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Summary

This paper presents an overview ofthe apple sector
in nine major apple producing countries in Europe,
in order to assess factors for the competitiveness
of the national apple value chains and identify
challenges for the future development of the sector.
Based on international and national statistical data
and expert assessment, key characteristics of apple
production and value chains are analyzed. For each
country, a brief description of the development of
apple production and acreage over the past ten years,
farm size distribution, level of production technology
and main market channels is presented, followed by
a discussion of differences and similarities. Results
show a diverse picture of the apple sector in Europe.
Similarities are observed in the existence of regional
production clusters and a generally small farm size.
Differences are found in the technology level, with a
broad range of very traditional extensive production
systems up to highly intensified orchards with high
tree density. All countries experienced high fluctua-
tioninapple production quantities over the pastyears,
mainly due to weather events, particularly spring
frost and drought, and climate risks are expected to
increase in the future, leading to increasing costs for
mitigation measures.
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Introduction

Problem statement

Apples are one of the most important fruits world-wide
and ranked, based on the volume of production, third, after
bananas and watermelons in 2019 (FAO, 2021). Due to their
adaptation to temperate climate, they are produced on the
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Significance of this study

What is already known on this subject?
There is a research gap concerning comparable
and systematic analyses of the farm structures and
value chains of the apple sector in major European
producing countries.

What are the new findings?
The study finds diverse apple farm structures and
value chains in the study countries, and identifies
framework conditions that are major drivers of the
development of the sector. While climate change is a
common challenge for apple production in all study
countries, the technology level, market conditions and
public support to the sector differ largely, leading to
specific challenges for the national apple sectors.

What is the expected impact on horticulture?
Understanding farm structures and market
characteristics of the apple sector forms an important
base for further investigations concerning economic
analysis, climate change impact and competitiveness
assessment of the sector. This basic research is highly
needed for further economic in-depth analysis.

Northern as well as on the Southern Hemispheres. Fruit
consumption globally is increasing not only with population
growth but also per capita consumption has increased, e.g.,
by 27 % since 2000 (FAO, 2021). This can be attributed to
an increasing demand for tasty and healthy food as incomes
are rising and fruits and vegetables become affordable for
more people in most countries of the world (United Nati-
ons, 2015), but might as well be related to increasing yields
through intensification of fruit production systems. With the
Sustainable Development Goals (SDGs) the United Nations
set the target to end all forms of hunger and malnutrition by
2030 (United Nations, 2015). Fruits play an important role
to achieve this objective as they deliver important micronu-
trients and vitamins, what makes them an essential compo-
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nent for a healthy diet. FAO and WHO (2004) recommend an
intake of at least 400 g fruits and vegetables per person and
day. Due to the predicted world population growth from to-
day 7.7 billion to 9.7 billion people until 2050 (United Nations,
2019) the demand for fruits will considerably increase further.

Most European countries have favorable conditions for
the cultivation of apples and several EU-member states are
major players on the world apple market. Since large pro-
portions of apples are traded internationally, the competitive
pressure on the global market is high. The share of small
farms of European apple production is still considerable with
average fruit production acreage per holding between 0.5 ha
to 5 ha in most EU member countries (Eurostat, 2020), alt-
hough structural change towards fewer and larger farms
is going on continuously. Not only the structures of fruit
producing farms are changing, apple production systems
in Europe are also undergoing significant changes. Innova-
tions in planting and trellising systems as well as varieties
and crop management lead to increasing productivity. Also,
new technologies for mechanization of crop management
and harvest, for grading and long-term storage have impacts
on the apple market and on the competitiveness of different
regions within Europe. However, increased production risk
due to climate change leads to higher volatility in production.
At the same time, apple producers are exposed to different
framework conditions with respect to environmental legisla-
tion (Menghi et al.,, 2015), access to and support for risk ma-
nagement such as subsidies for hail insurances or protection
measures, differences in the wage level as well as the access
to working forces from abroad (Schwartau, 2018). This leads
to different levels of competitiveness that affect apple value
chains and their efficiency.

Overview about apple production in Europe and the World

World apple production has developed dynamically over
the past 20 years. Between 2000 and 2014, global apple pro-
duction has increased by 44%, with a continuous growth
between 2002 and 2014 (FAO, 2021) (Figure 1). Since then,
however, production has not further increased but varies
between 82 and 87 million tons of apples per year. Major ap-

ple producing countries are China (42.43 million tons) and
the U.S.A. (5.00 million tons), based on data from 2019 as
a reference. Turkey and Poland ranked place 3 and 4, with
3.62 million tons and 3.08 million tons, respectively. Italy, the
second largest producer of apples in the EU, harvested 2.30
million tons and hence ranks 6" after India with 2.32 million
tons (FAO, 2021).

Productivity, as measured by yield per hectare (t ha?),
does not seem to be correlated with total production. None
of the top five producers in terms of quantities is also among
the top five with respect to yields, which are Switzerland
(59.11 tha'), New Zealand (53.15 t ha?), Chile (50.17 t ha),
Belgium (45,7 t ha') and Italy (42,9 t ha'), based on FAO data
(FAO, 2021).

While global production was increasing between 2002
and 2014, the share of apples from European production de-
creased from about 30% in 2000 to only 19% in 2010. Since
then, apple production in Europe increased again and its sha-
re of global apple production varied between 24% and 17%.
The effect of volatile climate conditions on apple production
is visible even in this highly aggregated overview, e.g., with
exceptionally low production in 2017, where spring frosts
damaged apple flowers throughout Europe, and a recovery
in 2018 (Figure 1).

Comparing global apple production and global apple ex-
port data shows that about 10% of apple harvest is expor-
ted as fresh apples (FAO, 2020; UN Comtrade, 2020). Few
countries supply the bulk of apples to the international mar-
kets, based on competitiveness of apple production and in-
frastructure for exports. Figure 2 illustrates the trade flows,
where major exporting countries and their top 3 to 5 trade
partners are shown. China ranks first in both, apple produc-
tion as well as export of fresh apples and export of juice or
concentrated juice (UN Comtrade, 2021).

In 2018, about 19.6 million tons of apples were produced
on an area of 1 million ha in Europe. Eastern European coun-
tries account for a major share of apple production and ac-
count for 76% of apple cultivation area and 58% of European
apple harvest. Table 1 shows the top twenty European apple
producers by acreage, including Turkey and Russia.
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FIGURE 1. Global apple production, 2000-2019. Source: FAO (2021).
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FIGURE 2. Export destinations and quantities of major apple exporting countries for fresh apples*. Source: UN Comtrade

(2020). Data and map: esri (2019).

* Total average exports 2017-2019 (1,000 tons): US: 891, CH: 722, AR: 93,5, ZA: 490, PL: 903, IT: 885, FR: 509, NZ: 368,

CN: 1,139, IR: 515, TR: 233.

Literature review

Apples are among the most cultivated and consumed fruits
in many countries around the world (FAO, 2020). Information
on apple production and trade is available in official statistics
and reports on global level through the FAO crop production
statistics and the UN Comtrade database. Since February 2020
the Food and Agricultural Organization of the United Nations

provides a food price monitoring tool with daily surveys for
14 basic products, including apples (FAODatalab. 2021).
Furthermore, for Europe there are statistics on the European
Commission’s website on apple prices, areas and yields (Eu-
ropean Commission, 2020a). National agricultural statistics
include data on apple production, yields, regional clusters and
farm structures in all major apple producing countries.

TABLE 1. Top 20 apple producing countries in Europe by acreage in 2018. Source: FAO (2021).

