decisions. In no doubt, most of the previous studies focused on the insurance and wealth
effect as a consequence of use of decoupled subsidies.

Summing up, in most cases greater degree of dependence on subsidies farms got worse
the results of their technical efficiency. Grants can increase this efficiency if they are a stimulus
for innovation and enable the transition to new technologies. Otherwise, they reduce the level
of this kind of efficiency and weaken the incentive for farmers to improve competitiveness.

2 Materials and Methods

Technical efficiency (TE, productive efficiency) is used to indicate the possibility of increased
production using the same amount of expenditures (maximizing outcomes for given inputs)
or reduce expenditures while maintaining the same level of effects (a reduction in the effects
on the data). Therefore in literature is recommended to use one of two solutions:
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- parametric — (the Cobb-Douglas production function, Stochastic Frontier Analysis —
SFA, Distribution Free Approach — DFA, Thick Frontier Approach — TFA);

- non-parametric (Farrell linear isoquant, Data Envelopment Analysis — DEA, Free
Disposal Hull — FDH).

The division into parametric and non-parametric methods is based on the criterion of having
definition of the form of analytical functions (production, costs etc.).

Stochastic Frontier Analysis is the most widely used method of evaluating efficiency among
parametric methods (Pechrova, 2014). The starting point is the choice of the production
function, which is followed by determining the relationship between inputs and outputs.

Normally, this is a logarithmic form or its modification. The parametric approach is further
distinguished by deterministic and stochastic models.

For the measurement of the technical performance indicators (TE SFA) parametric method
of stochastic type was used. This approach requires the adoption of certain assumptions about
the production function or cost and takes into account the existence of statistical noise, which
is recognized as an additional random variable. The stochastic model is less susceptible to the
influence of outliers.

In summary, the SFA method is used to verify the accuracy of selection in terms
of the structure of production consumed in the course of the investment, and to identify
the factors that cause the technical inefficiency of the surveyed enterprises. SFA has two
important advantages. Firstly, in contrast to other parametric and nonparametric methods,
it enables the secretion of a random error. Secondly, like other methods of parametric
statistical significance tests, it enables the model parameters on the basis of which is carried
out evaluation of the effectiveness of the surveyed companies.

Then it was supplemented by non-parametric method. Author used DEA models with outputs
orientation (TE DEA). Data Envelopment Analysis is a non-parametric, deterministic method,
assuming the lack of provisions for the random component and the lack of specification
of the function, describing the relationship between inputs and effects. The creators based
their method on the concept of productivity, formulated by G. Debreu (1951) and M. J. Farrell
(1957). They applied the approach of the predecessors while modifying some assumptions
(regarding the case of the use of many resources and achieving a variety of effects). In its
original version, DEA models relate to solid economies of scale (CRS models), but this
assumption allows the repeal of disaggregation efficiency for pure technical efficiency and
scale efficiency. Hence, the model with the assumption of variable economies of scale (VRS)
adjusts the envelope in a less rigorous way and therefore more units can be considered
effective.

However, due to lack of clarity about the results and the direction of these relationships, re-
searchers continue to search for new methodological solutions. Therefore, recently extended
methodological framework for semi-parametric approach, was an parameterized impact
of the independent variables. For example, this approach applied by Kazukauskas’ team
in 2014. A. Henningsen and S. Kumbhakar (2009) proposed an eclectic approach to the analysis
of the technical efficiency of farms in Poland, with a combination of parametric and non-
parametric methods.
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When it comes to analysis of the methods of assessing the impact of the payments
on the functioning and results of agricultural farms, it should be noted that the studies to date
are dominated by panel and dynamic models. Panel models may take the form of: Fixed Effects
Model (FEM) or Random Effects Model (REM), but the decomposition of random element may
only take into account one factor (one-factor models), or two factors simultaneously (two-
factor models). Models of FEM and REM can generally be written as follows:

Yie = m; + bx; + e,

where: y;; —dependent variable for i-th object in the t-th period, m; —intercept, b — structural
parameter expressing the impact of explanatory variable X, x;; — explanatory variable reali-
sation for i-th object in the t-th period, e;; — residual value meeting traditional assumptions:
E(ei) = 0 and Var(eir) = S2.

For the sake of simplicity, a model with one explanatory variable was used, but it can also have
many explanatory variables (X). The choice between the FEM and REM is made using
Hausman’s test (for p = 0.05 the FEM model is considered more reliable than REM). However,
a universal method to be used in models, in which no assumptions are made about the normal
distribution of the random component, is the Generalized Method of Moments — GMM.
The most popular methods are, in practice, all methods based on GMM and, in particular,
the so-called first differenced GMM — FD GMM, introduced by Arellano and Bond and GMM
by Blundell and Bond (GMM — SYS GMMS). One of the main advantages of this method
is the possibility of its application to parameter estimation of nonlinear dynamic models.

2.1 Data

The basic source of data was a random sample of large scale farms (78) surveyed annually
by Department of Economics of Farm Holdings at IAFE-NRI. Author built data panel (390 farms)
for five years (2007-2011), which became the basis for further analysis and research. At the
end of 2007, in Poland there were 8,109 large-scale farms. In 2011, the number of such farms
increased to 9,882. Empirical data was derived from surveys, compiled for many years
by Department of Economics of Farm Holdings at IAFE-NRI. The sample was divided into two
groups: (1) farms with a dominance (60%) of crop production and (2) other farms (with
a dominance of livestock or with the mixed production). Next, the author established vectors
of variables needed to estimate the technical efficiency:

a) an effect: the sales revenue of agricultural production (sum of items “revenues from sales
and equivalent” and “other operating income”);

b) inputs (variables representing the material production factors):

e amount of labour (wage costs and their derivatives);
e area of owned and leased land (in comparative fiscal hectares);
e capital expenditures broken down by:
— fixed capital (amortisation),
— working capital (expressed in costs of materials, energy and external
services excluding internal consumption).

Then, for each of the farm groups (crop and other) was calculated technical performance
indicators. The author used: parametric approach (TE SFA); non-parametric method (TE DEA).
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The level of the efficiency (TE DEA) was determined by using CCR (TE DEA ccr model) and BCC
(TE DEA gcc model) models oriented on outputs. Then, the technical efficiency indicators were
considered as dependent variables of the panel models. The set of an independent variables
was determined on the basis of literature overview and own research experiences (table A.1
in appendix).

Large-scale farms operating as private companies were depicted by a much larger area
of agricultural land than individual farms. The analysis referred to the largest units belonging
to the group of large-scale enterprises, with an area of over 100 hectares. Basic description
was summarised in table 1.

Table 1. Key characteristics of large-scale farms

Variables Average values (2007-2011)

Area of arable land 757.75 hectares
Sales revenue and other operating revenue 705.00 thou. of PLN per 100 hectares
Total subsidies 106.00 thou. of PLN
Share of revenue from crop production in total revenue 67.25%
Share of cereals in the sown area 72.40%
Annual depreciation 46.04 thou. of PLN per 100 hectares
Costs of materials, energy and external services 485.80 thou. of PLN per 100 hectares
Salaries and extra charges 91.85 thou. of PLN per 100 hectares

Source: own calculation

3 Results and Discussion

Author separated two independent sets: crop farms and other farms. Then, the technical
efficiency indicators (TE DEA; TE SFA) were considered as dependent variables of panel
models. The results of performance indicators are showed in table 2. Moreover, in the
framework of non-parametric methods two variants of estimates (CCR and BCC) were

awarded.
Table 2. Technical efficiency of large-scale farms in period 2007-2011 (panel data)
TE DEA ccr model TE DEA Bcc model TE SFA
Specification without with without with without with
subsidies | subsidies | subsidies | subsidies | subsidies | subsidies
" Arithmetic mean 0.72 0.73 0.82 0.84 0.76 0.80
£ Standard deviation 0.21 0.20 0.18 0.18 0.12 0.12
“E Minimum 0.23 0.27 0.31 0.32 0.27 0.24
8 Maximum 1.00 1.00 1.00 1.00 0.96 0.98
Variability coefficient 0.29 0.27 0.22 0.21 0.16 0.15
. Arithmetic mean 0.67 0.73 0.78 0.82 0.75 0.78
g Standard deviation 0.2 0.18 0.19 0.17 0.16 0.14
"a;’ Minimum 0.17 0.28 0.4 0.43 0.11 0.17
< Maximum 1.00 1.00 1.00 1.00 1.00 0.98
© Variability coefficient 0.30 0.24 0.24 0.21 0.21 0.19

Source: own calculation

The resulting ratios revealed that in all cases the positive impact of the aid on technical
efficiency measurement was visible. In the results of the analysis, turned out that
the parametric approach (SFA) was more resistant to the heterogeneity of the sample (its
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inhomogeneity) than the envelope data (DEA). Next it was made an analysis of a set
of determinants of this efficiency (table 3).

Table 3. Determinants of technical efficiency

ependent variables (Y)

) TE DEA ccr model TE DEA Bcc model TE SFA
Independent variables
Crop farms
Type of model (FEM or REM) FEM REM REM

Constant

0.782*** (0.054)

0.859*** (0.053)

0.682*** (0.021)

l. subsidy rate

-0.717*** (0.139)

1. subsidy rate

-0.686** (0.312)

0.643*** (0.106)

Soil quality index

0.043 (0.029)

0.022* (0.013)

Profitability indicator of economic activity

0.042*** (0.009)

0.037*** (0.011)

-0.019*** (0.005)

Fertilizer application (kg NPK per hectare)

Fixed assets to current assets ratio

-0.004*** (0.001)

-0.003*** (0.000)

Livestock units per 100 hectares

0.014*** (0.000)

2008 0.023 (0.029) 0.016 (0.025)

2009 0.106*** (0.031) 0.069** (0.027)

2010 0.038 (0.028) -0.003 (0.024)

2011 -0.022 (0.031) -0.008 (0.03)

Number of observations 210 210 210

R? or Log likelihood ratio 0.727 0.675 189.286
Other farms

Type of model (FEM or REM) REM FEM REM

Constant

0.672*** (0.042)

0.672*** (0.036)

0.894*** (0.097)

I. subsidy rate

-0.283* (0.165)

1. subsidy rate

-1.350*** (0.218)

0.390** (0.157)

Crop production in agricultural production

0.001*** (0.000)

0.002*** (0.000)

Financial stress index

Location on the LFA areas (dummy)

0.151*** (0.048)

Fixed assets to current assets ratio -0.004* (0.002) 0.003* (0.002)
Age of manager -0.003* (0.002)
2008 0.011 (0.024)

2009 0.055** (0.025)

2010 0.100*** (0.025)

2011 0.114*** (0.027)

Number of observations 180 180 180

Log likelihood ratio 59.661 0.731 97.973

*** 1 percent level of significance; ** 5 percent level of significance; * 10 percent level of significance

Source: own calculation.

The impact of subsidies on the technical efficiency of large-scale farms is uncertain and incon-
sistent. Own research confirmed the dominance of the negative impact of subsidies on this
kind of efficiency indicators. Results from the model TE SFA were the best and this model was
the most reliable tool for analyzing the determinants of technical efficiency. Summing up, in
most cases greater degree of dependence on subsidies farms got worse results of their
technical efficiency. Research conducted by a team: L. Latruffe, L. Bakucs, S. Bojnec, I. Ferto,
J. Fogarasi, C. Gavrilescu, L. Jelinek, L. Luca, T. Medonos and C. Toma (2008) showed that the
proportion of the grants affected the technical efficiency in a positive way, but some of them
- in a negative. Details of these studies are presented in comparison 2.
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Comparison 2. Determinants of technical efficiency

Country the positive dependency the negative dependency
Location/province (dummy), Subsidies for seeds and pesticides purchase per
Romanian Subsidies for crop output per hectare, hectare
farms Family farm dummy,
Share of liabilities in total assets,
Accession to the EU, Time trend,
Hungarian Legal form (legal entity), Livestock output to total output ratio,
farms Location, share of operating subsidies in total production
Soil quality index, value,
Land to labour ratio,
Time trend, Share of the farm’s area not in Less Favourable Area,
Czech farms Share of crop production in total agri- Limited liability company dummy,
cultural production, Total operational and investment subsidies,
Time trend, Operational subsidies to revenue ratio,
Slovenian Share of hired labour, Share of marketed output.
farms Share of rented land,

Herfindahl specialisation index,

Source: Latruffe L., Bakucs L., Bojnec S., Ferto I., Fogarasi J., Gavrilescu C., Jelinek L., Luca L., Medonos T.,
Toma C., Impact of public subsidies on farms’ technical efficiency in New Member States before and after EU
accession, 12th Congress of the European Association of Agricultural Economists — EAAE, 2008.

F. Lambarraa and Z. Kallas (2009) carried out the impact of LFA payments on the technical
efficiency of Spanish farms producing olives. The areas eligible for LFA payments in Spain
constitute up to 80% of rural areas. The results showed that LFA and several other factors
impacted negatively on technical efficiency indicators. It is worth noting that the LFA
payments reduced the indicators the most.

L. Latruffe and S. Bojnec (2013) conducted a study in the later years of Slovenian farms. As
a result, it is managed to establish the impact of subventions and the amount of agricultural
area for efficiency. It has been found that subsidies had a negative effect on the results
of technical efficiency. Enlarging of UAA acreage had its stimulant.

4 Conclusion

Subventions in many ways determine the technical efficiency. Hence, there is justification
for analyzing describing these relationships and their scale. With detailed research for each
type of farms we must specify a set of determinants of this efficiency. Many scientists already
have it established, creating a set of control variables, independent of country, time, research
or other characteristics of farms. This collection should be supplemented with information
on the external environment, including general economic situation. In previous subsidies
many goals were combined (allocative, redistributive, environmental, competitive).
It hindered control of the degree of their implementation and evaluate their effectiveness.

In the literature we can find examples of both positive and negative aspects of subsidies’
impacts on the technical efficiency. Generally, the direction of this relationship and the scale
depend on many factors: direction of production and degree of specialization of farms,
the area of farms and their economic size, the region in the country, the geographical location
and natural conditions (topography), the level of development of the agricultural sector
before the accession to the EU, the current socio-economic situation in the Member States
(mainly the situation on the labour market excluding agriculture).
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The impact of subsidies on the technical efficiency of large-scale farms was uncertain
and inconsistent. Own research confirmed the research hypothesis. Current forms of the CAP
subsidies do not realize the objectives of the policy. The financial support reduces farmer’s
entrepreneurship and competitiveness. That was a reason why many farms were inefficient.
Grants can increase this efficiency, if they are a stimulus for innovation and enable
the transition to new technologies.