Country Acreage (ha) Production (t) Yield (t ha'')
Europe 1,161,269 19,659,204 19.5
Russian Federation 211,164 1,859,400 9.2
Turkey 174,439 3,618,752 20.7
Poland 155,620 3,080,600 19.8
Ukraine 87,700 1,153,970 13.2
Italy 55,000 2,303,690 41.9
Romania 52,740 492,700 9.3
Belarus 51,537 336,697 6.5
Republic of Moldova 51,537 610,921 1.9
France 50,370 1,753,500 34.8
Germany 33,980 991,450 29.2
Bosnia and Herzegovina 32,566 98,265 3.0
Hungary 30,970 498,330 16.1
Spain 29,640 638,840 21.6
Serbia 26,089 499,578 19.1
United Kingdom 15,963 609,180 38.2
Portugal 14,310 370,710 25.9
Lithuania 10,180 32,070 3.2
North Macedonia 10,112 88,701 8.8
Greece 9,820 277,110 28.2
Czechia 7,320 99,500 13.6
\Y 4
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In order to summarize statistical data and make informa-
tion easily available to the stakeholders of the apple value
chain, global or regional overviews of the world apple mar-
ket are published periodically, e.g., by the U.S. department
of Agriculture, which publishes a biannual world market
report, covering production, consumption, stocks, develop-
ments and trade in apples, grapes and pears (USDA, 2020).
Additionally, for the U.S. major trading partners, annual fruit
reports are published such as for China (e.g., GAIN, 2020a),
for the EU (e.g., GAIN, 2020b), and for Russia (e.g., GAIN,
2020c). Also, the economic board of the fruit and vegetables
market observatory subgroup on pip fruits of the European
Commission publishes presentations and reports of their
biannual meetings (European Commission, 2020b). These
focus on recent developments of the sector. Beside these of-
ficial statistics and reports there are a few studies on specific
aspects of the apple value chains and the apple producing
sectors in specific countries. Such analyses address questi-
ons such as the competitiveness of the industry, efficiency of
value chains or the adaptation of the sector to new challen-
ges. In this section, we give an overview of recent literature
addressing important aspects in different countries.

Vasylieva and James (2021) used FAO statistical data to
analyze production and trade patterns on the world apple
market by clustering countries and investigating their ca-
pacities and prices. They distinguished groups of countries
with apple production according to their focus on domestic
markets, export markets or competition with imports, using
the relation of producer prices to the import or export pri-
ces of apples as indicator. Jafta (2014) considered the South
African apple industry and analyzed the competitiveness of
the sector, by calculating comparative and competitive ad-
vantage indices and applying the Porter model, Pietrzak et
al. (2020) applied the concept of global value chains for their
analysis of the Polish apple sector, while Apati (2009) focu-
sed on comparing farm level profitability between Hungarian
and German apple farms. Relevant aspects for the analysis of
competitiveness and the development of the national apple
production sector are thus international trade and trade poli-
cies (Retamales and Sepulveda (2011) for Chile, Jafta (2014)
for South Africa and Blanke (2021) for the Russian Federa-
tion) as well as the organization and efficiency of domestic
value chains (Pietrzak et al. (2020) for Poland, Oguz and
Karacayir (2009) for Turkey). Other studies focused on pro-
duction related factors such as the size and structure of fruit
farms, the portfolio of apple varieties, production conditions,
cost of production and farm level profitability (Zurawicz et
al. (2019) for Poland, Ekinci et al. (2020) for Turkey, Lang
and Prantl (2018) for Italy, Gooch et al. (2012) for Canada).

Climate change increasingly affects apple production and
the competitiveness of the sector in many countries. Blanke
(2017) focused on the effects of climate change on the Bra-
zilian apple production and found increasingly challenging
conditions due to a lack of chilling effects in winter and gro-
wing fruit damages caused by hail. Wurm (2021) conside-
red fruit production in Austria under changing framework
conditions and pointed out that climate change have also a
great impact on Austrian apple production, namely due to an
earlier start of the vegetation cycle. He furthermore accounts
for loss of production area due to sealing, new introduced
plant diseases and pests, societal challenges and the advan-
cing globalization.

The reviewed studies shed light on certain individual
aspects in single countries and are important to provide a
detailed insight into the apple sector in the respective coun-
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tries. Comparative analyses between neighboring and com-
peting apple producing countries can provide a better un-
derstanding to the structure and developments of the apple
sector, to analyze competitiveness and to identify specific
challenges for the industries. However, a general approach
with a consistent methodology, which allows comparisons
between countries is still missing.

To close the existing research gap, we aim to provide a
systematic basic overview of the apple sector in nine Euro-
pean countries, which will allow cross-country comparisons
of the apple sector structures. The countries included in this
overview span a broad geographical range from Eastern to
West Europe, include EU members and non-members, and
represent a broad variation of climatic conditions from
Northern maritime (Northern Germany) and continental
(Poland, Czech Republic, Hungary) climate, the alpine region
(Austria, Switzerland, Northern Italy) to the Mediterranean
(Portugal, Turkey). The primary data base of this overview
consists in national statistics. Our elaboration will build an
important base for the further consideration of the European
apple market, to assess the competitiveness of the sector and
to derive future prospects.

Research objective

This study aims at providing an overview about the ap-
ple sector in various countries and describes their production
structures and the basic market and policy setting. Major dif-
ferences between the countries are highlighted and research
needs are identified. A focus of the paper will lie on farm struc-
tures, main production regions, cultivated varieties and trade
relations. As a joint effort of experts from various countries,
the access to national statistics and practical expert know-
ledge is ensured and language barriers are overcome. The
remainder of the paper is organized as follows: In the next
section, data sources and indicators are briefly explained. The
result section presents specific insights on apple production
and farm structures from selected countries, based on the ex-
perience and expertise of the co-authors from Austria, Cze-
chia, Germany, Hungary, Italy, Poland, Portugal, Switzerland
and Turkey. The discussion section summarizes main results
and identifies differences and parallels in the apple sectors of
these countries, and finally conclusions are drawn.

Materials and methods

This study combines an analysis of available national and
international statistics on apple production and trade, a li-
terature review and an assessment of the apple production
sector by national experts from all included countries. The
data collection procedure followed a two-stage process. In
the first step, recent literature was scanned and data from
international statistics were collected in order to identify
the most important players on the European apple market
as well as to identify current events and trends that are af-
fecting the market. In the second step, data from national and
regional statistics were collected and compiled for in each of
these countries. The establishment of a panel of experts from
very different countries reflecting the various conditions of
apple production in Europe. However, the available data in
the countries also vary a lot. Therefore, this study focused
on official data sources and statistics for a valid comparison
and to create a good reference for further, more detailed in-
vestigations. The data were analyzed with a focus on general
statistical characteristics, apple producing regions, varieties
and marketing channels as well as trade, following a jointly
defined structure and categories to make results compara-
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ble. Important variables that were considered are: total ap-
ple production, apple production area, farm size, share of
varieties and import and export quantities. The data analysis
is complemented by qualitative assessment of the challenges
of the national apple sectors by experts from all countries
covered in this paper. Finally, an attempt is made to identify
similarities and differences that are assumed to contribute to
competitiveness of the apple production sector.

Results
AUSTRIA

Statistical overview

In the course of the agriculture census 2017 in Austria,
an area of 15,700 ha of fruit was recorded, which corres-
ponds to an increase of 15% compared to the data in 2007.
Thereof, 7,700 ha accounted for apple production, which
corresponds to 49% of the total area. The number of fruit
farmers decreased by 7% compared to 2007 and amounted
to 3,909 farms. This downward trend was already observed
in the comparison of 2007 and 1997 and reflects the general
trend in Austrian agriculture: the number of farms decreases
and farms become larger. The farms that grow apples were
1,932 in 2017 (Statistik Austria, 2018).

The repeated spring frost events in 2016, 2017, 2019
and 2020 had a strong yield-limiting effect depending on the
variety, and alternate bearing effects were also partly res-
ponsible for lower yields (Figure 3). In 2020, apple harvest
achieved a production volume of 160,100 tons (-13% com-
pared to 2019), which accounts for 95% of the pome fruit
harvest. Over three quarters of this was harvested in Styria
(Statistik Austria, 2020a).

Apple producing regions in Austria

Most of the apple orchards in Austria are located in Sty-
ria with a cultivation area of 4,900 ha, which corresponds to
76% of Austria’s apple area (Figure 4). The apple acreage
decreased by 5% from 2012 to 2017 and a further decrease
is visible in the comparison of the yield report 2020 and the
census in 2017. In the growing region Lower Austria, the ap-
ple area amounts to 600 ha. The regions Burgenland and Up-
per Austria have a comparable production area with 337 and
358 ha respectively, but 2020 the difference in yield per ha
was considerable (Statistik Austria, 2020b).

Farms in Austria are in general rather small; more than
half of the farms have 2 ha or less of cultivation area. In Styria,
as main apple production region, the share of larger farms is
higher than in all other regions. Farms with sizes from 10-20
ha and above 20 ha are seldom; for Austria, the category of
10-20 ha comprises 1,991 ha and 140 farms, respectively.

Although the number of very small apple farms is high,
their share of apple acreage is only 8% of Austrian apple or-
chards (Figure 5). About 40% of the cultivated apple area in
Austria - and Styria as main growing region of apple - is ma-
naged by farms with 5-10 ha of cultivation area. Burgenland
has a comparatively high share of few, large farms, which
corresponds to a cultivation area of 226 ha, or 56% of ap-
ple area of the region. The high number of small and very
small farms shows a relevance regarding the cultivation area
in Lower Austria. Regarding the typical farms, the size cate-
gories 5-10 ha and 10-20 ha are, considering the cultivation
area, the most important farm structure in Austria, but small
farms are typical in Austria, too (Figure 5).

Important apple varieties and marketing channels
The most important varieties in Austria are ‘Gala’ with a
share of 24% of the cultivated area, ‘Golden Delicious’ with
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in Austrian federal states in
2017 (map). Source: Statistik
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22%, ‘Jonagold’ with 9%, ‘Idared’ 7% and ‘Braeburn’ 7%. The
cultivated area of the ‘“Topaz’ varieties was further expanded
with 470 ha (6% area share), ‘Elstar’ (5%), ‘Pinova’ (4%) and
‘Kronprinz Rudolf’ (2%), while ‘Arlet’ (2%) decreased. The
‘Gala’ variety dominates organic fruit growing with an area
share of 23%, followed by ‘Topaz’ with 21% and ‘Golden De-
licious” with 13% (Statistik Austria, 2018).

In Austria, with regard to the marketing channels for all
fruit categories, the producer organizations are of the grea-
test importance as buyers (yield of 39% of the area). In se-
cond place, with a share of 29%, are retailers as a marketing
channel, followed by direct marketing with 22%, while 10%
of the cultivated area is intended for processing. In the case
of pome fruit, the yield of 52% of the production area was
marketed through a producer organization, 26% went to re-
tailers.

Apple trade in Austria

About 115,000 tons of apples were imported, whereas
about 68,000 tons were exported at an average of the years
2016 to 2018. Italy, Czechia, Germany and Hungary were the
four most important apple supplier countries, followed by
Croatia, Slovenia, Ukraine and Poland. Further apple-produ-
cing countries in Europe and overseas play a subordinated
role (UN Comtrade, 2021)

Regarding export, Germany represented on an average of
2016-2018 the most important market with 23,000 tons ac-
cording to UN Comtrade (2021).

CZECHIA

Statistical overview

Apples trees are dominant in Czech production orchards
and are the most important fruit trees in Czechia. According
to Buchtova (2019), in 2019 apple trees in production or-
chards covered 6,828 ha, that is nearly half of the total area
of production orchards.

The statistics around apple production in the last 10
years (2009-2019) show that the area allocated for apple
production has decreased by 25% (from 9,135 hectares
in 2011 to 6,828 ha in 2019). Since 2015, there have been
significant reductions in the area of production orchards
(Figure 6). There are several causes of this decrease, from
setting up new grants conditions and tightening of the defi-
nition of “orchard” culture in the land register, to disposal of
old orchards without replacement. The reason for orchard
disposal of orchards is the poor economic situation of Czech
fruit growing in recent years, when the profitability of fruit
growing is declining more and more. Concurrently, the apple
production quantity varies greatly from year to year. In this
time period the largest production was above 155,000 tons
in 2015, while the fewest apples were produced in 2011, just
about 79,000 tons. The yield is affected by annual weather
conditions like late spring frosts (in 2016, 2017 and 2019)
and drought (in 2015 and 2018).
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Apple producing regions in Czechia

In Czechia apples are produced more or less all over the
country, so it is hard to identify the main apple producing
regions. According to statistics, apple production is highest
in the Central Bohemia region, and second-highest in the
East Bohemia region. In three other regions - South Mora-
via, North Bohemia and North Moravia - production is more
less equal (Figure 7). The smallest production comes from
the South and West Bohemia region. In 2019 the Central Bo-
hemia region had a 31.9% share of the total apple produc-
tion in Czechia and 24.9% of total production area; the East
Bohemia region produced 23.6% of the total production and
covered 17.2% of the total area. Together these two regions
covered over 50% of total production on 42.1% of the total
production area in Czechia.

Important apple varieties and marketing channels

The total amount of harvested apples from producti-
on orchards in 2019 was 102,847 tons. About 62,000 tons
(60.3%) were used as table fruits, 35,000 tons (34.0%) were
used for industrial purposes, and 5,847 tons (5.7%) were not
marketed (Fruit Union of Czech Republic). The proportion of
apples intended for industrial purposes in the last decade
ranges from 34% in 2019 to 55% in 2015.

According to Buchtova (2020), ‘Golden Delicious’, ‘Idared’
and ‘Jonagold’ are the three most important apple varieties
in Czechia based on the area of production in 2019. Further
important apple varieties in Czechia are ‘Gala;, ‘Rubin’ and
‘Bohemia’, ‘Champion’, ‘Spartan’ and ‘McIntosh’, ‘“Topaz’ and
‘Rubinola’.

@ > 14,000 - < 21,000 (map). Source: Buchtova
BUSE (2020),  ©EuroGeographics
21,000
il (2018).

to Czechia annually. In the case of table apples, that repre-
sents around half of demand. According to Buchtova (2020),
Poland, Italy and Slovakia have been the three most impor-
tant apple supplier countries for Czechia between the years
2016-2018. The most dominant supplier country is Poland,
with around 38,000 tons per year.

GERMANY

Statistical overview

Apple trees play a major role in German fruit production
and are the most important fruit trees in Germany. According
to the German fruit tree census apple trees covered an area
of around 34,000 ha in 2017, this were around 44% of the
fruit production area and 68% of the fruit tree production
area (Destatis, 2017).

The apple production statistics of the last 10 years
(2009-2019) shows an apple production area with values
ranging between around 31,000 ha (2016) and 34,000 ha
(2019) (Figure 8). While remaining almost on a stable level
with a slight decrease between 2009 and 2016, the apple
area in Germany apparently increased significantly between
the year 2016 and 2017. Certainly, this phenomenon rather
needs to be traced back to the fact that one main producing
region changed its data collection procedure (Garming et
al,, 2018). Furthermore, the production quantity of apples
largely varies between the years. In this time period the
largest production quantities were around 1.20 million tons
in 2018, while in 2017 were least apples produced, namely
around 0.60 million tons (Figure 8). These large variances
are caused on the one hand by alternation of apple trees and

Apple trade in Czechia on the other hand by extreme weather events like spring
On average, almost 70,000 tons of apples are imported  frost, hail, and variable rainfalls (Garming et al., 2018).
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Apple producing regions in Germany

Germany has three main apple producing regions, na-
mely Altes Land (located in the countries Hamburg and Lo-
wer Saxony) in North-West Germany, Saxony (located in the
country Saxony) in the East of Germany and Lake Constance
(located in Baden-Wiirttemberg) in the South. In 2019 Altes
Land had a share of 32.1% of total apple production in Ger-
many and 27.9% of total production area; Saxony produced
6.6% of total production and covered 7.0% of total apple pro-
duction area in Germany and Lake Constance had a total pro-
duction share of 40.2% and a share of 35.6% of the total area
(Garming et al,, 2018). So, the three most important fruit pro-
ducing regions in Germany produced 79% of German apples
on 71% of Germany’s apple production area (Garming et al.,
2018). Figure 9 shows the location of the three most impor-
tant producing regions in Germany.