Moreover, own researches show a completely different results from TE DEA and TE SFA
models. These results are in opposite to each other. A quality of estimation TE SFA models
is much better. The analysis of the results show that the parametric approach was more
resistant to the heterogeneity of the sample (its inhomogeneous) than the envelope data
(DEA). Own research failed to establish a set of determinants of this efficiency, which largely
corresponds with those of other authors.
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Appendix. Table A.1. Description of variables used in the models

Variable name Unit Description

Subsidy rate | [%] Ratio of all subsidies to operating revenues

Subsidy rate Il [%] Ratio of direct payments to operating revenues

Legal form of organization Oor1l Dummy variable (1 — legal entity, 0 —other forms)

Preferential credits / all credits [%] Share of preferential credits and loans in a total sum of credits and loans

HHI (0;1) Herfindahl-Hirschman index is defined as measure of production
concentration. It is calculated by squaring the crops, livestock and other
production share in total production of farm, and then summing the
resulting numbers

Leased land / agricultural area [%] Share of leased land in the agricultural area

Arable land / agricultural area [%] Share of arable land in the agricultural area

Soil quality index This measure indicates quality of soil

Equity capital / borrowed [%] Share of equity in borrowed capital

capital

Fixed assets/current assets [%] Share of fixed assets in current assets

Crop revenues / sales reve- [%] Share of crop sales revenues in total sales revenues from agricultural

nues production of farm

Investment rate [%] Gross investment/ annual depreciation

Financial stress index [%] Interest and rental fees to sales revenues ratio

Current liquidity Ratio of current assets to current liabilities

Financial surplus/liabilities [%] Ratio of net financial result (increased by amortisation) to total farm
liabilities

Mechanization of work [%] Ratio of total fixed assets (gross) to average number of full-time
workers

Technical equipment of farm- [%] Ratio of total gross fixed assets to the total area of farmland (hectare)

land

Crop insurance Oorl Dummy variable (1- if a farm buys, 0 — otherwise)

Livestock insurance Oor1l Dummy variable (1 — if a farm buys, 0 —otherwise)

Location on LFA Oor1l Dummy variable (1 —if a farm is located on LFA, 0 — otherwise)

Agro-environmental Oor1l Dummy variable (1 — a farm participates, 0 - otherwise)

schemes

Rural Development Programme Oor1l Dummy variable ( 1 — if a farm participates , 0 — otherwise)

Leasing Oorl Dummy variable (1 — if a farm uses, 0 — otherwise),

Age of manager years

Work experience of manager years

Fertilizer application kg NPK per ha

Education level Oor1l Dummy variable (1 — higher education, 0 — secondary education or below
for a farm manager)

Number of managers (full- number

time employees)
Livestock units (LU) per 100
hectares

LU per 100 ha

Cereals in area sown [%] The share of cereals in sown area
Location of farm Oor1l Dummy variable (one of the 16 regions)
Subsidies thou. of PLN Direct payments, LFA payments, sugar payments, refund of excise,

subsidies to seeds, 2. Pillar payments, other subsidies, agri-environmental
payments, total subsidies.
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Annotation: Agriculture plays an important role in the provision of a wide range of public goods, such as
farmland biodiversity, water quality and availability, soil functionality, air quality, climate stability,
resilience to flooding, agricultural landscape, social, economic and cultural viability of rural society, farm
animal welfare and food security. This provision of public goods is generally accepted as a justification for
public intervention in a market economy. Ever since the reform in 1985, Common Agricultural Policy has
been targeted to enhance the provision of public goods. A recent CAP reform introduced the Green Direct
Payment — a new policy instrument in Pillar 1 — which remunerates farmers for the provision
of environmental public goods. However, there are also instruments in Pillar Il that support the provision
of environmental goods, including social public goods. The paper addresses these issues and focuses on
public goods provided by Czech agriculture. The research question is focused on the possibility
of economically valuating all these goods together using one valuation method. The research questions
will be answered by designating public goods in agriculture and specifying the most used method of their
valuation. A precise literature survey will be conducted, previous studies and scientific publications will
be compared, and the results of ecological, biological and economic research will be linked. The final state
of art will be used as a basis for calculating a level of subsidy that covers the production of agricultural
public goods.

Keywords: public goods; agriculture policy; externalities; valuation

JEL classification: H41, Q51, Q10

1 Introduction

The role of agriculture in the production of public goods has been developing since the late
1990s, when some public assets were perceived as externalities of agricultural production.
More precisely, they are those externalities that are united and inseparable goods
accompanying the production of agricultural commodities. A unity source of market and non-
market output is, according Shumwaye et al. (1984) in Lankoski and Ollikainen (2003),
mutually technical depending on the input, which is strengthened by fixed or quasi-fixed
inputs, such as soil. According to Burrell (2011), there are very few positive externalities whose
provision is tied to the production of agricultural commodities. More often, the production of
agricultural commodities is connected with negative externalities. For this reason he proposes
defining public goods such as the agriculturally separable (independent) output of agricultural
activity, whose prevalence may be increased independently of an increase in the production
of certain agricultural commodities. The main public goods connected with agricultural
production and corresponding with the above-mentioned definition are presented in Table 1.

Some public goods in their content overlap or act as intermediaries in the provision of other
public goods, e.g. the quality and availability of water and biodiversity, biodiversity
and cultural landscape, soil fertility and cultural landscapes. Many of them are also very
complex in character, such as biodiversity, which results from preservation of agricultural land
and activities associated with soil and farming practices. At the same time, however, it can be
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threatened by agricultural practices, particularly intensive production, animal husbandry, etc.,
in high concentrations.

Table 1. Definitions of primary agricultural public goods

Public Good Definitions

Climate stability is defined as a measure of how much of an ecoregion will remain suitable (that is,
Climate stability climatic conditions will remain within present parameters) for the species and ecosystems it contains
at present (Watson et al., 2013).
The variability among living organisms, including terrestrial, marine and other aquatic ecosystems
Biodiversity and ecological complexes (Bartkowski et al., 2015).
The degree of biodiversity (McNeely, 1988 in Cairns and Lackey, 1992).
Z\éi(tei;igilljiii/lty and Stable supply of unpolluted water (Kaley et al., 2011).
The capacity of soil to fulfil the requirements assigned to it by nature, i.e. what the soil does in its
natural state (Volchko et al., 2013).
Soil functionality A result of the soil processes arising out of the complex interactions between living (biological) and
non-living (physical and chemical) soil components through the universal driving forces of matter
and energy (de Groot et al., 2002).

Air quality Clean, clear, unpolluted air (British Columbia, 2015).
Resistance against The capacity of a system to absorb disturbance and reorganize while undergoing change so as to still
floods and fire retain the same essential function, structure, identity and feedbacks (Walker et. al., 2004).

Visual phenomenon composed of physical attributes including geomorphology, land surface and
Cultural cultural development (Moran, 2005).
agricultural Unique geographic area (Swanwick et al., 2007).
landscape Ecological infrastructure that supports ecological processes and functions, together with the cultural

dimension of the long-term exposure of humans and technology (Madureira and Santos, 2012).

The availability of a certain level of economic opportunity, a minimum level of services and

infrastructure, and human capital and functional social networks which guarantee maintenance of
Rural vitality the long-term durability and attractiveness of rural areas as places to live, work and spend leisure

time (Kaley et al., 2011).

The attractiveness of rural life for the rural and urban populations (OECD, 2001).

Avoiding animal suffering and maintaining their good physical and mental condition (Webster, 1994).
Animal welfare The combination of the physical and mental health of an animal, given the harmonious life of an
animal in a certain environment (Hughes, 1976 in Carenzi and Verga, 2009).
Food availability at any time, in any location (Kale et al., 2011).
A condition where all people at any point in time have physical and economic access to food,
harmless in nutritional quality and quantity, to satisfy dietary needs for a quality and healthy life
(OECD, 2001).
Reduction in diseases and pathogens, as measured by a decrease in diseases, for which customers
are willing to pay additional funds (Stenger, 2000).

Food security

Source: Own elaboration

The provision of the above-mentioned public goods has become more and more pronounced
as the one of the Common Agricultural Policy goals. The historical pinnacle of this agricultural
policy goal can be found in the 1985 CAP reform. The recent CAP reform introduced the Green
Direct Payment — a new policy instrument in Pillar 1 — which remunerates farmers for
the provision of environmental public goods. However, there are also instruments in Pillar I
that support the provision of environmental goods, including social public goods. The paper
addresses these issues and focuses on public goods provided by Czech agriculture. The aim
of this paper is to determine the methods that are used to valuate the above-mentioned public
goods. Our research question is focused on the possibility of economically valuating all these
goods together using one valuation method.

2 Materials and Methods

In the paper, the authors used methods of analysis and compilation, and a comparative
method for documents, scientific articles and professional publications. The primary resource
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for scientific publications was the Web of Knowledge and SCOPUS database. The final state
of art, gained through a synthesis of knowledge and information, forms the basis for further
research into public goods valuation and, finally, calculation of the optimal level of subsidies.

3 Results and Discussion

Biodiversity is a pure public good with local, regional and international coverage. It can be
characterized as a complex (multi-dimensional) public good that occurs at a number of levels
of the biological hierarchy, from genes, through to individuals, populations, species,
communities and entire ecosystems (Norris et al., 2011). Nunes and van den Bergh (2001),
similar to Bartkowski et al. (2015), distinguished four types of biodiversity: gene, species,
ecosystem and functional. Madureira and Santos (2012) connected gene and species into one
category and distinguished three main components of biodiversity: (1) ecosystem and habitat
assemblage and network (ecological infrastructure), (2) ecosystem and habitat diversity, and
(3) genetic and species diversity.

All these components have value. This value may reside in the satisfaction that people get
from using biological resources, directly or indirectly, now or in the future, or in concerns that
future generations have some wider responsibility towards other living things. OECD (2002)
differentiates the moral value (or goodness) of biodiversity, which is defined in terms of well-
being, into intrinsic (ecocentric) value and anthropocentric (human well-being or economic
and higher order well-being) value. Nunes and van den Bergh (2001) added that the economic
valuation of biodiversity is based on an instrumental perspective on the value of biodiversity.
It is regarded as the result of an interaction between human subjects and biodiversity and its
changes.

According to OECD (2002), the economic value of biodiversity can be computed on the basis
of the reveal preference, state preference and benefit transfer approaches (including meta-
analysis (for example, see Brower et al., 1999, Matin-Lopéz et al., 2007)).

Moreover, we can distinguish three valuation approaches based on market value:

(i) the observed market value approach, which is based on the value of marketable
biological resources (e.g. genetic material),

(ii) the productivity approach, which is based on observing the physical changes
in biological resources (as inputs in the production function) and estimating what
differences these changes will make to the value of market goods (as outputs
of the production function) (e.g. Nunes et al., 2004),

(iii) cost-based methods, which assess the cost of different measures that would
ensure maintenance of the services provided by the environmental asset that is
being valued.

Instead of market price, the reveal preferences approach takes into account observed
behaviour to infer the value of biodiversity. This approach includes the travel costs model
(Maille and Mendelson, 1993; Hanley and Rufell, 1993), random utility model, hedonic model
(Evenson and Gollin, 1997) and averting behaviour model (Cooper and Freeman, 1991).

The valuation of biodiversity is based primarily on the state preference method. This method
can be subdivided into the contingent valuation method and attribute-based choice
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modelling, which includes choice experiment, contingent ranking, contingent rating and pair
comparison. Bartkowski et al. (2015) added that 80% of the studies that they reviewed applied
either contingent valuation or choice experiment.

Studies which specifically value habitat diversity include, for example, Willis et al. (1996), who
used the contingent valuation method (WTP), Moran et al. (2004), who used choice
experiment similar to Christie et al. (2006), and MacDonald and Morrison (2010), who used
choice modelling. Finally, genetic and species diversity was analysed by Loomis and White
(1996), MacMillan and Duff (1998), White and Lovett (1999), Foster and Mourato (2000),
White et al. (2001), MacMillan et al. (2003), Hynes and Hanley (2009) and Naald and Cameron
(2011). The major method was the contingent valuation method based on WTP. Loomis and
White (1996) applied meta-analysis on WTP. MacMillan and Duff (1998) used a discrete choice
contingent valuation basis for WTP calculation. Foster and Mourato (2000) used a contingent
ranking method, and Naald and Cameron (2011) used conjoint analysis.

Ecosystem and habitat diversity is often evaluated as part of the landscape (see Garrod
and Willis (1995), Bateman and Langford (1997), Bullock and Kay (1997) and Hanley et al.
(1998)). The method used for valuation of this public good was the contingent valuation
method. Hanley et al. (1998) also used choice experiment. Finally, the first component is also
valued as part of the agricultural landscape (see Madureira and Santos, 2012).

Water availability is considered to be a mixed public good with local, regional
and international scope. The previously mentioned methods can also be used for valuation
of water availability and water quality. The majority of studies are focused on water quality
related to different uses, such as drinking and recreation, and are based on the contingent
valuation method, e.g. Viscusi et al. (2004), Welle and Hadgson (2011), Kwak et al. (2013)
and Beaumais et al. (2014). From the remaining methods, we can mention benefit transfer,
which was used by Barton (2002) as well as Thomassin and Johnson (2008), and conjoint
analysis, used by Viscusi et al. (2008). Water quality is sometimes evaluated together with
water availability. For example, Latinopoulos (2014) used a choice experiment to obtain WTP
for drinking water quality and avoiding interruptions in water service. Water availability was
valuated by, for example, Jangdhani et al. (2012), who used the contingent valuation method
to assess water for irrigation. Maduireira and Santos (2012) added that water availability is
often valuated together with other public goods, such as landscape, farmland biodiversity, soil
quality, air quality and flood prevention (e.g. Scrapa et al. (2007), who used a choice
experiment, as well as Tait et al. (2008) and Baskaran et al. (2009), who applied choice
modelling, and Bliem and Getzner (2012), who used the contingent valuation method).