Farm sizes largely vary between the different production
regions in Germany, which is partly caused by historical cir-
cumstances. Farms in the South of Germany are traditionally
smaller, while farms in the North and in the East of Germany
are significantly larger (Garming et al., 2018). Due to the
formerly existing large cooperative structure in the East of
Germany particularly Saxony has large farm sizes. Figure 10
provides an overview of the percentage share of the number
of apple producing farms according to the size categories of
cultivation area. In the region Altes Land and Saxony there
are more apple farms with larger area sizes; most farms the-
re have 20 ha and more. In contrast, Baden-Wiirttemberg has
mainly small farms; most farms there have between 0.5 and
2 ha. Due to the smaller average farm size in Baden-Wiirt-
temberg the country has a much higher number of farms
than Saxony, Hamburg and Lower Saxony.

Important apple varieties and marketing channels

Out of the 991,451 tons of apples that were harvested in
2019, around 708,198 tons (71.4%) were used as table fruits,
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271,228 tons (27.4%) for industry purposes and 12,026 tons
(1.2%) were not marketed (Destatis, 2020). Depending on
harvest quantity and quality between 23 and 30% of the ap-
ple harvest is normally used for industry purposes (Garming
etal, 2018).

According to the 2019 apple production statistic ‘Elstar’,
‘Gala’ and ‘Braeburn’ are the three most important apple
varieties in Germany based on the area of production, with
18%, 7% and 6% of total area. The regional distribution of
varieties depends on climatic conditions. ‘Elstar’ plays a ma-
jor role in the region Altes Land that means in the countries
Hamburg and Lower Saxony and has a share of 33% respec-
tively 32% of the production area there. ‘Gala’ is typically cul-
tivated in Saxony and Baden-Wiirttemberg, but only with a
minor share in the North. ‘Pinova’, ‘Idared’ and ‘Golden Deli-
cious’ are almost only found in Saxony, while ‘Holsteiner Cox’
is only grown in Altes Land.

Apple trade in Germany

Apple imports cover with a quantity between 600,000
and 700,000 tons per annum between 35 and 45% of the
domestic demand. Therewith, apples are the second impor-
tant imported fruit in Germany (Garming et al., 2018). Accor-
ding to UN Comtrade (2021) Italy, Poland, the Netherlands,
France and New Zealand have been the five most important
apple supplier countries for Germany between the years
2016-2018. Italy is the most important supplier of apples to
Germany with around 241,000 tons per year (UN Comtrade,
2021).

Several major supplier countries are German neighbor
countries with similar climate conditions and harvest sea-
sons. Imports from the Southern hemisphere became less
important during the last years as apples have a great stora-
ge suitability and the storage technologies in Germany con-
tinuously improve. Thus, this enables an all-season supply
with European fresh apples (Garming et al., 2018).

Horticultural Science



Muder et al. | Apple production and apple value chains in Europe

100%
90%
80%
20% MW 20 ha and more
60% W 10-19.99 ha
20% m5-9.99 ha
40%
W2-4.99ha
30%
0.5-1.99h FIGURE 10. Share of
20% ®0.5-1.99ha number of farms and
10% apple acreage according to
size of apple cultivation
0% .
area in Germany, 2017.
No of farms (%) Acreage (%) Source: Destatis (2017).
HUNGARY lower price than apple for fresh market. In 2019, apple or-

Statistical overview

The Hungarian fruit sector is dominated by apples, as
according to the Hungarian Central Statistical Office (Ko6z-
ponti Statisztikai Hivatal, 2020a), about 37% (30,974 ha)
of the fruit production area was covered by apple trees in
2019. The production area of apples in Hungary has fallen
by about 15% for the last years: from 36,644 ha in 2009
to 30,970 ha in 2019, while production volume was highly
volatile, reaching its low in 2011 with 293,000 tons and
peaking in 2014 with 778,000 tons. The production vo-
lume in 2019 fell below the 2009-2019 average, owing to
weather extremes and the alternation after exceptionally
rich harvest in 2018, as shown in Figure 11. The high sha-
re of ageing orchards (in 2017, apple orchards older than
20 years represented 21% (Kozponti Statisztikai Hivatal,
2017)), orchards exposed to frost and hail damage or wa-
ter stress (irrigated apple orchards covered 21% in 2017
(Kozponti Statisztikai Hivatal, 2017)) as well as orchards in
medium to poor condition (38% of orchards (Kézponti Sta-
tisztikai Hivatal, 2017)) could also lead to yield fluctuation.
With 498,000 tons, Hungary ranked eighth among the ap-
ple grower countries in the European Union and accounted
for 6% of the total EU apple production in 2019, however,
the average yield of 15.6 tons ha™ in 2019 was significantly
lower than the EU average.

Typically, two thirds of the Hungarian apple crop go to
industrial processing and one third to direct consumption,
however, apple for processing can be sold at significantly

chards were hit by weather extremes (late-onset frost, hail,
summer and autumn drought), which further increased the
percentage share of apples used for industrial processing
(FruitVeB, 2020). Lower processing prices reduce the inco-
me of apple producers; this is why the apple area steadily
decreased between 2009 and 2019.

Apple producing regions in Hungary

Szabolcs-Szatmar-Bereg county (located in North-East
Hungary) is the leading producer of apples in Hungary, with
a share of 59% of the total apple yield in 2019, followed by
Borsod-Abatj-Zemplén (located in North-East Hungary) and
Hajda-Bihar (located in North-East Hungary) counties with
7% respectively (Figure 12). The share of other counties in
production volume ranged from 1 to 5% in 2019. According
to the Hungarian fruit tree census (Kézponti Statisztikai Hi-
vatal, 2017), in 2017, 70% of the apple growing area was in
Szabolcs-Szatmar-Bereg county, while Bacs-Kiskun and Bor-
sod-Abatij-Zemplén counties together accounted for 11% of
the total apple production area.

Based on Hungarian Payment Agency (2021) data, 6,006
farms produced apples in 2019. Just over five years, the
number those farms fell by 10.5%. Figure 13 shows, how the
number of farms relates to the farm size. In Hungary, 47%
of the apple producers were in the 1 to 5 ha apples orchard
size category, and 92% of them had less than 10 ha covered
by apple trees in 2019; however, farms in the 1 to 5 ha cate-
gory accounted for 28% of the total apple area, while farms
with less than 10 ha of apples used 55% of the total apple-
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growing area. In contrast, farms with over 10 ha of apples
cultivated 45% of the total apple-growing area.

Important apple varieties and marketing channels

According to the Hungarian fruit tree census (Kézponti
Statisztikai Hivatal, 2017), ‘Idared’ was the most important
apple variety in 2017 based on production area. Although
‘Idared’’s share of the apple production area in Hungary
was 23% (22% in Szabolcs-Szatmar-Bereg, 23% in Borsod-
Abatj-Zemplén and 14% in Hajda-Bihar county), as it is a
well-storable variety, consumer tastes are shifting. ‘Florina’
(also known as ‘Querina’), Jonagold’ and ‘Remo’ were grown
on 6 and 5%, respectively, of the country’s apple-producing
areas. In Szabolcs-Szatmar-Bereg county, ‘Remo’ ranked
third, while in Hajdu-Bihar county, ‘Idared’ and ‘Golden De-
licious’ Reinders were produced in the largest area, and in
Borsod-Abatj-Zemplén county the ranking was the same as
at the national level. In 2017, further important apple varie-
ties were ‘Golden Delicious B., Jonathan M 40’ ‘Gala’, and
‘Relinda’. The share of other varieties grown in smaller areas
exceeded 40% nationwide.

Organic apple production is still marginal in Hungary,
though the controlled area increased remarkably between
2009 and 2019 from 592 ha to 4,149 ha. Organic apple cul-
tivation was carried out only in 373 ha in 2009, but it incre-
ased to 2,166 ha by 2019. Since 2016, the increase in organic
apple area has been accelerating, as the area in conversion in
2016 to 2018 was even larger than total organic apple area.
In 2019, the area in conversion is 1,960 ha, which is slightly
less than the accredited organic apple area. Not only the area

but also the share of apple orchards within the total organic
increased between 2009 and 2019, from 0.4 to 1.5% (Roszik,
2021; Bio Garancia, 2021).