Climate stability is a non-rival and non-excludable pure public good with global scope.
The corresponding global public “bad” is global warming, including climate change. Climate
change causes various damages and risks, including increased storm severity, seawater rise,
and species extinction. The costs of climate change include economic losses, loss of life,
changes in quality of life and biodiversity losses (Rothman, 2003). On the other hand, there
are certain benefits, including reduced heating and increased productivity for some areas
of agriculture. Litman (2012) characterizes climate change impacts as indirect, long-term
and uncertain. In addition, many impacts do not affect markets. Because the damages involve
ecological resources and will occur in future generations, their value must reflect existence
value, legacy value and intergenerational value.
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Ninag-Djop and Bosh (2011) suggest three main techniques to be applied in economic
assessment, including cost-benefit analysis, cost-effectiveness analysis and multi-criteria
analysis. In addition to these techniques, more complex models are used. These models can
be divided into two groups. The first group of models is based on welfare economics, including
partial equilibrium and general equilibrium models. The second group of models combines
economics with physics, including physical and Ricardian models (Rothman, 2003). Economists
use non-market methods by using ‘implicit’ or ‘surrogate’ markets, or by creating
‘constructed’ markets. Hedonic pricing was focused on stated preference methods by
Maddison (2001), Kopp et al. (1997) and Layton and Gardner (2000). Heal (2000) and Bockstael
et al. (2000) applied the replacement cost method in their studies. Rotham et al. (2003)
mention other techniques that could be used for assessing climate change, including travel
cost, factor income, defensive/preventative expenditures, cost of illness/loss of income, and
group valuation. Litman (2012) adds two approaches to monetize climate change, including
damage costs and control costs (avoidance costs). The damage costs technique was used
in studies by Tol (2005), Jakob et al. (2006) and Bein (1997). Stern (2006) and Maibach (2006)
applied the control cost technique in their studies.

One prediction points out that if the concentration of carbon dioxide in the atmosphere
reaches twice the pre-industrial level, global annual damages would reach 1.5-2.0 percent
of world GDP (Conceicao, 2015).

Food security is considered to be a mixed public good with local, regional and international
scope. For example, food safety, which is defined by Stenger (2000) as “a morbidity reduction,
measured by a decrease in the illness probability, for which the consumer is willing to pay an
additional cost”, is mostly valuated using the contingent valuation (CV) method (Henson
(1996), Latouche et al. (1999), Rodriguez et al. (2008), Sundstrém and Andersson (2009), Tosor
et al. (2009) and more in Stenger (2000)). As Stenger (2000) added, a description of foodborne
illnesses (e.g. salmonella in Sundstrom and Andersson (2009)) and knowledge
of the corresponding probabilities are needed in order to valuate food safety. A similar
statement can be found in Kivi and Shorgen (2010). On the other hand, there are also papers
which analyse food safety in the context of chemical residues in food. A list of Scopus database
publications focused on food safety valuation is provided in Table 2.

Table 2. List of publications focused on food safety valuation

Publication Method Commodity lliness
Lee et al.,, 2015 cv Beef BSE
Bruner et al., 2014 Experimental auction Oysters

market
Chen et al., 2013 cv Milk
Ifft et al., 2012 Field experiment Chicken Avian influenza
Zheng et al., 2012 cv Pork
Theisl and Roe, 2010 Choice experiment Coliform bacterium
Merghentaler et al., 2009 cv Vegetables chemical residue
Roberts, 2007 Estimation method Foodborne
Posri et al., 2006 cv Vegetables pesticide residue
Rozan et al., 2004 Experimental techniques
Stenger, 2000 Experimental techniques  Vegetables Heavy metals

Source: Own elaboration

Community vitality can be categorized as a mixed public good with local coverage. It has been
a concern of researchers since the 1970s. Since then, the definition has been modified
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to include psychological aspects, and a political and sustainable dimension has been added
(Cotrell, 1976; Smailes, 1995). Shafer and Summer (1998) defined rural vitality as the capacity
of a local system to generate income and employment in order to maintain, if not improve, its
relative economic position. Koomen (2015) perceives rural vitality rather as a concept that
hints at the potential of rural areas to overcome possible problems, including the diminishing
importance of agricultural production. lkerd (2001) proves that there is an effort to explicitly
incorporate agriculture into discussion and research agendas addressing community vitality.
Empirical studies have measured rural community vitality using several indicators.
Reddyreddy and Darling (2001), cited in Koomen (2015), add the indicators wealth index,
employment index and personal strength index. In a conducted study, the Maine
Development Foundation (2000) included education-related indicators such as perception
of educational opportunity, employee-sponsored training and life-long training. Koomen
(2015) analyzed three key indicators, including population and demographics, economic
activity and available facilities. To analyze these key indicators, the rate of change
in the number of residences, age distribution, employment and number of facilities were
measured. lkerd (2012) compared two communities using thirty indicators in six dimensions
(safety, environment, education, public safety, economy and art/culture).

Air quality is a pure public good with local and international coverage. The emission of air
pollutants results from almost all economic and societal activities. Air pollutants include,
for example, nitrogen oxide (NOx), ammonia (NHs), ozone (Os), sulphur dioxide (SO2), carbon
monoxide (CO), lead (Pb) and benzene (CeHs). Poor air quality negatively affects agricultural
production, materials and buildings, visibility, the ecosystem, and the health of the population
(Rizzi et al., 2014).

Most studies assessing air quality use hedonic pricing or contingent valuation. Hedonic pricing
was used by Rosen (1974), Bayer et al. (2009) and Graves et al (1988), among others. Spatial
hedonic pricing was also used by Kim et al. (2003). The contingent valuation method was
applied to assess air quality by Arrow et al. (1993), Hammitt and Zhou (2006) and Wang
and Mullahy (2006).

Other approaches to valuate air quality were used by Rizzi et al. (2014), who applied a stated
choice experiment for trading off visibility against morbidity effects. A choice experiment was
also used by Yoo et al. (2008). Bollen (2015) applied general equilibrium models.

Soil functionality is a mixed good characterized by rivality and non-excludability. Functions
of this ecosystem can be classified into three categories: provisioning services, regulating
services and cultural services. According to de Groot (2002), the evaluation of soil functionality
is mainly based on methods of stated preferences, namely avoided cost and replacement cost
to evaluate these public goods. In a paper from Dominati et al. (2013), the use of methods
for the valuation of soil services is clearly shown. The author describes the methods according
to the function of this ecosystem. Market prices, provision cost, defensive expenditure
and replacement cost can be considered more frequently used methods.

Cultural landscape refers to pure public goods which provide the four most commonly
evaluated services: ecosystem, recreational, socioeconomic and cultural (Svejdarova
and Cudlinovd, 2013). The authors calculated the frequency of studies in prestigious
environmental economics journals focused on non-market evaluation of landscape services
within the years 2000 to 2012. The ecosystem function of landscape was most frequently
valuated with the following methods: stated preferences, namely contingent valuation,
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and the choice experiment method. Recreational functions are valuated mainly with revealed
preferences by the travel cost method. Contingent valuation and hedonic pricing follow.
The least common method was choice experiment. Socioeconomic and cultural functions are
valuated by the hedonic pricing and contingent valuation methods.

The socio-cultural and economic valuation of ecosystem services provided by Mediterranean
mountain agroecosystems were researched by Bernues et al (2014). For this purpose he used
a combination of deliberative (focus groups) and survey-based stated preference methods
(choice modelling - WTP).

Economic valuation of tropical forest ecosystem services is provided by Carraso et al. (2014),
who uses regression meta-analysis.

Comello et al. (2014) uses in his study two approaches: LCA life cycling assessment and
a mechanistic biogeochemical model. He focused his paper on evaluation of wetland.

Animal welfare is also a pure public good, which is commonly evaluated on the basis
of revealed preferences, namely contingent valuation — WTP methods and cost-oriented
methods. A paper by Napolitano et al. (2010) summarizes recently published studies
considering consumer willingness to pay more for products in compliance with animal welfare.

4 Conclusion

In the above paper, ten public goods that are unequivocally connected with agricultural
activities were defined. The authors included climate stability, biodiversity, water quality
and availability, soil functionality, air quality, resilience to flooding and fire, cultural landscape,
rural vitality, animal welfare and food safety into these public goods, which have the character
of both pure and mixed public goods. From the available scientific papers and publications,
the most frequently used evaluation methods of defined public goods and services were
determined. It was found that the most frequently used valuation technique is contingent
valuation. Choice experiment, travel cost, avoided cost, replacement cost, hedonic pricing
and cost benefit analysis are very often applied. It is possible to use the introduced approaches
to estimate the price of public goods, which can further serve to calculate optimal subsidies
for farmers and public goods production.

Acknowledgement

Pieces of knowledge introduced in this paper resulted from the solution of the research
project QJ1530286 “Optimization of the subsidy system for agricultural producers with regard
to the production of public goods” financed by NAZV within the research program: Complex
sustainable systems in agriculture 2012 -2018 "KUS".

References

Armates, CH. A., Venn, T. J. and Watson, A. E. (2014) ‘Applying Q-methodology to select
and define attributes for non-market valuation: A case study from Northwest Wyoming,
United States’, Ecological economics, vol. 107, Nov. 2014, pp. 447 — 456, ISSN 0921-8009

Arrow, K., Solow, R., Portney, P. R., Leamer E. E. and Radner, R. H. (1993) ,Report on the NOOA
Panel on contingent valuations, natural resource damage assessment under the oil pollution
act of 1990/, Federal Register, vol. 58, pp. 4601 — 4614, ISSN 0097-6326




Agrarian Perspectives XXIV.

N A —

Bartkowski, B., Lienhoop, N. and Hansijirgens, B. (2015) ’Capturing the complexity
of biodiversity: A critical review of economic valuation studies of biological diversity’,
Ecological Economics, vol. 113, May 2015, pp. 1 — 14, ISSN 0921-8009

Barton, D. N. (2002) ‘The transferability of benefit transfer: contingent valuation of water
quality improvements in Costa Rica’, Ecological Economics, vol. 42, no. 1-2, pp. 147 — 164,
ISSN 0921-8009

Baskaran, R., Cullen, R. and Wratten, S. (2009) ‘Estimating the Value of Agricultural Ecosystem
Service: A Case Study of New Zealand Pastoral Farming — A Choice Modelling Approach’,
Australasian Journal of Environmental Management, vol. 16, pp. 103 — 112, ISSN 1448-6563

Bateman, I. J. and Langford, I. (1997) 'Non user’ willingness to pay for a national park: an
application and critique of the contingent valuation method’, Regional Studies, vol. 31, no. 6,
pp. 571 —582, ISSN 1360-0591

Bayer, P., Keohane, N. and Timmins, Ch. (2009) ,Migration and hedonic valuation: The case of
air quality’, Journal of Environmental Economics and Management, vol. 58, pp. 1 — 14,
ISSN 0095-0696

Beaumais, O., Briand, A. and Millock, K. (2014) ‘What are Households Willing to Pay for Better
Tap Water Quality? A Cross-Country Valuation Study’, Working Paper-Novota di Lovoro,
24.2014

Bein, P., Reviews of Transport 2021 costs of transporting people in the Lower Mainland, British
Columbia Ministry of Transportation and Highways Planning Services Branch, 1996. [Online].
Available: http:// atwww.geocities.com/davefergus/Transportation/0ExecutiveSummary.htm
[Accessed: 23 Apr. 2015]

Birol, E., Kontoleon, A. and Smale, M., Combining Reveled and Stated Preference Methods
to Assees the Private Value of Agrobiodiversity in Hungurian Home Gardens, 2006. [Online].
Available: http://www.ifpri.org/sites/default/files/publications/eptdp156.pdf [Accessed:
23 Apr. 2015]

Bliem, M. and Getzner, M. (2012) ‘Willingness-to-pay for river restoration: Differences across
time and scenarios’, Environmental Economics and Policy Studies, vol. 14, no. 3, pp. 241 — 260,
ISSN 1867-383X

Bockstael, N. E., Freeman, M. A., Kopp, R. J.,, Portney P. R. and Smith V. K. (2000) ‘On
Measuring Economic Values for Nature’, Environmental Science & Technology, vol. 34, no. 8,
pp. 1384 — 1389, ISSN 0013-936X

Bollen, J. (2015) ‘The value of air pollution co-benefits of climate policies: Analysis with a global
sector-trade CGE model called WorldScan’, Technological Forecasting and Social Change,
vol. 90, Jan. 2015, pp. 178— 191, ISSN 0040-1625

British Columbia, What is air quality?, British Columbia, 2015. [Online]. Available:
http://www.bcairquality.ca/101/what-is-air-quality.html [Accessed 18 May 2015]

Brouwer, R., Langford, I. H., Bateman, I. J. and Turner, R. K. A. (1999) ‘Meta-analysis of Wetland
Contingent Valuation Studies’, Regional Environmental Change, vol. 1, no.1, pp. 47 — 57,
ISSN 1436-378X



http://www.ifpri.org/sites/default/files/publications/eptdp156.pdf
http://www.bcairquality.ca/101/what-is-air-quality.html

Agrarian Perspectives XXIV.