Apple trade in Hungary

According to UN Comtrade (UN Comtrade, 2020) fresh ap-
ple imports in 2019 were the third highest in quantity in the
last decade, and the volume of imports fluctuated between
85,008 tons in 2011 and 8,863 tons in 2009. In 2019, 30%
of the imported fresh apples came from the EU, while Ser-
bia was the main supplier with an exceptionally high 25,552
tons and 60% share in the quantity of apple imports. Over
2016-2019 the major suppliers were European countries:
Serbia, Poland, Romania, Germany and Croatia. Export volu-
mes fluctuated over 2009-2019, resulting in 16,545 tons in
2016 and 41,749 tons in 2013. In 2019 the main export mar-
ket for Hungarian apples was Austria (one-third in volume),
followed by Slovakia and Germany.

ITALY

Statistical overview

Apples are the first fruit and vegetable product in Italy
by quantity and plays a key role both on the domestic mar-
ket, with consumption made lively by the introduction of
new patented varieties, and on the global market, being one
of the most exported fruits. Italy is the second largest pro-
ducer country in Europe, just behind Poland. Considering all
tree fruit cultivations (including citrus fruits and nuts), ap-
ple ranks first in terms of production, holding a 27% share.
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In the last 10 years, according to ISTAT data, the total
area invested in apple trees in Italy has remained stable
(-2%), going from just under 58,500 ha in 2009 to the cur-
rent 57,200 ha in 2020, recording a more pronounced de-
cline in 2012 and 2014, when the value fell below fifty-five
thousand ha (Figure 14). On the contrary, the total produc-
tion, which stood at 2.3 million tons in 2020, shows a more
fluctuating trend, due partially to the alternation that charac-
terizes the species, but mainly to the anomalous climate that
characterized 2012 and 2017 campaigns (2 and 1.9 million
tons respectively), when late frosts led to an excessive sag-
ging with consequent crop loss (Figure 14).

In the same period, the cultivation of organic apples sho-
wed a marked increase. In particular, the areas were equal
in 2009 to 3,346 ha and continued to fluctuate, depending
on the years, between 3,500 and 4,000 ha until 2015. Sub-
sequently, the strong demand on the market and the refi-
nement of techniques for the containment of plant diseases
boosted the adoption of organic production methods, so that
the areas have gradually increased, reaching 8,235 ha in
2019 (14% of the cultivated area).

Apple producing regions in Italy

The Italian apple production is highly concentrated. Just
under 90% of it comes from four regions in the north of the
country: Trentino-Alto Adige, Veneto, Piedmont, and Emilia-
Romagna. According to ISTAT data, in 2020 Trentino-Alto
Adige accounted for 60.8% of national apple production ob-
tained on an area equal to 49.5% of the total area planted
with apple trees, Veneto for 13.4% and 10.8% respectively,
Piedmont for 7.6% and 11.3% and Emilia-Romagna for 6.4%
and 8.3% (Figure 15).

Unfortunately, data relating to apple cultivation distin-
guished according to farm size, are available only based on
an ISTAT survey dated 2010. Considering the 50,625 farms
that grew apples in Italy, 42.6% were less than 2 ha, 27%
between 2 and 5 ha, 15.5% between 5 and 10, 8.7% between
10 and 20, and just 6% over 20 ha. If we analyse the same
data in the most important production area, i.e., in Trentino-
Alto Adige, there is a higher figure in the share of farms with
less than 2 ha (48.4%) and between the 2 and 5 ha (33.2%).
This region is characterized indeed by small hilly farms,
which often practice monoculture. This specialization, to-
gether with the suitability of the territory, explains the high
unit yields. In Veneto and Piedmont, on the other hand, the
share of smaller farms (<2 ha) decreases compared to the
national figure (respectively 24% and 30.7%), and that of
medium-large farms increases.

eJHS - A publication of ISHS -
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Important apple varieties and marketing channels

Apple production in Italy is predominantly oriented to
the table fruits market, while, due to the lack of a significant
local demand, apple juices, apple sauces or dried apples are
still relegated in market niches. This orientation of the indus-
try, combined with favourable environmental conditions, led
to the registration under the EU procedure of five Protected
Geographical Indications (PGI) and one Protected Designati-
on of Origin (PDO) concerning fresh apples. Two PGI's (Mela
Alto Adige/Siidtiroler Apfel and Mele del Trentino) and the
one PDO (Mela Val di Non) are located in the Trentino-Alto
Adige region, whereas the remaining three PGI’s areas are
respectively located in Piedmont (Mela Rossa Cuneo), Lom-
bardy (Mela di Valtellina) and Campania (Melannurca Cam-
pana) regions.

According to the most recent data by Assomela (2020),
the Italian association of apple producers ‘Golden Delicious’
is the most important, although slightly declining, apple va-
riety in Italy, with 38% of the production quantity. Further
important apple varieties in Italy are ‘Gala’ (16%), ‘Red De-
licious’ (11%), ‘Granny Smith’ (7.5%) and the late ripening
‘Fuji’ (8%) and ‘Cripps Pink’ (5%). Apart from that, data also
show increasing production trends for the so called “new
varieties” (‘Kanzi, ‘Jazz, ‘Ariane’, ‘Belgica, ‘Cameo’, ‘Diwa),
‘Greenstar’, ‘Honey Crunch), Jazz, ‘Junami, ‘Mariac’, ‘Rubens,
‘Tentation’, and ‘Wellant’).

Apple trade in Italy

Apples are the fruit with the highest net balance for Italy.
In fact, with the exception of 2018 when the crop losses en-
dured in the previous harvest did impact on both exports and
imports, in the recent years Italy’s apple exports amount to
about 1 million tons, whereas imports did not exceed 56,000
tons. According to UN Comtrade (2021) the most important
purchaser country for Italian apples is by far Germany, which
demands between 24% and 32% of all exports. Other rele-
vant export markets are those of traditional major Italy’s tra-
de partners: Spain, France, United Kingdom, Austria, and the
Netherlands purchase, as a whole, slightly over than 20% of
the total exports. A second critical group of purchaser coun-
tries, with a share of just under 20%, is located in the Middle
East: Egypt, Saudi Arabia, Jordan and United Arab Emirates.
A third group is composed by Nordic countries like Sweden,
Norway and Denmark, whose purchase amount to about
10% of total exports. A peculiar case is represented by India
in 2019 - its main supplier, China, had production losses and
there was a boom in Italian exports (6% both in quantity and
in value) which halved the following year.
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Concerning the apple imports, the UN Comtrade (2021)
data show that the five most important apple supplier coun-
try for Italy have been France, Poland, Hungary, Austria and
Germany. Even if part of the imports from Germany likely re-
garded apples harvested in the Southern Hemisphere, these
data show that the development of storage technologies af-
fected the international apples trade flows.

POLAND

Statistical overview

For several years, Poland, with the production of apples
over 3 million tons, has been in the first place in Europe and
third in the world, after China and the U.S.A. According to
the latest estimates, the harvest of apples in 2020 will signi-
ficantly exceed the level of 3.4 million tons, and in the near
future, assuming no unfavorable weather conditions, Polish
apples production may exceed the level of 4 million tons.

Thanks to investments made by fruit growers in new varie-
ties and improvement of apple quality, Poland has a chance
to use emerging export opportunities to previously unattai-
nable destinations. Compared to other EU countries, Poland
has advantages in the use of production factors, i.e., land
and labor, Poland has improved the use of the capital factor,
the lack of which was the cause of the technical weakness of
Poland's agriculture, including fruit growing. Poland's mem-
bership in the EU contributed to this, and earlier aid funds
from agricultural development programs. Poland, compared
to other European countries, is definitely distinguished by a
very large number of fruit farms in the production of apples.
Their number in all European countries, except Poland, is de-
creasing. In most commerecial farms, apple production is car-
ried out on the area of 5 to 20 ha (Figure 16), and the yields
range from 22 to over 60 t ha'. In Poland, there are still a lot
of low-commodity farms producing apples, mainly used for
the production of apple concentrate. As a result of accession
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to the EU, the Polish fruit-growing industry is constantly mo-
dernizing. Numerous producer groups were established and
quality standards and safety systems were implemented in
apple production, both at the farm and GP level. These chan-
ges resulted in a very large increase in the quality of the fruit
and enable the sale of Polish apples on the global market.