N A —

Bruner, D. M., Huth, W. L., Mcevoy, D. M. and Morgan, O. A. (2014) ‘Consumer valuation
of food safety: The case of postharvest processed oysters’, Agricultural and Resource
Economics Review, vol. 43, no 2, pp. 300 — 318, ISSN 1068-2805

Bullock, C. H. and Kay, J. (1997) ‘Preservation and charge in the upland landscape: The public
benefits of grazing management’, Journal of Environmental Planning and Management,
vol. 40, pp. 315 — 334, ISSN 0964-0568

Carrasco, L. R., Nghiem, T. P. L., Sunderland, T. and Koh, L. P., (2014) ‘Economic valuation
of ecosystem services fails to capture biodiversity value of tropical forests’, Biological
Conservation, vol. 178, Oct. 2014, pp. 163-170, ISSN 006-3207

Comello, S. D., Maltais-Landry, G., Schwegler, B. R. and Lepech, M. D. (2014) ‘Firm-level
ecosystem service valuation using mechanistic biogeochemical modeling and functional
substitutability’, Ecological Economics, vol. 100, Apr. 2014, pp. 63-73, ISSN 0921-8009

Chen, T., Song, M., Nanseki, T., Takeuchi, S., Zhou, H. and Li, D. (2013) ‘Consumer willingness
to pay for food safety in Shanghai China: A case study of gap-certified milk’, Journal
of the Faculty of Agriculture, Kyushu University, vol. 58, no. 2, pp. 467 —473, ISSN 0023-6152

Christie, M., Hanley, N., Warren, J., Murphy, K., Wright, R. and Hyde, T. (2006) ‘Valuing the
diversity of biodiversity’, Ecological economics, vol. 58, Jun. 2006, pp. 304 — 317, ISSN 0921-
8009

Cooper, M. L. and Freeman, A. M. (1991) Environmental Health Effects. In Braden, J. B.,
Kolstad, C. D. et al. Measuring the Demand for Environmental Quality. Amsterdan (NL):
Elsevier

Cottrell, L. D. (1976) The competent community. In B. Kaplan, N. Wilson & A. Leighton (eds.)
Further Explorations in Social Psychiatry. New York: Basic Books

Conceicao, P., Assesing the Provision Status of the Global Public Goods, 2015. [Online].
Available: http://web.undp.org/globalpublicgoods/globalization/pdfs/Conceicao.pdf
[Accessed: 23 Apr. 2015]

Daily, G. C,, (Ed.), 1997, Nature’s Services: Societal Dependence on Natural Ecosystem. Island
Press, Washington DC. ISBN 978-1559634762

Dominati, E., Mackay A., Geen, S. and Patterson, M., (2014) ‘A soil change-based methodology
for the quantification and valuation of ecosystem services from agro-ecosystems: a case study
of pastoral agriculture in New Zealand’, Ecological Economics, vol. 100, Apr. 2014, pp. 119-
129, ISSN 0921-8009

de GROOT, R. S., WILSON, M. A. and BOUMANS, R. M. J. (2002) ‘A typology for the
classification, description and valuation of ecosystems functions, goods and services’,
Ecological Economics, vol. 41, no. 3, pp. 393-408, ISSN 0921-8009

Evenson, R. E. and Gollin, D. (1997) ‘Genetic resources, international organisations, and rice
varietal improvement’, Economic Development and Cultural Change, vol. 45, no. 3, pp. 471 -
500, ISSN 1539-2988

Foster, V. and Mourato, S. (2000) ‘Valuing the Multiple Impacts of Pesticide Use in the UK: A
Contingent Ranking Approach’, Journal of Agricultural Economics, vol. 51, no.1, pp. 1 — 21,
ISSN 1477-9552



http://www.scopus.com/authid/detail.url?authorId=56143913600&amp;eid=2-s2.0-84885795940
http://www.scopus.com/authid/detail.url?authorId=36895860700&amp;eid=2-s2.0-84885795940
http://www.scopus.com/authid/detail.url?authorId=6507454540&amp;eid=2-s2.0-84885795940
http://www.scopus.com/authid/detail.url?authorId=53864093500&amp;eid=2-s2.0-84885795940
http://www.scopus.com/authid/detail.url?authorId=55716783400&amp;eid=2-s2.0-84885795940
http://www.scopus.com/authid/detail.url?authorId=53863715300&amp;eid=2-s2.0-84885795940
http://www.scopus.com/source/sourceInfo.url?sourceId=31872&origin=recordpage
http://www.scopus.com/source/sourceInfo.url?sourceId=31872&origin=recordpage

Agrarian Perspectives XXIV.

N A —

Garrod, G. D. and Willis, K. (1995) ‘Valuing the Benefits of the South Downs Environmentally
Sensitive Area’, Journal of Agricultural Economics, vol. 46, no. 2, pp. 160 — 173, ISSN 1477-
9552

Graves, P., Murdoch, J. C., Thayer, M. and Waldman, D. (1998) ‘The Robustness of Hedonic
Price Estiamtion: Urban Air Quality ‘, Land Economics, vol 64, no. 3, pp. 220 — 233, ISSN 1543-
8325

Hammitt, J. and Zhou, Y. (2006) ,The Economic Value of Air-Pollution_Related health Risks in
China: A contingent Valuation Study’, Environmantal and Resource Economics, vol 33, no. 3,
pp. 399 — 423, ISSN 0924-6460

Hanley, N. D., Macmillan, D., Wright, R. E., Bullock, C., Simpson, |, Parsisson, D. and Crebtree,
B. (1998) ‘Contingent valuation versus choice experiments: estimating benefits
of environmentally sensitive areas in Scotland’, Journal of Agricultural Economics, vol. 49,
no. 1, pp. 1—15, ISSN 1477-9552

Hanly, N. D. and Rufell, R. J. (1993) ‘The contingent valuation of forest characteristics: two
experiments’, Journal of Agriculture Economics, vol. 44, no. 2, pp. 218 — 229, ISSN 1477-9552

Heal, G. (2000) ‘Valuing Ecosystem Services’, Ecosystems, vol. 3, no. 1, pp. 24 —30, ISSN 1435-
0629

Henson, S. (1996) ‘Consumer willingness to pay for reductions in the risk of food poisoning in
the U’, Journal of Agricultural Economics, vol. 47, no. 3, pp. 403 — 420, ISSN 1477-9552

Hynes, S. and Hanley, N. (2009) ‘The “Crex Crex” Lament: Estimating Landowners Willingness
to Pay for Corncrake Conservation on Irish Farmland’, Biological Conservation, vol. 142,
pp. 180 — 188, ISSN 0006-3207

Ifft, J., Roland-Holst, D. and Zilberman, D. (2012) ‘Consumer valuation of safety-labeled free-
range chicken: Results of a field experiment in Hanoi’, Agricultural Economics (United
Kingdom), vol. 43, no. 6, pp. 607 — 620, ISSN 1477-9552

lkerd, J., Sustaining rural communities through sustainable agriculture, Southern Rural
Sociology  Association  Annual Meeting, Jan. 2001. [Online]. Available:
http://www.ssu.missouri.edu/faculty/jikerd/papers/SustainableCommunities.htm [Accessed:
23 Apr. 2015]

Jaghdani, T.J., Brimmer, B. and Barkmann, J. (2012) ‘Comparison of methods for the valuation
of irrigation water: Case study fromgazvin, Iran’, Irrigation and Drainage, vol. 61, no. 3, pp. 375
— 385, ISSN 1531-0361

Jakob A, Craig C. and Fisher G. (2005) ‘Transportation Cost Analysis: a Case Study of the Total
Costs of Private and Public Transport in Auckland’, Environmental Science & Policy, vol. 9,
pp. 55-66. ISSN 1462-9011

Kivi, P. A. and Shorgen, J. F. (2010) ‘Second-Order Ambiguity in Very Low Probability Risk: Food
Safety Valuation’, Journal of Agriculture and Resource Economics, vol. 35, no. 3, pp. 443 — 456,
ISSN 1068-2805

Koomen, E., Indicators of rural vitality, 2015. [Online]. Available: http://www.researchgate.
net/profile/Eric_Koomen/publication/254765134 Indicators_of rural_vitality. A GIS-base
d_analysis_of socio-economic_development_of the rural_Netherlands/links/0deec520226
02b7496000000.pdf [Accessed: 23 Apr. 2015]



http://www.ssu.missouri.edu/faculty/jikerd/papers/SustainableCommunities.htm
http://www.researchgate.net/profile/Eric_Koomen/publication/254765134_Indicators_of_rural_vitality._A_GIS-based_analysis_of_socio-economic_development_of_the_rural_Netherlands/links/0deec52022602b7496000000.pdf
http://www.researchgate.net/profile/Eric_Koomen/publication/254765134_Indicators_of_rural_vitality._A_GIS-based_analysis_of_socio-economic_development_of_the_rural_Netherlands/links/0deec52022602b7496000000.pdf
http://www.researchgate.net/profile/Eric_Koomen/publication/254765134_Indicators_of_rural_vitality._A_GIS-based_analysis_of_socio-economic_development_of_the_rural_Netherlands/links/0deec52022602b7496000000.pdf
http://www.researchgate.net/profile/Eric_Koomen/publication/254765134_Indicators_of_rural_vitality._A_GIS-based_analysis_of_socio-economic_development_of_the_rural_Netherlands/links/0deec52022602b7496000000.pdf

Agrarian Perspectives XXIV.

N A —

Kopp, R. J., Krupnick, A. J. and Toman, M. (1997) ‘Cost-Benefit Analysis and Regulatory Reform:
An Assessment of the Science and the Art’, Human Ecology and Risk Assessment, vol. 3, no. 5,
pp. 787 — 852, ISSN 1549-7860

Kwak, S. Y., Yoo, S. H. and Kim, Ch. S. (2013) ‘Measuring the Willingness to Pay for Tap Water
Quality Improvement: Results of a Contingent Valuation Survey in Pusan’, Water, vol. 5,
pp. 1638 — 1652, ISSN 2073-4441

Latinopoulos, D. (2014) ‘Using a choice experiment to estimate the social benefits from
improved water supply services’, Journal of Integrative Environmental Sciences, vol. 11, no. 3-
4, pp. 187 — 204, ISSN 1943-8168

Latouche, K., Rainelli, P. and Vermersch, D. (1999) ‘Food safety issues and the BSE scare: some
lessons from the French case’, Food Policy, vol. 23, no. 5, pp. 347 — 356, ISSN 0306-9192

Layton, D. F. and Brown, G. (2000) ‘Heterogeneous Preferences Regarding Global Climate
Change’, The Review of Economics and Statistics, vol. 82, no. 4., pp. 616-624, ISSN 1530-914

Lee, S. H., Lee, J. Y., Han, D. B. and Nayga, R. M. (2015) ‘Are Korean consumers willing to pay
a tax for a mandatory BSE testing programme?’, Applied Economics, vol. 47, no. 13, pp. 1286
—1297. ISSN 1466-4283

Litman T., Climate Change Emission Valuation for Transportation Economic Analysis, 2012.
[Online]. Available: http://www.vtpi.org/ghg_valuation.pdf [Accessed: 23 Apr. 2015]

Loomis, J. B. and White, D. S. (1996) ‘Economic benefits of rare and endangered species:
summary and meta-analysis’, Ecological Economics, vol. 18, no. 3, pp. 197 — 206, ISSN 0921-
8009

Maddison, D. (2001) The Amenity Value of the Global Climate, London: Earthscan Publications
Ltd. ISBN 978-1853836787

Maibach, M., Handbook on Estimation of External Cost in the Transport Sector, 2008. [Online].
Available:http://ec.europa.eu/transport/costs/handbook/doc/2008 _01_15_ handbook_
external_cost_en. [Accessed: 23 Apr. 2015]

Martin-Lépez, B., Montes, C. and Banayas, J. (2007) ‘Economic Valuation of Biodiversity
Conservation: the Meaning of Numbers’, Conservation Biology, vol. 22, no. 3, pp. 624 — 635,
ISSN 1523-1739

Macdonald, H. and Morrison, M. D. (2010) ‘Valuing biodiversity using habitat types’
Australasian Journal of Environmental Management, vol. 17, no. 4, pp. 235 — 243, ISSN 0301-
4797

Macmillan, D. C. and Duff, E. |. (1998) ‘The non-market benefits and costs of native woodland
restoration’, Forestry, vol. 71, no. 3, pp. 247 — 259, ISSN 1464-3626

Macmillan, D., Philip, L., Hanley, N. and Alvarez-Friz, B. (2003) ‘Valuing non-market benefits of
wild goose conservation: a comparison of interview and group-based approaches’, Ecological
Economics, vol. 43, no. 1, pp. 49 — 59, ISSN 0921-8009

Madureira, L. and Santos, J. L. (2012) Feasibility Study on the Valuation of Public Goods
and Externalities in EU Agriculture. Interim Report. University of Tras-os-Montes e Alto Douro

Maille, P. and Mendelson, R. (1993) ‘Valuing Ecoturism in Madagascar’, Journal
of Environmental Management, vol. 38, no. 3, pp. 213 — 218, ISSN 0301-4797




Agrarian Perspectives XXIV.

N A —

Mergenthaler, M., Weinberger, K. and Qaim, M. (2009) ‘Consumer valuation of food quality
and food safety attributes in Vietnam’, Review of Agricultural Economics, vol. 31, no. 2, pp. 266
— 283, ISSN 1467-9353

Moran, D., Mc Vittie, A., Allcroft, D. and Elston, D. (2004) Beauty, beast and biodiversity: what
does the public want from agriculture? Final report to SEERAD

Naald, B. V. and Cameron, T. A. (2011) ‘Willingness to pay for other species' well-being’,
Ecological Economics, vol. 70, no 7, pp. 1325 — 1335, ISSN 0921-8009

Napolitano, F., Braghieri, A., Piasentier, E., Favotto, S., Naspetti, S. and Zanoli, R. (2009) ‘Effect
of information about organic production on beef liking and consumer willingness to pay’, Food
Quality and Preference, vol. 21, no. 2, pp. 207-212, ISSN 0950-3293

Niang-Diop, I. and Bosh, H., Formulating an adaptation strategy, University Cheikh Anta
Diop, 2011. [Online]. Available: http://citeseerx.ist.psu.edu/viewdoc/download?doi=10.1.1.
117.6941&rep=repl&type=pdf [Accessed: 23 Apr. 2015]

Norris, K., Bailey, M. and Baker, S. (2011) Biodiversity in the Context of Ecosystem Services.
In The UK National Ecosystem Assessment Technical Report. UK National Ecosystem
Assessment, UNEP-WCMC, Cambridge

Nunes, P. A. L. D. and Van Den Bergh, J. C. J. M. (2004) The Economics of Biodiversity,
Cheltenham (UK): Edward Elgar

Nunes, P. A. L. D. and Van Den Bergh, J. C. J. M. (2001) ‘Economic valuation of biodiversity:
sense or nonsence?’, Ecological Economics, vol. 39, no. 2, pp. 203 — 222, ISSN 0921-8009

Organization For Economic Co-Operation And Development (OECD). (2002) Handbook
of biodiversity valuation. A guide for policy makers. Paris: OECD

Posri, W., Shankar, B. and Chadbunchachai, S. (2006) ‘Consumer attitudes towards
and willingness to pay for pesticide residue limit compliant "safe" vegetables in northeast
Thailand’, Journal of International Food and Agribusiness Marketing, vol. 19, no 1, pp. 81 —
101, ISSN 0897-4438

Roberts, T. (2007) ‘WTP estimates of the societal costs of U.S. food-borne illness’, American
Journal of Agricultural Economics, vol. 98, no. 5, pp. 1183 — 1188, ISSN 0002-9092

Rodriguez, E., Lacaze, V. and Lupin, B., Contingent Valuation of Consumers’ Willingness-to-Pay
for Organic Food in Argentina, Paper presented at the 12th Congress of the European
Association of Agricultural Economists — EAAE 2008, 2008 [Online]. Available:
http://nulan.mdp.edu.ar/1022/1/00352.pdf [Accessed: 23 Apr. 2010]

Rodrigues-Ortega, T., Oteros-Rozas, E., Ripoll-Bosch, R., Tichit, M., Martin-Lépez, B.
and Bernués, A., (2014) ‘Applying the ekosystém services framework to pasture-based
livestock farming systém in Europe’, Animal, vol. 8, no. 8, pp. 1361-1372, ISSN 1751-7311

Rosen, S. M. (1974) ,Hedonic prices and implicit markets: product differentiation in pure
competition’, Journal of Political Economy, vol. 82, no. 1, pp. 34 — 55, ISSN 0022-3808

Rozan, A., Stenger, A. and Willinger, M. (2004) ‘Willingness-to-pay for food safety:
an experimental investigation of quality certification on bidding behaviour’, European Review
of Agricultural Economics, vol. 31, no. 4, pp. 409 — 425, ISSN 1464-3618



http://nulan.mdp.edu.ar/1022/1/00352.pdf

Agrarian Perspectives XXIV.

N A —

Sundstrom, K. and Andersson, H. Swedish Consumer’s Willingness to Pay for Food Safety —
a Contingent Valuation Study on Salmonella Risk. Working Paper 2009:1. AgriFood Economic
Center, 2009

Scrapa, R., Campbell, D. and Hutchinson, G. (2007) ‘Benefit Estimates for Landscape
Improvements: Sequential Bayesian Design and Respondents’ Rationality in a Choice
Experiment’, Land Economics, vol. 83, no. 4, pp. 617 — 634, ISSN 1543-8325

Shaffer, R. and Summers, G. (1988) Community Economic Vitality. In Community Economic
Vitality: Major Trends and Selected Issues. Ames, |A: The North Central Regional Center
for Rural Development

Smailes, P. (1995) ‘The enigma of social sustainability in rural’, Australia. Australian
Geographer, vol 26, no. 2, pp. 140 — 150, ISSN 1745-5871

Stenger, A. (2000) ‘Experimental valuation of food safety. Application to sewage sludge’, Food
Policy, vol. 25, no. 2, pp. 211 — 218, ISSN 0306-9192

Stern, N., Stern Review on the Economics of Climate Change, UK Office of Climate Change,
2006. [Online]. Available: http://www.sternreview.org.uk [Accessed: 23 Apr. 2015]

Svejdarovd, H. and Cudlinova, E. (2013) ‘Ekonomickd hodnota kulturni krajiny, neprodukéni
sluzby Uzemi a netrini metody oceriovani — Jaké funkce krajiny se nejcastéji hodnoti a které
metody se k tomu pouZivaji’, Acta Oeconomica Pragensia, vol. 21, no. 5, pp. 64-81, ISSN 0572-
3043

Rothman, D. (2000) ‘Measuring Environmental Values and Environmental Impacts: Going
From the Local to the Global‘, Climatic Change, vol. 44, no. 3, pp. 351- 376, ISSN 1573-1480

Rizzi, L. I., Maza, C., Cifuentes, L. A. and Gomez, J. (2014) ‘Valuing air quality impacts using
stated choice analysis: Trading off visibility against morbidity effects’, Journal
of Environmental Management, vol. 146, pp. 470— 480, ISSN 0301-4797

Tait, P., Cullen, R. and Bicknell, K. (2008) ‘Valuing agricultural externalities in Canterbury rivers
and streams’. Paper presented at the 2008 NZARES Conference, Tahuna Conference Centre —
Nelson, New Zealand. August 28-29, 2008

Teisl, M. F. and Roe, B. E. (2010) ‘Consumer willingness-to-pay to reduce the probability
of retail foodborne pathogen contamination’, Food Policy, vol. 35, no. 6, pp. 521 — 530,
ISSN 0306-9192

Thomassin, P. J. and Johnston, R. ‘Benefit Transfer of Water Quality Improvements from
Agricultural Landscapes: A Meta-Analysis’. Presented at the Applied Economics Association
Annual Meeting, 29t July, 2008, Orlando, Florida

Tonsor, G. T., Schroeder, T. C., Pennings, J. M. E. and Mintert, J. (2009) ‘Consumer Valuations
of Beef Steak Food Safety Enhancement in Canada, Japan, Mexico, and the United States’,
Canadian Journal of Agricultural Economics, vol. 57, no. 3, pp. 395 —416, ISSN 1744-7976

Tol, R. (2005) ‘The Marginal Damage Costs Of Carbon Dioxide Emissions: An Assessment
Of The Uncertainties’, Energy Policy, vol. 33, no. 16, pp. 2064-2074, ISSN 0301-4215

Viscusi, W. K., Huber, J. and Bell, J. (2004) The value of regional water quality improvement.
Discussion Paper No. 477, Cambridge (USA): Harvard Law School, 06/2004

157



http://www.sternreview.org.uk/

Agrarian Perspectives XXIV.

N A —

Viscusi, W. K., Huber, J., Bell, J., The Economic Value of Water Quality, Environmental Resource
Economics, 2008. [Online]. Available: http://www4.ncsu.edu/~amdomans/waterquality/
viscusi_and_huber_forthcoming_ERE.pdf htm [Accessed: 6 Apr. 2015]

Volchko, Y., Normann, J., Bergknut, M., Rosén, L. and Soderqist, T. ‘Incorporating the soil
function concept into sustainability appraisal of remediation alternatives’, Journal
of Environmental Management, vol. 129, pp. 367-376, ISSN 0301-4797

Walker, B., Holling, C. S., Carpenter, S. R. and Kinzig, A. (2004) ‘Resilience, adaptability and
transformability in social-ecological systems’, Ecology and Society, vol. 9, no. 2, ISSN 1708-
3087

Wang, H. and Mullahy, J. (2006) ‘Willingness to pay for reducing fatal risk by improving air
quality: A contingent valuation in Chongging, China’, Science of the Total Environment,
vol. 376, no. 1, pp. 50 — 57, ISSN 0048-9697

Watson, J. E. M., Iwamura, T. and Butt N. (2013) ‘Mapping vulnerability and conservation
adaptation strategies under climate change’, Nature Climate Change, vol. 3, pp. 989—994,
ISSN 1758678X

Welle, P. G. and Hadgson, J. B. (2011) ‘Property Owners’ Willingness to Pay for Water Quality
Improvements: Contingent Valuation Estimates in Two Central Minnesota Watershed’,
Journal of Applied Business and Economics, vol. 12, no. 1, pp. 81 — 94, ISSN 1499-691X

White, P. C. L. and Lovett, J. C. (1999) ‘Public Preference and Willingness-to-Pay for Nature
Conservation in North York Moors National Park, UK’, Journal of Environmental Management,
vol. 55, no. 1, pp. 1 —13, ISSN 0301-4797

White, P. C. L., Bennett, A. C. and Hayes, E. J. V. (2001) ‘The use of willingness-to-pay approach
in mammal conservation’, Mammal Review, vol. 31, no. 2, pp. 151 — 167, ISSN 1365-2907

Willis, K. G., Garrod, G. D., Benson, J. F. and Carter, M. (1996) ‘Benefits and Costs of the Wildlife
Enhancement Scheme: A Case Study of the Pevensey Levels’, Journal of Environmental
Planning and Management, vol. 39, no. 3, pp. 387 —402, ISSN 0964-0568

Yoo, S., Kwak, S. and Lee, B. (2008) ‘Using a choice experiment to measure the environmental
costs of air pollution impacts in Seoul’, Journal of Environmental Management, vol. 86, no. 1,
ISSN 0301-4797

Zheng, S., Xu, P., Wang, Z. and Song, S. (2012) ‘Willingness to pay for traceable pork: Evidence
from Beijing, China’, China Agricultural Economic Review, vol. 4, no. 2, pp. 200 — 215,
ISSN 1756-137X



http://www4.ncsu.edu/~amdomans/waterquality/viscusi_and_huber_forthcoming_ERE.pdf
http://www4.ncsu.edu/~amdomans/waterquality/viscusi_and_huber_forthcoming_ERE.pdf
http://www.nature.com/nclimate/journal/v3/n11/full/nclimate2007.html
http://www.nature.com/nclimate/journal/v3/n11/full/nclimate2007.html

Agrarian Perspectives XXIV.

N A —

Availability of food on the Czech market for specific groups of
customers and the quality of life

Ale$ Hes?, Daniela Salkova?, Lenka Kucirkova? and Marta Regneroval

1 CULS Prague, Faculty of Economics and Management, Department of Trade and Accounting, Kamyckd 129,
165 21 Prague 6 - Suchdol, Czech Republic

hes@pef.czu.cz, salkova@pef.czu.cz, regnerova@pef.czu.cz

2 CULS Prague, Faculty of Economics and Management, Department of Languages, Kamycka 129, 165 21
Prague 6 - Suchdol, Czech Republic

kucirkova@pef.czu.cz

Annotation: The health of each individual depends on the range of determinants associated with both
biological (genetic) and social factors. General determinants which, through their impact, define and
significantly affect the quality of life of a specific group of customers - consumers with diabetes mellitus
and consumers with gluten intolerance are as follows:

e Biological and genetic predispositions
Healthcare system
Lifestyle including diet
e Influence of the environment

Consumers themselves can affect their lifestyle and particularly their dietary choices in the decision-
making process when buying food. In terms of the content of the presented article, the determinants
concerning the diet, particularly compliance to the diet while suffering from diabetes mellitus and being
on a gluten-free diet, are very significant. They can lead to improvements in the quality of life, as well as
to a better position in a working team and in social life. Therefore, the aim of this article is to answer
the question: “Is there a sufficient offer and availability of food on the market in the Czech Republic
for selected groups of consumers with certain health limitations to meet their specific needs?”

This issue is addressed on the basis of a questionnaire survey in selected operational units in retail
and hospitality. The results are analyzed, evaluated and compared in terms of availability, supply
and prices. Compliance to the diet represents the purchase of suitable food whose availability
in the market is very uneven and in some operational units of retail or hospitality industries this
assortment is not available or is attributed to bio products and healthy diet supplements. The current
state of the offer including the prices of the investigated assortment is not sufficient. Conclusions
and recommendations are part of the solution of three projects and their researchers deserve thanks.

Key words: celiac, customer, diabetes mellitus, food, marketing, trade.

JEL classification: D12, M31

1 Introduction

An important condition for maintaining one’s quality of life is compliance with the right diet.
This requirement fully applies to specific groups of consumers with certain health limitations
when eating. It concerns consumers with diabetes mellitus and with a gluten intolerance
(celiac disease, gluten allergy or Duhring dermatitis). For these two groups of consumers,
a diet is a basic prerequisite of how to relieve or prevent the symptoms of the disease.
Compliance with a required diet means the purchase of suitable food, including ready meals.
Their availability, assortment, presentation and prices were mapped and monitored
in selected operational units of the CR internal trade within the IGA projects of the FEM CUA
Prague. To answer the target question (“Is there a sufficient offer and availability of food
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on the market in the Czech Republic for selected groups of consumers with certain health
limitations to meet their specific needs?”) The findings from surveys were analyzed, compared
and evaluated. The link to the following articles "CSR and Availability of Food for Celiacs
in Retail Trade CR" (Hes and Regnerovd, 2013b) and "Gluten-free dining options in the Czech
Republic" (Salkova and Regnerovd, 2014) is logical.

An important and increasingly growing customer group on the Czech market is represented
by consumers with diabetes mellitus. In the Czech Republic there are registered more than
800,000 people with severe diabetes mellitus. Moreover, it is supposed that about 300,000
people do not know about their disease. It is often an incidental finding during
the examination of another health problem, as stated by Pergl (2011). The population
as of 01/01/2015 amounts to 10, 251,791. This means that diabetes mellitus concerns about
10% of the population. In order that consumers with this disease were not excluded from work
or a social life, they must comply with a certain diet.

Diabetes mellitus is both in local and foreign literature primarily studied and described from
the medical point of view when the experts find parallels between certain functions of organs
of a human body and diabetes mellitus (Edelsberger 2011, Simmons et al., 1997). Only a small
number of authors deals with the synergistic effect between the supply of food appropriate
for a diet and its specific use in the context of a healthy diet (Barrat, 1997).

Technically speaking, this disease concerns metabolic disorder, which leads to the failure
of carbohydrates, fats and proteins to be processed in the body. If treatment principles are
not kept or if diabetes is not treated, it can lead to the emergence and development of other
serious diseases and complications, and thus to the deterioration of the quality of life. Kvapil
(2010) pointed out that diabetes mellitus brought a number of work restrictions. Therefore,
the accessibility and quality of the supply of food on the market corresponding to the diet
is very important, as stated by Barrat (1997).The cause of diabetes is not completely known,
however, several possible triggering factors are known such as: genetic predisposition
and exposure to external environment (stress, virus diseases, obesity etc.) or constitutional
physical factors such as race, sex, age. (MTE spol. s r.o., 2012).

In the Czech Republic, there are about 50,000-120,000 citizens (consumers) with
an autoimmune disease of a small intestine, which cannot cope with the protein of gluten,
i.e. with gluten contained in wheat grain, rye and barley. It is about 0.5-1.2% of the population.
Of this number, approximately 10-15% are treated and others have not been diagnosed yet.
Epidemiological studies carried out during the last decade have revealed the fact that celiac
disease is one of the world's most common life-long diseases (Jones and Green, 2010).

It is a chronic disease of a small intestine mucosa, commonly known as the celiac disease
or gluten allergy or as Duhring dermatitis. Coeliac disease is considered to be a partly
hereditary disease that affects nearly 1 in 100 people, while 97% of patients are not diagnosed
and treated (Fasano et al., 2008). Although the diagnosis of this disease has progressed
in recent years, as said by Nevoral (2015) at the 10th Forum of celiac patients, the detection
of this disease is still demanding and complex. The causes of the disease may be different.
For example, there can be the relation of the celiac disease and the rickets with children,
as pointed out by Saeed (2013). The disease can occur in childhood but also in adulthood.
Triggering factors may be different — it can occur after a tense psychological or physical
experience, after a sudden change in the life, childbirth, surgery, infectious disease, or with
repetitive stress and other emergencies (Kohout and Pavlickovd, 2010).
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When eating, this disease requires food that does not contain gluten, or only at low
concentrations (Businovd, 2012). Gluten is a part of a series of common-classical food.