In 2017, a representative orchard survey was carried out
in Poland, the purpose of which was to obtain detailed data
on apple cultivation. This regular survey is carried out every
five years in accordance with the current requirements of the
European Union.

Results showed that among the people managing fruit
production, middle-aged people prevailed, i.e., between 30
and 59 years of age (74.4%), at the same time the share of
younger people decreased, and the share of older people de-
finitely increased among people managing fruit production,
approx. 22.5% had education in horticulture (at various le-
vels), of which nearly one third had secondary education in
horticulture. Compared to the results of the 2012 survey, the
share of people with higher education in horticulture has in-
creased; horticulture in Poland continues to develop, more
and more expenditure is allocated to fruit production and
storage. However, this difference is lately fast decreasing due
to the high increase of labor costs.

Apple producing regions in Poland

The production of apples in Poland is located mainly in
the Mazowieckie Voivodeship. With about 73,000 ha of pro-
duction area, this voivodeship covers 41% of Polish apple
area. Mazowia is the third largest area concentrating apple
production, after China and Washington State in the U.S.
Other important apple regions are the voivodeships of
Swietokrzyskie and Lubelskie with nearly 23,000 ha of pro-
duction area each or about 13% of Polish apple area (Figures
17,18).

From year to year, there is an increasing concentration
and specialization of fruit production; the production po-
tential of orchards, especially apple trees, is increasing. The
generalized results of a representative survey of orchards
showed that the cultivation of apple trees is constantly chan-
ging. A comparison of the results of the orchard survey in
2012 and in 2017 shows significant differences in the age
structure of trees and the density of plantings in apple plan-
tations. Over the five years since the previous study, a clear
decrease in the share of the area of 15-year-old and older
plantations and an increase in the acreage of apple orchards
at the age of 5-14 years has been noted. However, the acre-
age of young orchards in establishment remained stable, in-
dicating a stable rate of orchard renewal. A significant share
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of young trees (up to 4 years old) was found for the ‘Gala’
variety (31.4% of the total cultivation area of this variety).
A very large proportion of young orchards was also recor-
ded for the ‘Jonagold’ group. In the case of the structure of
planting density in apple tree plantations, during a five years
period, the share of apple orchards with a density of more
than 1,600 trees ha?! has nearly doubled and has reached
47% already, while a clear decrease in share of orchards with
a lower density is observed. In 2017 only about 6% of apple
area was planted with a density of up to 400 trees ha’, as
compared to 18% in the previous census (GUS, 2019).

Important varieties and marketing channels

The varietal structure of the apple tree cultivation area in
orchards is similar to that of the previous 2012 study. Com-
paring the results of the studies from 1998,2004,2007,2012
and 2017, it can be observed that over the last 20 years some
varieties have acquired high importance (including the ‘Jona-
gold’, ‘Szampion’, ‘Ligol, ‘Golden Delicious’ and ‘Gala’ groups);
others lose their importance and the area of their cultivation
gradually decreases (e.g., Jonatan, ‘Antonowka’, ‘Cortland’
or ‘Lobo’). Still the most common variety grown in Poland is
‘Idared’, whose share in the varietal structure remains more
or less at the same level - over 20%. The cultivars from the
‘Jonagold” group (including ‘Jonagored’ and other mutants)
were second in terms of the size of the apple tree cultivation
acreage in orchards in 2017 (17.5%), and their share in the
varietal structure of apple orchards is constantly growing.

The results of the 2017 orchard survey showed that over
50% of the area of apple orchards in Poland was occupied by
three groups of varieties: ‘Idared’, Jonagold’ and ‘Szampion’;
among apple orchards more than half are plantations aged
5-14; in apple plantations there was a significant increase in
the share of plantings in the planting of 1,600 trees and more
per hectare; approximately 23.1% of the orchard area could
be irrigated; among the possibilities of storing fruit, cold sto-
res with a controlled atmosphere had the largest share (on
average almost 38% of all stores and cold stores).

Apple trade in Poland

Poland is a major exporter of apples in Europe with an
average of 903,000 tons of apple exports in the years 2016
to 2019 (UN Comtrade, 2021). Major destinations for Polish
table apples were Belarus, Egypt, Kazakhstan, Romania and
Germany. Also, Poland is an important supplier of apple juice
concentrates, with average exports of 272,000 t in the years
2016 to 2019, of which 41% was supplied to Germany (UN
Comtrade, 2021).
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PORTUGAL

Statistical overview

Apple is the most important fruit crop in Portugal. Accor-
ding to the Portuguese National Institute of Statistics (INE)
apple trees covered an area of around 14,577 ha in 2019,
which represent 21.8% of the fresh fruits area - citrus crops
together occupy 21,066 ha, 31.5% of the area (INE, 2021).

Over the last 10 years (2009-2019), the apple area
evolved from 12,565 ha in 2009 to the actual 14,577 ha,
with a peak in 2016 of 14,981 ha. The production varies a
lot between years: during this 10-year period; 2019 was the
best year, with a production of 355,697 tons, while the worst
year was 2010, with 212,902 tons. Nevertheless, the worst
year in what concerns productivity was 2016, with only
16,976 kg ha!, while in the best year, 2019, the productivity
reached 24,401 kg ha'. The productivity varies a lot between
years, namely because of the big differences in what con-
cerns climatic conditions - temperature and precipitation -,
sometimes extreme, like intense rainfall in the form of hail in
early summer or heat waves in the summer. Figure 19 illus-
trates the apple production quantity and area between 2009
and 2019 in Portugal.

Apple producing regions in Portugal

The main production areas in Portugal are in the North
and Center regions, which concentrate more than 90% of the
total production area (Figure 20). In 2007, these two regi-
ons concentrated 96% of the area, respectively 1,755 ha and
4,277 ha, in farms of very small (under 4 European size unit
(ESU)) and small (between 4 and 16 ESU) economic dimen-
sion.

In what concerns the physical dimension, both in the
North and Center regions, farms less than 5 ha represent al-
most 21% of each of these regions. Nevertheless, the farms
between 5 and 20 ha are the most common in the North
(39.5%) and farms above 50 ha are most common in the
Center (43.6%).

Important apple varieties and marketing channels

The most produced apple varieties in Portugal are some
of the best known internationally, such as ‘Golden Delicious’,
‘Royal Gala’ (and others from the group ‘Gala’), ‘Red Delici-
ous’, ‘Starking, ‘Jonagold’ and ‘Jonagored’, ‘Reineta’, but also
some national varieties, such as ‘Bravo de Esmolfe’, ‘Risca-
dinha de Palmela’, ‘Casa Nova’ and ‘Porta da Loja’. In Portugal
there are 7 protected denominations for apples. Two of these
are Protected Designations of Origin (PDO), 4 are Protected
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FIGURE 20. Main produ-
cing regions in Portugal.
Source: GPP (2006), ©Euro-
Geographics (2018).

Geographical Indication and one is protected as a Traditional
Portuguese Product (DGADR, 2021). Some of these protected
denominations are based on national and regional varieties.
In addition to the aforementioned varieties, there are many
other regional varieties with potential to serve as the basis
for new protected denominations (DGADR, 2021; Ferreira
et al,, 2016; Mateus et al.,, 2020): ‘Apple Bravo de Esmolfe’
(PDO); ‘Apple of Beira Alta’ (PGI); ‘Apple of Cova da Beira),
(PGI); ‘Apple of Alcobaga’, (PGI); ‘Apple of Portalegre’, (PGI);
‘Apple Riscadinha de Palmela’, (PDO); ‘Apple Porta da Loja’
(Traditional Portuguese Product).

A total of 49,935 tons out of the 355,697 tons (14%)
were produced under these denominations in 2019. This re-
presented an area of 2,071 ha and a value of 42,862 thousand
€ (DGADR, 2021).

Apple trade in Portugal

The apple consumption in Portugal has been around
27+ 3 kg per capita over the last 10 years, representing an
average of 247,000 tons consumed per annum (INE, 2021).

Over the last 10 years, Portugal imported an average
of 55,664.4 tons year! of apples and exported 37,423.4
tons year! (FAO, 2021). These exports, that represent 67.2%
of the imports in number, represent however only 59% in va-
lue. According to FAO (2021), the most important apple sup-
pliers, that covered ca. 90% of the imports over the last three
years, were Spain (54%), France (38%), Brazil and Italy. At
the same time, Spain also is the major destination for Portu-
guese apple exports; the quantities exported and imported
are nearly equal. Some other countries also receive interes-
ting quantities. Brazil is the second destination for Portugue-
se exports, followed by the U.K., France and the Netherlands.

SWITZERLAND

Statistical overview

According to the Swiss Federal Office for Agriculture
(Bundesamt fiir Landwirtschaft, 2020), apples in high-den-
sity orchards were cultivated on an area of 3,736 ha in 2019.
As the major fruit crop in Switzerland, apples accounted for
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60% of all perennial fruit crops in 2019. Since the 1980s,
the apple acreage in Switzerland decreases. From 2009
(4,226 ha) to 2019 (3,736 ha), it decreased by 12%. Due to
weather and alternation of apple trees, the yearly yield va-
ries. From 2009 to 2019, farmers obtained the highest yield
in 2009 with 167,000 tons, whereas due to an early bloom
and following harsh frosts, growers could only harvest
around 96,500 tons in 2017. Figure 21 illustrates the apple
acreage and yield between 2009 and 2019 in Switzerland.

Apple producing regions and farm structures

Although apples are cultivated all over Switzerland, three
regions produce the most apples: Eastern Switzerland (can-
tons of Thurgau, St. Gallen and Graubiinden), the canton of
Valais and the Lake Geneva region (cantons of Geneva and
Vaud) (Figure 22). On average between 2009 and 2019, far-
mers harvested 39% of the total Swiss apple yield in Eastern
Switzerland, on 36% of the total acreage. The canton of Valais
produced 27% of the total yield on 28% of the total acreage.
The Lake Geneva region had a share of 18% of the total apple
yield, produced on 16% of the total acreage. Growers produ-
ced the rest (16%) of the total yield on 19% of the total apple
acreage, scattered in the remaining cantons of Switzerland
(Bundesamt fiir Landwirtschaft, 2020; Schweizer Obstver-
band, 2019, 2020). Figure 22 shows the mean apple acreage
of Swiss cantons from 2009 to 2019. The overall numbers of
fruit growing farms in Switzerland is decreasing. In 1991,
around 4,700 farms cultivated fruit on 7,050 ha (Bravin et
al,, 2011). Twenty years later in 2010, only 2,474 farms cul-
tivated fruit on 6,624 ha. The number of farms that produce

fruit on 0.2 to 10 ha decreased during that time, whereas the
number and total surface area of farms that cultivate more
than 10 ha fruit increased. In 2010, only 5% of all fruit gro-
wing farms were larger than 10 ha, however they were cul-
tivating together 37% of the total fruit growing area. Figure
23 shows the number of fruit farms and total fruit growing
area in 2010, structured by farm size. Detailed data on apple
producing farms is temporarily not available.

Important apple varieties and marketing channels

In 2019, the three most important apple varieties by
acreage in Switzerland were ‘Gala’, ‘Golden Delicious’ and
‘Braeburn’ (Bundesamt fiir Landwirtschaft, 2020). The in-
crease in acreage of red-skinned varieties such as ‘Gala’ and
‘Braeburn’ reflects the market trend in Switzerland (Bravin
etal, 2011). ‘Golden Delicious’ was the most important vari-
ety by acreage from the beginning of the surveys in 1997 un-
til 2007. In 2008, ‘Gala’ became the main variety by acreage
grown in Switzerland. Since 2007, ‘Braeburn’ was the third
most grown variety by acreage. ‘Jonagold’ and ‘Maigold’, two
golden-skinned varieties, have lost importance since 2000.
In recent years, club varieties such as ‘Scifresh’ (Jazz®), ‘Mil-
wa’ (Diwa®, Junami®) or ‘Cripps Pink’ (Pink Lady®) gained
more importance. While these club varieties accounted for
7.9% of the total apple acreage in 2009, the number rose to
18.6% in 2019.

‘Gala’, the most common variety in Switzerland, mainly
increased its acreage over the last decade in the regions of
Eastern Switzerland and the canton of Wallis. ‘Golden Delici-
ous’ lost area in all growing regions equally. In 2019, the up-
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coming club variety ‘Scifresh’ (Jazz®) was mostly cultivated
in Western Switzerland (canton of Valais and Lake Geneva
region), whereas the club variety ‘Milwa’ (Diwa®, Junami®)
had larger shares in Eastern Switzerland and other regions.

Apple trade in Switzerland

The before mentioned statistics only include apples
grown in orchards with a minimum of 300 trees ha' (mostly
around 2,000 trees ha' in spindlebush-system). Addition-
ally, standard apple trees (with a minimum trunk height of
1.6 m) growing on pasture are a common landscape element
in Switzerland. In 2018, an estimated number of 1.2 million
apple standard trees existed in Switzerland (Hochstamm
Suisse, 2021). The Swiss fruit growers’ association estimated
the total yield of apples in 2019 to be around 190,500 tons,
consisting of approximately 136,500 tons grown in orchards
and 54,000 tons on standard trees (Schweizer Obstverband,
2019). Around 85% of the apples grown in orchards sold as
dessert fruits, the remaining 15% as processed fruit (e.g., ap-
ple juice, apple juice concentrate). Almost all apples grown
on standard trees only had use as processed fruit (Schweizer
Obstverband, 2019). On average between 2009 and 2019,
the production of apples for processing amounted to 81,000
tons.

On average, imported dessert apples make up only 10%
of Switzerland’s total consumption (Schweizer Obstverband,
2021). The average annual production of 130,000-140,000
tons can cover demand between the beginning of harvest
in August and June of the following year, when warehouses
empty out. Experience shows that traders import around
10,000 tons of dessert apples between May and August
(Schweizer Obstverband, 2021). Between 2009 and 2019,

the largest supplying countries were Italy, New Zealand,
France and Chile (Eidgendssische Zollverwaltung, 2021).
Fruit from neighboring countries as well as the southern
hemisphere covers thereby the local market gap in sum-
mer (Schweizer Obstverband, 2021). The low yield of 2017,
when many Swiss regions where struck with frost damage,
explains the large import of around 26,500 tons in 2018. Due
to high production costs in Switzerland, exports of fresh ap-
ples only play a minor role, with an average of around 4,000
tons between 2009 and 2019, mostly into neighboring coun-
tries like Germany, Austria and France (Eidgendéssische Zoll-
verwaltung, 2021).

TURKEY

Statistical overview

Apple has a high production quantity following grape
production in Turkey (TurkSTAT, 2020). It covers 5% of Tur-
key’s fruit production areas and accounts for 18% of total
fruit production. According to estimations from the Turkish
Statistics Institute (TurkSTAT, 2020), 3,618,752 tons of ap-
ples were grown on 174,439 ha of land. Ecological suitability,
high adaptation ability of apple, and a profitable production
branch for growers are the main reasons for the high produc-
tion (Karamiirsel et al,, 2011). The apple production area and
quantity increased by 7% and 23%, respectively, over the last
ten years (2009-2019) (Figure 24). Despite fluctuations in
apple production caused by spring frost in some years, the
harvested area has steadily increased. Spring frost damage
was particularly severe in 2014 and 2015. The damage was
regionally effective, and yield decreased in the provinces of
Karaman, Nigde, and Kayseri (Oztiirk et al,, 2015).
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The majority of production is still done using traditio-
nal methods. In recent years, there has been an increase in
commercial production areas’ interest in intensive growing
methods and new varieties. Since 2009, one of the indica-
tors of this situation has been the increase in production
quantity (30%), which has been greater than the increase
in area (7%) (Figure 24). Higher yields per unit area have
been achieved through transformation in orchard systems.
However, due to the small scale of apple production areas
and financial problems, the speed of conversion to modern
cultivation methods is very slow.