2 Materials and Methods

Given the subject, an investigation was carried out through field research using individual
interviews as well as a questionnaire survey. Working procedures of scientific research are
based on the knowledge arranged by paradigmatically given criteria communicated
systematically, primarily through writing (technical and scientific literature). Whereas
the procedure of single individual - customer, which is applied in common life in everyday
decision-making, is based on the knowledge arranged by subjective importance, as stated by
Hendl (2012). Given differences were fully respected in the methodical approach
of the presented contribution.

In the field of both qualitative and quantitative research, mainly the following methods were
used: analysis and synthesis, induction and deduction and a specific method of comparison.
As the main part of the secondary research, analysis based on previously acquired data
from internal and external research was used. A methodical procedure of secondary research
is based on a structured data analysis, descriptive analysis and compilation methods within
publication sources processing. Methods of induction and deduction were used to search
for answers whether from the regularly researched phenomena, a general rule can be derived
that is applicable to the phenomena in another time and another place.

Gathering information of a primary character for the purposes of exploring in single parts was
carried out through field research, questionnaires, personal and written (e-mail) questioning
or interview.

Consumer behaviour and availability of food offer on the Czech market was studied by means
of a comprehensive comparative research combined with quantitative and qualitative
research using in-depth individual interviews. The data for diabetes mellitus was collected
from October 2010 until June 2011 in 154 investigations in hypermarkets, supermarkets
and small stores. 753 people suffering from diabetes mellitus were asked from February 2012
until June 2012. The data for celiac disease was collected from October 2012 until June 2013
in 126 investigations in hypermarkets, supermarkets and small stores. 177 people suffering
from celiac disease were asked from February 2013 until June 2013. Respondents (diabetics
and celiatics), who were willing to answer the questions examined in the survey, were selected
randomly by means of a query. The information obtained was processed, evaluated and used
in individual chapters.

3 Results and Discussion

The results of the above mentioned projects of the Internal Grant Agency of the FEM CUA
Prague are summarized in two parts. The first part includes the results of examination relating
to specific groups of consumers with diabetes mellitus. The second part includes the results
relating to consumers with a gluten-free diet.

3.1 Customer group with diabetes mellitus

Availability of products suitable into medically treated diet with a group of diabetes mellitus
was studied in the 1%t phase of the project within the IGA FEM CULS 201111210060 "Trends
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in the consumer basket of food for customers with diabetes mellitus" in selected self-service
discount oriented retail operating units: hypermarkets, supermarkets and superretums
(smaller supermarket to 400 m? of a sale area).

For a selected assortment, the following parameters were monitored: the width and depth
of the assortment, merchandising, promotion, brands and prices. All confirm generally given
specifics valid for a given type of operational units. Based on the results, we can say that "dia"
products in selected retail operational units (self-service) belong in most cases to their
constant and offered assortment, however, these products do not represent a significant
portion of the total proportion of sold goods assortment, whose width and depth depends
on the type of operational unit. From the obtained results, it is possible to characterize
the following relation between the type of operational units and monitored parameters with
"dia" products: the bigger the operational unit, the bigger the volume of an offered
assortment of these products. However, the assortment of "dia" products was not included
in promotional materials of visited retail operational units (Regnerova and Séalkovd, 2012).

Price level is similar to the price level of the other products according to the type
of operational units, the lowest one is in hypermarkets, a bit higher in supermarkets,
the highest prices are in superretums. The prices of "dia" products in hypermarkets
and supermarkets are visible and assigned to individual products together with the label
information about the prices of individual products converted to the selected unit
of measurement, such as 1kg or 1liter.

In Table 1, there are presented prices of selected products suitable for consumers with
diabetes mellitus. The exception in the trend of prices was sweeteners or some drinks.
In comparison with supermarkets, their price in hypermarkets was higher in some cases.

Table 1. Prices of selected products

Average price in CZK per 1kg or  Hypermarket Supermarket Superretum
1l of a product

Fan sacharin sweetener 1800 1720 2340

Ela biscuits 192 198 240

Milka diet chocolate 270 290 320

Fruit mix /strawberries 108/175 122/184 128/194
Pfaner juice drink 38 40 43

Source: our own source, 2012

The part of a survey was a questionnaire of consumer’s preferences when buying food
appropriate for the diet of consumers with "diabetes mellitus". The following table 2 provides
basic information, which is followed by a brief assessment.

Table 2. Respondents by age — diabetes mellitus

Number in% t020 in % 20-40 in % 40-60 in % 60-80 in % over80 in %
Women 391 52 23 3.05 80 10.62 137 18.19 129 17.13 22 2.92
Men 362 48 17 2.25 82 10.88 149 19.79 100 13.28 14 1.86

Total 753 100 40 5.3 162 215 286  37.98 229 30.41 36 4.78

Source: our own source, 2013
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The figures in the table 2 confirm a general trend that there are about 35% (35.19%)
of diabetics-seniors (60+) and that there are more women with diabetes mellitus than men.
Within the age group of 60-80 years, there are more women by about 3.84% than men;
(women live longer than men). The survey also showed that consumers - diabetics purchase
products suitable for their diet less than once in a week, mostly in supermarkets. They are
mostly influenced by a price level by goods and their own experience and custom. The price
of "dia" products is due to the total expenditures for food high, discounts only partially
influence them ("dia" products at discounts are often absent). They notice brands in choosing
products and they mostly prefer Czech products, the assortment is assessed as insufficient.
They would welcome a new specialized shop with service or self-service with an assortment
of "dia" products (including non-food products) near their place of residence (Salkova et al.,
2014).

From the assortment of "dia" products, respondents most often buy drinks of Pfanner
and Bolero brands, MilkaDia and Orion Chocolate, biscuits of Sedita and Diabeta (producers)
and DiaChrom and Irbis sweeteners. Insufficient species in the assortment are fresh sweet
pastries (buns, marble cakes, Christmas cakes), sweetened milk "dia" products of a good
quality (yogurts, custards), canned fruit and instant products. Responding to the questions
was not welcome in self-service shops. The most favorable behavior (sale conversation) was
found out in small specialized shops with the service.

3.2 Customer group with a gluten intolerance

Disease caused by a gluten intolerance is a permanent intolerance to gluten (wheat starch-
gluten protein) in food. The production of this food is challenging for preparation
and processing. It takes place under completely different technological conditions and also
under very different operating costs than during the production of conventional food.
Producers attempt to achieve similar sensory properties as in conventional food for people
without this restriction. As the number of people who have problems absorbing gluten
is increasing, the demand for gluten-free food is also increasing. For this reason, the number
of manufacturers who produce this food and importers who import this food is increasing too.
Food Research Institute Prague compiled a database of products and suppliers who supply
these products on the Czech market (VUPP, 2015). Based on the results of the survey, it can
be said that the gluten-free food for the retail dealer is not an unknown concept
(Hes and Regnerova, 2013a). With few exceptions, they belong to their assortment of goods
as with products for diabetics. When compared conventional food prices and gluten-free ones
with comparable products sold in the Czech Republic, they are very different.

As the data in the table 3 indicate, prices of gluten-free products are considerably higher than
those of conventional food prices. For consumers buying celiac gluten-free food, it means
considerable expenses. Some health insurance companies provide contributions to the diet,
for example General Health Insurance Company, but the allowance is intended for the insured
under the age of 26 years and a maximum amount of the allowance is 6,000 CZK per year
(Spolecnost pro bezlepkovou dietu, 2013). According to the website of the following insurance
companies, they contribute to food for a gluten-free diet in the following way: Czech Industrial
Health Insurance Company provides a contribution of up to 1,500 CZK up to 18 years inclusive.
The Trade Union Health Insurance Company of Employees of Banks, Insurance Companies and
Construction, Revirni Fraternal Health Insurance Company and Skoda Insurance Company
introduced financial support for people with the celiac disease too.
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Table 3. Comparison of selected foods for a gluten-free diet and gluten.

Product gluten-free Price Price per Product with gluten Price Price per
shop Celiak package 1kgor1ll hypermarket Tesco package 1kgor1ll
(CzK) (CzK) (CzK) (CzK)
White bread 400g 47.00 117.50 Penam white bread 500g 33.90 67.80
Toast bread 300g 49.90 163.33 Penam toast bread 750g 30.90 41.80
Schar miisli 375g 96.00 256.00 Bona Vita musli 750g 76.90 102.53
4 formagi frozen pizza 300g 89.00 296.67 4 for.Buitoni frozen pizza 300g 60.90 203.00
Ham frozen pizza 320g 89.00 278.13 Ristorante ham fr. pizza 340g 56.90 167.35
Celia beer 110,51 25.00 50.00 Gambrinus Excelent 119, 0,5 | 12.90 25.80
Natural spaghetti 500g 35.00 70.00 Rosice spaghetti 500g 18.90 37.80
Gnosi 300g 78.00 260.00 PastaDiCasaMia Gnosi 500g 52.90 105.80
Biscoti biscuits 150g 51.00 340.00 Golden half-coat. biscuits 100g 11.90 119.00
Flour 1 kg 65.00 65.00 Granny’s choice flour 1kg 12.90 12.90
Maize breadcrumbs 200g 19.50 97.50 T value breadcrumbs 500g 10.90 21.80

Source: our own source, 2014

The part of the project "Survey of the offer of food suitable for customers with gluten
intolerance in retail trade" was a questionnaire survey. The results showed that the offer was
satisfactory in individual outlets with hypermarkets and supermarkets where celiacs can also
buy gluten-free food, and also in specialized shops for a gluten-free diet. In superreta
and shops with the service, the offer is less satisfactory. The largest selection of gluten-free
food is in regional and district towns, the smallest one is in municipalities with a population
of 10,000. The most criticized elements of gluten-free food sale are the following:

* High prices often exceed the purchasing power of celiac patients.

e Small or improper assortment that should satisfy the needs of celiac patients.

* Poor availability of food for celiac patients - it must be sought in large spatial distances,
often beyond the regions where celiac patients live.

¢ In large stores there are places (racks) with products for celiacs, however ceiling displays
that should navigate customers to them are missing.

¢ Information on the product packaging is in small, often poorly legible letters and do not
meet the requirement of EC Regulation no. 41/2009.

Table 4 provides the basic data about the set of questionnaire respondents with their
consumer preferences when buying food in retail and while eating in the subsystem
of hospitality for a gluten-free diet.

Table 4. Respondents by age — celiac

No in % to20 in% 20-40 in% 40-60 in%  60-80 in % over 80 in%

Women 142 80.23 19 10.73 89 50.28 32 18.08 2 1.13 0 0
Men 35 19.77 6 3.39 18 10.17 10 5.65 1 0.56 0 0
Total 177 100 25 14.12 107  60.45 42 23.73 3 1.69 0 0

Source: our own source, 2014-5

The data in Table 4 confirm a general trend that celiac disease occurs more often with younger
age groups (under 40 years - 74.57%). It is not possible to confirm whether it is more with
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women or men because while recruiting and selecting the respondents, women were more
open and more communicative. The survey also showed that consumers - celiacs or their
parents - buy products suitable for their diet on average once a week, mostly in specialized
stores. When purchasing, they are influenced by the assortment and price range, good
experience and custom. The product quality is also judged according to their own experience.
The price of gluten-free food is high. Gluten-free food occurs rarely in the discount offer. They
notice brands in the selection of gluten-free products, but they do not prefer Czech products
because the assortment is assessed as insufficient. They would welcome presentations of new
products and better representation of price incentives and discounts on food for a gluten-free
diet. These activities are implemented by manufacturers or importers of gluten-free foods
for celiac meetings at a regional or national level.

4 Conclusion

Currently, it is possible to document an increase of the number of persons — customers with
specific needs, which are determined by certain restrictions following for instance from
diseases. When purchasing, these customers demand and require, both in retail
and in restaurants non-standard or specific types of food and meals. To ensure that these
customers-consumers are not discriminated with respect to the selection of food, it is
necessary to ensure that they have available in the market basket a relevant amount of foods
fully in accordance with their specific needs in relation to their diseases.

In this case, the selected specific types of food products are products for consumers with
diabetes mellitus who have a prescribed amount of saccharides and joules in food
and consumers with auto-immunity diseases of the small intestine, caused by the fact that
their organism cannot process gluten, an ingredient in a range of basic food products.
The availability of food products with respect to their amount as well as their spatial location
and availability of an operating unit (shopping center) is part of the social responsibility
of companies operating on the market and of the consumer protection institute. It can also
have a significant impact and contribution to the general Consumer protection policy when
buying food in the Czech Republic.

The survey continue in cooperation with professional and special interest organizations.
In the next stage, the survey focuses on food and travelling celiac patients in the system
of internal trade, specifically in the subsystem of hospitality and tourism. It also examines
catering contributions from health insurance companies, and the support from employers and
state administration.
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Annotation: Improving the quality of human resources extending from women’s role in providing
education to their children to their impact on other women reflect female empowerment. In Cafete
province, a professional training centre named “Condoray”, was chosen for the analysis. The objective
of this paper is 1) to gain a better understanding of the relationships between empowerment indicators
and 2) to characterize clusters of different rural promoters of the Condoray Institute under
the background factors that affect them. A survey was developed and administered to a sample of 31
female rural promoters in February 2015. By means of a Principal Component Analysis (PCA), three main
pathway matrixes of female empowerment were extracted: material, relational and perceptual.
Additionally, rural promoters were profiled through three clusters: “traditional”, “contemporary”
and “modern”, with relatively similar socio-economic characteristics but different evaluation methods
towards the three pathway matrixes. The Condoray Institute should target different training programs
according to their different profiles and needs in order to be disseminated in their communities. To add,
it is considered relevant to expand the knowledge to other women who live in distant districts
of the Cafiete province.

Key words: Rural women, empowerment, PCA, cluster analysis, ANOVA, Peru

JEL classification: 125, J16

1 Introduction

Empowering participatory community approaches appear to help build trust, cultivate skills
in collaborative decision-making and problem solving. Direct and deliberate strategies
to achieve gender balance in homes and communities are necessary to achieve greater
advancement of community well-being, including, equity and justice (Kevany and Huisingh,
2013). Women can help improve the “family economy” in many ways, through both
an entrepreneurial and an educated workforce (Hani et al., 2012). Furthermore, women’s
skills must be improved to become the main stronghold of the family. Improving the quality
of human resources extending from women roles in providing education to their children
(Sharma and Johri, 2014) to how women can take care of the economic system in the family
reflect female empowerment.

In Cafiete province, part of the area of Lima, a professional training centre that has been
working since 1963 named “Condoray”, was chosen for the analysis. Its goal is to offer training
to rural women from the Cafiete valley in rural Lima. This institution is devoted to promote
the integrity of rural women through education and to empower their technical
and productive competencies. The goal of the Condoray program is to consolidate
a sustainable economic development approach for rural families in Cafiete. The cornerstones
of Condoray’s approach are rural promoters, women who became leaders from the efforts
of this institution. These women inspire other community women to become more
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autonomous and self-reliant. All of this is made possible through proper training
and education, then moving forward to make improvements in their own families
and communities. These development programs have been working in 18 different
communities and benefiting more than 1,800 women in Cafiete province during these past
years (Condoray, 2015).

In reports from various regions in the world, women are central figures needed in decision-
making (Kevany and Huisingh, 2013). A rural promoter or community development agent
is a woman leader who pushes other women to pursue familiar, educational and social
improvements in their respective villages. They give training, organization and direct
coordination of activities within their community, among other tasks (Condoray, 2015). Based
on primary data generated from these women (between the ages of 36 and 60 years old) who
are involved in this professional training centre, the objective of this paper is to: 1) gain
a better understanding of the relationships between empowerment indicators and 2)
to characterize clusters of different rural promoters of the Condoray Institute under
the context or background factors that affect them.

2 Materials and Methods

The Cafiete Province was selected for the case of study. The province of Cafiete is located
in the southern part of Lima, Peru. Cafiete constitutes an important agricultural zone where
16,581 inhabitants are farmers and represent 17% of the labor force in the area (INEI, 2015).
In general, Cafiete has experienced a considerable economic growth on the basis
in the productive diversification: agrarian culture, livestock, agri-industrialization, agri-export,
and tourism (Cuadros, 2012). In the Cafiete valley, the most important agricultural products
are: cotton, potato, corn and grapes (Thiery, 1986). Grapes allow the elaboration of artisan
pisco, wines and other products which are sold to the tourists that visit the valley (Peruvian
Ministry of Agriculture, 2008).

Rural women play a vital role in rural farming and home system because their contribution
will not only help to save their family owned assets but to also increase family income
(Sathiabama, 2010). Rural promoters were gathered every Tuesday for their weekly meeting
and classes at the Condoray Institute. A survey was administered to 31 female rural promoters
in February 2015 during four meetings. The sample size was representative to the total
number of the active rural promoters as there were 35 women in total. Data was collected
by a designed questionnaire and interviews, either personal or by phone. Topics
in the questionnaire were based on the main factors that characterize the rural women
empowerment through assistance from Condoray, using a Likert scale ranging from 1 (strongly
disagree) to 5 (strongly agree). Additionally, questions regarding the profile of respondents in
terms of level of education of women, age, family status, etc., were included in the survey.
A Principal Component Analysis (PCA) was used as a variable reduction procedure
to summarize these rural women'‘s underlying perceptions of empowerment through small
components. This procedure entailed grouping variables according to shared variance while
retaining as much of the original information as possible. Then, the factor scores were subject
to a hierarchical cluster analysis, to group the rural promoters with similar patterns. Lastly,
one-way ANOVA was conducted in order to indicate significant differences between
the different independent cluster means.
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3 Results and Discussion

Empowerment is defined as a process of change by which individuals or groups with limited
choice, freedom, and power are enabled to gain power that enhances their ability to exercise
choice and freedom in ways that positively contribute to their well-being (Kuumuori Gangle,
Afriyie and Yao Segbefia, 2015). An assessment of the underlying dimensions of the Cafete
rural promoters was conducted. This was done to better understand the perceptions of these
rural promoters towards empowerment. For this specific purpose, a first analysis using
a Principal Component Analysis (PCA) was selected as it is a factorial method of data analysis
of multivariate statistics. It allows the visualization of the system of relations between
variables and individuals to assess the underlying opinions of these women and the group
variables according to shared variance. Interpretability of factors can be improved through
rotation (Field, 2012). Thus, varimax rotation of the factor structure was used in order to have
the variables loaded uniformly into the components. The number of factors to be retained
was guided by Kaiser’s criterion (eigenvalues above 1) and the inspection of the scree plot.
Three components were retained13. It is important to ascertain how reliable the internal
consistency of the scales arel4, which is why Cronbach’s alpha (a) was calculated. The cut-
off15 used was 0.5. Table 1 displayed the varimax rotated component matrix for PCA.

Table 1. Varimax rotated component matrix for PCA

Item Description Material Relational Perceptual
Motivation Feeling motivated to do many things 0.80 0.05 0.19
Food for health Food purchase for improving my family’s health 0.75 -0.04 0.44
Food and education Focused on the education and health of my kids 0.71 0.50 0.21
Healthy food Healthy food lifestyle for my kids 0.68 0.43 0.18
Kids expectations Improvement of my kids future expectations 0.60 0.59 0.22
Knowledge Learning new technical issues -0.14 0.83 0.22
Education kids Access to a better education for my kids 0.44 0.81 0.07
Communication women Communication improvement with other women 0.30 0.54 0.38
Positive impact Positive impact on other women'’s life for good 0.06 0.15 0.82
Time organization Better time organization between work & family 0.28 0.13 0.75
Self-esteem Improvement of my self-esteem 0.18 0.30 0.61

Source: own processing

13 Components explained 45.89%, 10.75% and 9.62% of the variance respectively of the total variance (66.26%).
In addition, by using a Barlett’s test of sphericity (Chi-square: 179 032, df: 66; p<0.01), an overall measure
of intercorrelations among variables in the analysis was obtained. The degrees of correlation among variables
and the suitability of factor analysis also were calculated using a Kaiser-Meyer-Olkin (KMO) test (0.771), which
measures the sampling adequacy for both the overall test and each individual variable (Field, 2012).

1 Internal consistencies should be above 0.7, which is considered acceptable for the analysis (Field, 2012).
The three components had Cronbach’s a of 0.837, 0.716 and 0.727 respectively.

15 Field (2012) advocates the suggestion of Guadagnoli and Velicer (1988) to regard a factor as reliable if it has
four or more loadings of at least 0.6 regardless of sample size. Stevens (1992) suggests using a cut-off of 0.4,
irrespective of sample size, for interpretative purposes (MRC Cognition and Brain Sciences Unit, 2009).
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As in developing countries like Bangladesh, women’s empowerment in Cafiete, Peru, is linked
in particular with their economic advancement and self-dependency (Rafiqul, 2011). Three
main pathway matrixes of women empowerment were used (Kuumuori Gangle, Afriyie
and Yao Segbefia, 2015; Mayoux, 1998) as follows:

1. Material pathway matrix: Encapsulates both measureable and non-measureable material
elements, possession and/or ownership of which are deemed necessary in the determination
of whether a woman is empowered or otherwise. Rafiqul (2011) stated that if motivated
women are able to play an active role in helping their family fulfilling certain requirements,
then women can be considered empowered. The requirements are for instance: a house with
roof, access to sanitary latrines, all school age children attending school, no food shortages;
etc. As Kuumuori Gangle, Afriyie and Yao Segbefia (2015) said, rural women are concerned
about making purchases of food and also paying children’s school fees. Component
1 represents women’s motivation, the household expenditure in healthy food and education
for the kids.

2. Relational pathway matrix: Describes the relationship and interaction between women
and other members of their household and community (Kuumuori Gangle, Afriyie and Yao
Segbefia, 2015). Rural promoters mentioned that knowledge is the most important asset
for their children and relatives as this is also valued the most in rural Thailand’s case (Sungsri,
2003). Component 2 addressed the participation of these women in decision-making within
the family. This is related to sending children to school and the women’s respective decision
of acquiring new knowledge through Condoray. These women are eager to send their young
ones to study at school (96%). Often educated children who are in agricultural or non-
agricultural occupations often send remittances back home, which is an important source
of investment capital for their parents (Norton, Alwang and Masters, 2006). Almost 40%
of the children who have received schooling have moved to Lima where they have access
to a better education level and better paid jobs. Rural Families give support to the rural
promoter in their unit because of two factors: rural promoters can fulfill their duties
as mothers, wives and a leader role for other women of their communities, and, rural
promoters pass their knowledge directly to their family members. As a result, the rural
promoter feels the self-confidence to make decisions inside and outside her home.
Additionally, 67.7% of the rural promoters said that they received reinforcement from their
family members.

3. Perceptual pathway matrix: This is based on a woman’s rough assessment of their status
in the household, family, and community. This aspect of empowerment seeks to shed light
on women perception of well-being (Kuumuori Gangle, Afriyie and Yao Segbefia, 2015) and the
changes that they have experienced since their involvement in the Condoray iniciative. Rural
promoters believe that it is their duty to support other women’s learning process in their own
communities (Sungsri, 2003). Component 3 studied the variables relating to rural promoters’
self-confidence or level of assertiveness, as well as their organization of time and the impact
on other women. From the survey results, these rural promoters manifested that they have
a vocation to their own communities (60%), followed by their eagerness towards learning new
issues (23.3%), and finally, their concern about their community’s general improvement
(16.7%). Rural promoters show that they experienced a positive inflection point in their lives
after being influenced by the training offered by Condoray (96.7%). These Condoray
representatives teach various topics and skills to rural women of their own communities,
for example, the Catechism of the Catholic Church, cuisine, handicraft, bakery, knitting
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and house management. The survey reflects that 25.8% of the rural promoters are satisfied
while 74.2% are very satisfied with the training provided by Condoray. Rural promoters
explained that they would like to strengthen their skills in handicrafts using Cafiete agricultural
products which belong to the valley (48.4% of respondents), pedagogy (19.4%), and finally,
technology/computers (9.7% of respondents) in order to pass this knowledge to their families
and other women.

Following the analysis, the factor scores obtained from the PCA were subjected
to a hierarchical cluster analysis for grouping the rural promoters with similar patterns. Three
segments were assessed with the dendrograml16. Figure 1, below, helps to explain
the position of the clusters and their interpretation with the material, relational
and perceptual obtained by the PCA.

Fig 1. PCA and cluster analysis: Material, relational and perceptual pathways

v gy S
PSR
1 4 L i 1
L
ki sty (ML THRY
-
-

-.4.-....;-.--1 i Partapees presy LE ] [T T
Source: own processing

Figure 1 shows that the three clusters are scattered between the three pathways components.
Cluster 2 (squares) has the most positive evaluation compared to the other clusters
in the material and relational pathways. Cluster 1 (dots) has the most positive evaluation
in contrast with other clusters in the perceptual pathway while has the most negative
evaluation in the relational pathway. Finally, cluster 3 (triangles) has the most negative
evaluation in contrast with the others in both, the material and perceptual pathway
components. As a final analysis, the clustering variables were profiled for the three-cluster
solution to confirm that the differences between clusters are distinctive and significant in light
of the research question and to define the clusters’ characteristics (Hair et al, 2010). Then,
a variance analysis using one-way ANOVA17 was done. The F statistic provides evidence that
each cluster is distinctive (Malhotra, 2008). Table 2 showed the mean values for clusters
against socio-economic characteristics of the rural promoters in Cafiete.

16 The dendrogram displays a visual representation of the distance at which clusters are combined. The clusters
with the highest similarity (coefficients) are merged to form the nucleus of a larger cluster.

7 The premise of homogeneity of variances through Levene test was fulfilled.
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Table 2. Mean values for clusters against socio-economic characteristics

Mean values for clusters

Variables Cluster 1: Cluster 2: Cluster 3: Total e
Modern Contemporary Traditional
Mean S.D. Mean S.D. Mean S.D. Mean S.D.

Age (years) 44.60 699 5231 831 5840 16.27 52.00 10.53  0.11IN.S.
Education (years) 9.00 4.30 8.63 3.52 8.75 2.06 8.72 3.37 0.98N.S.
Number of children 2.40 2.61 3.83 1.95 4.33 3.33 3.69 2.38 0.39N.S.
Rural promoter (years) 14.86 11.96 14.67 10.49 22.17 13.73 16.16 11.46 0.37N.S.
Food expenditure (PEN/Month) 281.43 210.59 411.88 282.94 244.00 157.10 349.29 252.10 0.32N.S.
(C;E'ﬁ/rsﬂ“ontid)“cat'on expenditure 5500 378.50 127.08 12630 367.50 31436 207.82 247.85  0.25N.S.
Sample Size 7 18 6 31

Note: The approximate exchange rate PEN to USD rate at the study rate: 3.093 PEN (Central Reserve Bank of
Peru, 2015).

Source: own processing

From Table 2 we can notice that none of the variables were significant. This implies that
the rural promoters have relatively the same demographic characteristics. Apparently,
cluster 3 (“traditional”) is composed of women who are the eldest, have more experience
being rural promoters and have more children. Their education expenditure for their children
is the highest comparing to the other clusters. Thus, they have a weaker evaluation
in the material and perceptual pathway components. Cluster 2 (“contemporary”) are the ones
who have less time as rural promoters in average years and spend more in food than
the remaining clusters. Cluster 1 rural promoters are called “modern” because they are
the youngest and are more educated. As they spend more time studying or working, their
relational pathway is weak (Fig. 1). The Condoray Institute should target different training
programs according to their different profiles (traditional, contemporary and modern)
and needs in order to be disseminated in their communities.

The contribution of women and their role in the family as well as in the economic development
and social transformation of their respective communities is pivotal (Sathiabama, 2010).
The present research suggests that these indicators fairly approximate the concept of women
empowerment in the study of an institution that gives professional training to women
(Kuumuori Gangle, Afriyie and Yao Segbefia, 2015). Finally, the three different clusters were
depicted geographically. This is important in order to physically know where these women
disseminate the knowledge learnt from the Condoray Institute. Figure 2 shows the map
of the clusters structure.

Fig 2. Map of Cafiete province and clusters structure

Source: Torres Ramirez et al (2006)
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On the right hand of the map (Fig 2), it can be seen that the Condoray Institute is located in San
Vicente de Cafiete (star in the map). “Contemporary” rural promoters (squares) were present
in almost all of the districts that are surrounding San Vicente (capital of Cafiete province)
compared to “modern” (dots) and “traditional” (triangles). Expanding the knowledge provided
by rural promoters to other distant districts of the Canete province is highly recommended
in order to improve rural women lives who live in the valley.

4 Conclusion

A better understanding of the relationships between empowerment indicators
and the background factors that affect them was gained through this study. Three main
pathway matrixes of women empowerment were used: material, relational, and perceptual.
Moreover, three clusters that were profiled as “traditional”, “contemporary”, and “modern”
had relatively similar socio-economic characteristics but different evaluation towards
the three pathway matrixes. It is recommended that the Condoray Institute should target
different training programs according to their distinct profiles in order to be disseminated
in their communities. Additionally, it is considered relevant to expand the knowledge received
by Condoray to other women who live in more isolated districts of the Cafiete province.
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Annotation: The paper analyses changes in production and economic indicators of sugar beet that have
happened after the reform of CMO (Common Market Organisations) in the field of sugar industry in the
agricultural entity Tapos s. r. 0. We follow from the achieved 7 - year results in growing areas, harvest per
hectare, costs and revenues (table no. 1). Total costs, incomes, revenues and profit were calculated per
hectare and ton. The final calculation of economic indicators was done by CODEX software system s. r. o.
company. The harvest of roots of sugar beet in years show significant variability: 30.05 t. ha in 2011
to 73.11 t. halin 2010. We used the polynomial model for the analysis of the costs development per 1 ha
with the use of dummy variable that specifies the development from 2009 (before the crisis) and after
2009 (after the outbreak of crisis). The development of own costs per hectare was characterized by
polynomial trend, taking into account the onset of the crisis in 2009. The own costs vary from 1,247
EUR.hatin 2009 to the maximum of 1,823 EUR.ha' in 2011. The development of the profit per 1 hectare
of arable land in 2007 - 2013 showed a fluctuating course. The average value of profit is 699.50 EUR.ha™.
We used logarithmic trend function to describe the development of profit. We assume that the profit
in 2015 will move around the level of 935 EUR.ha. We calculated the loss in the profit ratio of costs
without support, —24.68 % in 2012 and — 53.81 % in 2007. The cultivation of sugar beet was profit-making
in the other years. The production of sugar beet using a support policy is highly profitable.

Key words: sugar beet, revenues, profit, profit ratio.

JEL classification: Q1, Q14

1 Introduction

Sugar beet is the only crop in the conditions of temperate zone that is determined
for the production of sugar due to its strategic cultivation (Cerny et al., 2007). Since
the beginning of the marketing year 2006/2007 the reform of CMO has been launched
in the sugar field according to the Decree of the Committee no.318/2006, 319/2006
and 320/2006 for the period from 2006/2007 to 2014/2015. The main aim of the reform
is the gradual achievement of stable state on the European market with sugar by the means
of the reduction of the total production of sugar in the EU (Rezbova et al, 2014). As a result
of the reform in the conditions of the Slovak Republic the growing areas were reduced from
35,123 ha in 1989/1990 to 20,000 ha in 2013/2014. (Zelena sprava - Green Report 2014).
The average revenues of sugar beet in the conditions of the Slovak Republic in 2014/2015
were 75.5 t. ha?! with the approximate sugar content 15.5% (Jani¢ek, 2015). In the Czech
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Republic in 2014, the sugar beet was cultivated on the area of 37,264 ha. Within
the insufficient use of production potential in recent years sugar beet has been a crop that
meant the achievement of profit ratio for average Slovak producers (except adverse climatic
years). It was especially affected by the positive price development as well as the development
of cost ratio in the cultivation technologies resulting from the achievement of bigger harvest
(Trubacova, 2012). A decisive factor of the economical and energy stability of sugar beet
cultivation is the effectiveness of its production (Hnilicka et al., 2009). It is significantly
stimulated by support policy, by the means of which the financial availability of companies
is partially guaranteed (Chrastinova et al., 2013). After the implementation of the support
the profit ratio of sugar beet has even risen. The supports do not only stimulate the economy
of companies and individual commodities but also investment process and retrospectively
the impact on the effectiveness via the costs reduction and increasing labour productivity
(Chrastinovd, 2010). The decrease of the prices of sugar beet in the future period will show
whether Slovak producers can compete with European market.

2 Material and methods

Production and economic potential of sugar beet (ANTEK and GALANTA variants)
in the technology of conventional cultivation system was monitored in the operational
conditions in 2007/2008, 2008/2009, 2009/2010, 2010/2011, 2011/2012, 2012/2013
and 2013/2014 on the degraded black soil of the agricultural entity TAPOS, Trnavska
polnohospodarska spolocnost, s. r. o.. The sugar beet production was realized
in the conventional system of cultivation. The preceding crop of sugar beet was spring wheat
fertilized by farmyard manure in the amount of 30 - 40 t.ha’. The final calculation of costs
and revenues was provided by Codex Software systém s. r. 0. company. The results are shown
in the table no. 1. The selected indicators - we statistically evaluated the development.
We used the polynomial model for the analysis of the costs, grants and profit development
per 1 ha with the use of a dummy variable that specifies the development after 2009.
The profit ratio of the costs with and without support was calculated in a traditional way.

3 Results and discussion

3.1 Evaluation of production and quality of sugar beet

In the evaluated years sugar beet was cultivated in the agricultural holding TAPOS on the area
of 110.79 ha to 131.10 ha, in average 7 years on the area of 124.18 ha. The harvest of roots
was characterized by high variability. After the maximum harvest of -73.11 t.ha in 2010 we
registered a significant decrease of harvest in ha, especially in 2012 -30.05 t.ha'%, in 2013 -
50.77 t.hal. The average harvest for 7 years reached 55.20 t.ha. Saccharinity was
characterized by the following values in years: 2007 - 17.26 %, 2008 - 17.27 %, 2009 - 17.28 %,
2010 - 16.2 %, 2011 - 18.5 %, 2012 - 16.9 % and in 2013 - 17.6 %. In the evaluated years,
the highest content of sugar was reached in 2011 but at the same time the values
of conductometric ash were low (especially Na and a-amino Na). The measured values
of the sugar content are also satisfactory. They are above 16% and this is a good condition
of satisfactory extraction of sugar beet juice in the process of sugar beet processing.
Differentiated ha of harvest and quality of sugar beet are limited by biological material, quality
nutrition and fertilisation, protection against weed and animal pests, technological discipline
and good management. In addition, the differentiated harvest is limited by abiotic factors,
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especially precipitations and temperature. The fall is evident compared to 50-year average
of vegetation rainfall in Trnava region (320.50 mm), especially in the years with the lowest
harvest in ha. In this context, it should be added that the water demand of sugar beet is not
sufficient and the deficit has to be replenished by irrigation water if possible. The growing
trend of average annual air temperature by 1.1 % and the fall of annual atmospheric
precipitation by 5.6 % have been registered within the development of climatic conditions
in the recent hundred years. Mainly the area of Southern Slovakia, where sugar beet
is cultivated, is gradually drying out. It is the result of the growth of potential
evapotranspiration and simultaneous reduction of soil humidity. The number of summer and
tropical days goes up (Spanik, 2008). We registered in average 56 summer and 31 tropical days
within the analysed vegetation years (2007-2013). The rising number of summer and tropical
days limits the ha of sugar beet harvest. The lowest sugar beet harvest in ha (30.05 t.ha!) was
acquired in 2012 when the number of tropical days was the highest and precipitation was
the lowest.

A key factor in the process of sugar beet growth and its biological harvest is balanced nutrition
and fertilisation. The successfulness of sugar beet cultivation is in close association with
the level of its nutrition that must synchronize the sources from soil supplies and fertilizers.
Higher harvest in ha that attributes to the profit ratio of cultivation can be achieved by
the rational use of nitrogen with the emphasis on the adequate fertilisation by this nutrient
in a pre-sowing period (Bizik, 1989, Vanek, LoZek et al., 2013). In our experiments we apply
to preceding crop 0.2 - 0.3 t.ha™* of NPK and 0.1 - 0.2 t.ha™! of nitrogen in urea also using leafy
nutrition, apart from 40 t of farmyard manure. Nitrogen is a key element in the nutrition
of sugar beet. Its impact is manifested in various ways (OlSovska3, et al. 2014).

3.2 Evaluation of costs and revenues of sugar beet production

The results of costs and profits are shown in the table no. 1. The total costs in the context
of land area of sugar beet in ha were presented by the sum of 114,977 EUR in 2007
to 223,089 EUR in 2013. In the average of 7 years it is 185,361 EUR. The amount of costs
and revenues per area unit is limited by the production of sugar beet per 1 ha. The average
values of costs per ha were 1601.79 €.ha’}, in the results of Research Institute of Agriculture
and Food they were 1941.14 EUR.ha™. The own costs in the Czech Republic achieved the value
- 64,134 KC.halin 2012 (Baudisova, 2014). The lowest own costs per 1 ton of sugar beet with
the value of 21.00 €.ha* were characteristic for the year 2009 when the harvest of sugar beet
in ha was 60.36 t.ha-1. The average values were 31.61 €.ha! when the harvest of sugar beet
was 55.20 t.ha-1. Relatively high revenues per ha, respectively per ton, were highly influenced
by the amount of grant for area (SAPS) and grant for sugar. In this context it has to be said
that the grant policy of EU has become clearer in relation to the Slovak agriculture (Grznar
a Szabo, 2010, Chrastinova et al., 2013). Grants in TAPOS company in the average of 7 years
reached 810 €.ha-1. After we deducted 2,295,13 € from the average revenues per 1 ha, we got
1,485.13 €.ha-1 and the average costs per 1 ha did not exceed 1,601.79 €.ha.Mathematical-
statistical evaluation provides more detailed information about the own costs and profit
per ha of sugar beet. The selected indicators - we bring the development in the table no. 2.
Development - Own costs per ha - fig. 1, development - profit per ha - fig.2.The development
of own costs per 1 ha had a declining trend from 2007 to 2009. After the outbreak
of the economic crisis the own costs per 1 ha increased, except the year 2012. Therefore,
we decided to use the model with dummy variables. We used the polynomial model
(Sig. F= 0.033) for the analysis of the costs development per 1 ha with the use of dummy
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variable that specifies the development from 2009 (before the crisis, the value of the dummy
variable is 0) and after 2009 (after the outbreak of crisis, the value of the dummy variable is
1) and we also used the variable connected with the change of the tendency of further
development (Dt).

Table 2. Selected indicators — development

2007 2008 2009 2010 2011 2012 2013

Total own costs per

1 ha 1691 1476 1247 1744.3 1823.93 | 1528.64 1701.67
Growth coefficient 87.3 84.5 139.9 104.6 83.8 111.3
Grants 44521 87298 111159 | 63196.96 | 33255.57 | 67329.53 68133.45
Growth coefficient 196.08 127.33 56.85 52.62 202.46 101.19
Total profit -17200 123658 139487 | 82713.94 | 123416.6 | 18362.99 98622.71
Growth coefficient -718.9 112.8 59.3 149.2 14.9 537.1
Profit per ha -253 1237 1207 661.71 1113.97 141.44 752.27
Growth coefficient -488.9 97.6 54.8 168.3 12.7 531.9

Source: Tapos Ltd.

Fig. 1. Development of own costs per ha of sugar beet
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Source: Processed by the authors based on data from Tapos Ltd.

Fig. 2. Development - profit per ha of sugar beet
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The equation of the model has the form of: y =1756.8 —58.95 t*2 + 56.89 Dt"2
(3.027E-05)  (0.021) (0.016)

The model explains approximately 81.8 % of the variability of own costs (R2 = 0.8176).
The artificial variable related to the onset of the crisis was not statistically significant (P value
=0.759) and therefore it was excluded from the model. On the other hand, direction of further
development after the outbreak of the economic crisis is statistically significant (P-value =
0.016) and it indicates the average annual increase of own costs by € 2.1 per 1 ha of sugar
beet. Based on a selected model we prepared the prognosis for 2014. We assume the average
own costs per 1 ha will be 1,624.9 EUR. The development of the economic indicator - profit
per ha of arable land had a very fluctuating course during the monitored period of 2007-2013.
While the agricultural entity TAPOS made loss (-253 EUR.ha™) in 2007, in the following year
2008 it showed a high growth of 1237.00 EUR.ha. A significant fall happened in 2010
in comparison to 2009 when there was the fall by 45.2 %. The negative results of profit were
also reached in 2012, -141.44 EUR.ha. The average profit value for the whole monitored
period is 699.5 EUR.hal. We used a logarithmic trend function to describe the development
of profit per ha. The equation has the form of y = 245.76 .1nt + 395.03. Based on this function
we can assume how the value of the indicator will behave in the near future. In 2015 we
assume that the profit will move around the level of approximately 935 EUR.ha™. In order
to objectively evaluate the production of sugar beet in the monitored subject we calculated
the profit ratio of costs with and without support. The results are shown in the table no. 1.
The profit ratio of the costs without support showed the loss of -24.68 % in 2012 and -53.81
% in 2007 (extreme climatic conditions, occurrence of the field mouse and low ha of sugar
beet harvest). The cultivation of sugar beet was profit-making in the other years.
The production of sugar beet using a support policy is highly profitable. Analogous results
within the profit ratio of the costs with support were also reached in the works of VUEPP
(Research Institute of Agriculture and Food) with the maximum of - 65.84 % in 2008 and 74.45
% in 2013 (Trubacova, 2013). The profit ratio of the costs without support appeared in three
cultivation years with the maximum of 12.14 €.ha-1 in 2010. At the end of this chapter we
have to state that sugar beet belongs to the group of special crops, the cultivation of which
is financially demanding and therefore it is necessary to evaluate the development of costs
in the long-term.

4 Conclusion

The seven-year analysis of sugar beet production is focused on the changes that happened
after the reform CMO in the field of sugar in growing areas, harvest in ha, costs, income,
revenues, profit. Sugar beet is economically effective crop in the given soil and climatic
conditions. The cultivation in years expressed in profit per 1 ha is economically effective,
except the cultivation year 2007 (-253 €.ha™). The profit ratio of the costs in the years without
support shows positive values +8.95 %, +44.62 % excluding years 2007 -53.81 % and 2012 -
24.68 %. When the support policy was used sugar beet was highly profitable in all monitored
years. It is documented by the results of Research Institute of Agriculture and Food
in Bratislava. It is so reasonable to rationally cultivate sugar beet in the conventional system
despite higher additional contributions. This follows from the economical analysis of sugar
beet production. The most important factors influencing the effectiveness of sugar beet
production are the prices of inputs, the prices of production and provided support,
the direction of which lies within the authority of managers of agricultural subjects.
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Based on the logarithmic trend function there exists an assumption that the profit per 1 ha
in 2014 will be 906.1 €.ha-1 and in 2015 935 €.ha™.
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