Apple producing regions in Turkey

Turkey is located within the borders of Asia Minor and
the Mediterranean gene centers, which are referred to as the
apple center of origin, and Anatolia is one of the gene centers.
Apples can be grown throughout the country due to favora-
ble climatic conditions. As a result, apple cultivation is practi-
ced in nearly all of Turkey’s provinces. However, the majority
of apple production in Turkey is concentrated in seven pro-
vinces: Isparta, Karaman, Nigde, Antalya, Kayseri, Konya, and
Denizli (Figure 25). These regions constitute 61% of the total
apple production area, and their share in production is 71%.
Isparta is a significant apple producing region in Turkey.
It accounts for 20% of total production and 13% of total pro-
duction area. Apple production is composed of about 95% of
the total fruit area. Isparta also has a significant infrastruc-
ture in terms of storage, packaging systems, processing, and
research and development. In other respects, remarkable
developments are taking place in the provinces of Karaman
and Nigde as a result of newly established plantations, large
orchard areas, and expanding industrial infrastructure.

Apple productionareaand number of farmsare registered
in the Ministry of Agriculture and Forestry “Farmer Registra-
tion System (FRS)”, grouped as percentage share according
to size of apple cultivation area. 69% of the farms are smaller
than 0.5 ha (Figure 26). The rate of farms with larger apple
production areas in Isparta, Karaman, Nigde, and Kayseri is
higher than in other provinces. Farmers with apple acreage
less than 10 ha represented 64% of the total apple produc-
tion area, according to the FRS. The proportion of apple pro-
duction areas of 20 ha or more is higher in Konya, Nigde, and
Karaman provinces than in other production regions. These
provinces’ suitable farmlands and capital factors enable in-
tensive farming in larger areas. Farmlands have a multi-part
structure because inheritance law previously allowed lands
to be divided into very small parts. Legal regulations gover-
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ning the protection of land size have been put in place in re-
cent years. As aresult of land consolidation efforts, operating
parcel sizes are expected to grow.

Important apple varieties and marketing channels

72% of Turkey’s apple production area comprises the
‘Red Delicious’ group, ‘Golden Delicious’, ‘Granny Smith’, and
‘Amasya’ varieties (TurkSTAT, 2020). ‘Red Delicious’ groups
are quite popular among other varieties. Unlike other pro-
vinces, ‘Amasya’ variety constitutes 40% of the production
area and 32% of the production quantity in Nigde province.
‘Amasya’ is an important native apple variety with excellent
eating quality. However, it shows alternate bearing. Turkey
has a significant number of native apple cultivars that have
persisted to the present day. ‘Amasya Misket, ‘Kagizman
Uzun, ‘Yomra), ‘Piraziz’ and ‘Posof-Badele’ apples are among
the varieties that have received geographical indications.

The majority of apples are consumed fresh in the do-
mestic market; however, some are utilized as a raw material
in the processing industry, such as fruit juice, fruit concen-
trate, dried apple, and other products. Although apples can
be consumed fresh throughout the year because to control-
led atmosphere cold storage and the application of 1-MCP,
the most intense seasons for consumption are autumn and
winter. Many marketing channels are used in apple sales, but
merchants have the largest share of all fruit categories.

Turkish apple imports and exports

Apple imports are extremely low because the country is
self-sufficient in apple production. Imports are made when
domestic supplies are depleted or when special varieties are
required. In 2019, Turkey imported 1,731 tons of apples. Chi-
le and Iran accounted for the majority of total apple imports
between 2017 and 2019 (FAO, 2020). In 2019, 7% (257,471
tons) of the apples were exported. Iraq accounts for a sizable
portion of apple exports. In 2017-2019, 47% of exports were
made to Iraq, while 36% to Syria, Russia, India, and Saudi
Arabia (FAO, 2020).

Discussion

In nearly all countries included in this overview, apples
are the most important fruit crop with regards to production
area and harvested quantity. The global trend of increasing
apple production can be confirmed also for most of the apple
producing countries in Europe. Apple acreage has been sta-
ble or even increasing in Austria, Germany, Italy, Poland Por-
tugal and Turkey, however, in Czech Republic and Hungary it
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has been decreasing in the past ten years. Typically, there are
geographical clusters for apple production in each country,
where natural growing conditions are favorable and speciali-
zed infrastructure in terms of production technology, farmer
organizations, input markets, storage facilities and access to
markets are available, which has positive effects for compe-
titiveness.

There are major differences with respect to the use of
modern production technologies, which are related to the di-
verging trends in apple production in the different countries.
Although traditional production systems with tall and often
old trees and low planting densities can be found in all Euro-
pean countries, the major share of marketed fresh apples in
Austria, Germany, Italy, Switzerland and Poland is harvested
in modern high-density orchards. In Poland, in the recent de-
cades, large investments in modernizing orchards have been
made, supported by policies and strengthening of producer
organizations, leading to significant increases in productivity
and the position as major apple producing country in Euro-
pe. In Turkey, traditional apple production systems are still
prevailing. Yet there is also a trend towards modernization,
particularly in regions with larger farm structures and favo-
rable climate and soil conditions. In Czech Republic as well
as in Hungary, low profitability of apple orchards, related to
a low technology level, lack of irrigation and storage facili-
ties, represents a major challenge for the sector and has led
to ageing orchards and declining production area.

The findings of this overview show that apple produc-
tion in Europe is mainly a business of small- to medium-scale
farmers. In all countries, except Germany, much more than
50% of apple acreage belongs to farms with less than 20 ha,
in most cases even less than 10 ha. However, there are also
differences in typical farm sizes between the countries, as is
explained for Italy, Germany and Turkey. Yet, there seems to
be a general trend towards larger farms.

Considering the market orientation, two groups of coun-
tries can be identified. In Poland and Italy, there is a clear
export orientation of the apple sector. Neighboring European
countries are the main destinations for their exported ap-
ples, but significant quantities also are sold to Middle East
and Northern African countries. Also, Turkey is a net expor-
ter of apples, although the major share of production is con-
sumed within the country. In the other countries, apples are
mainly sold on domestic markets; additionally, imports are
needed to satisfy national demand.

Only scarce data are available on organic apple produc-
tion. According to statistics from Austria, Italy and Hungary,
the share of organic apple acreage is still low, but significant-
ly increasing over the past years. As an example, in Austria
the organic apple production area has doubled since 2012
and now accounts for 22% of the total apple area (Statistik
Austria, 2018). It is likely, that in other European countries, a
similar development is taking place.

Apple production quantities have shown great variation
over the past ten years, which is a common pattern for apple
production. However, in most countries, significant effects
were reported from extreme weather events, such as spring
frost, drought conditions and hail events. Climate change can
lead to increasing risks and costs for fruit production, if the
frequency of extreme adverse weather events increases.
Also, increasing pressure from pests and diseases may affect
quantity and quality of the apple harvest in all countries. This
is in line with findings that other authors made (e.g., Pflei-
derer et al., 2019; Gomann et al,, 2015; Li et al., 2020). For
a better crop protection and to reduce their economic risk,
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apple farmers use measures such as hail nets, frost irrigation,
insurance and plant protection measures. The application
of these measures became increasingly important during
the last years (Porsch et al.,, 2018) and is forecasted to gain
further importance.

Conclusions

The overview of nine major European apple producing
countries reveals a diverse picture of development trends
and of challenges for the apple sectors. There are similarities
with respect to the importance of regional production clus-
ters, the production in rather small to medium sized farms
and a trend towards larger farm structures over time.

In all countries, mitigation of climate risks is a major
challenge for apple producers. However, the access to and
the level of use of modern production technologies is still a
challenge for some of the countries. Lack of capital for invest-
ment in orchard renewal, lack of irrigation infrastructure and
modern storage technology are constraints for improving the
competitiveness.

On the opposite, strong support to producer organizati-
ons and investment in new orchards and varieties that are
demanded on international markets, as well as investment
in post-harvest and storage technologies have contributed to
the strong competitive position of the Italian and the Polish
apple sectors.

The overview provided in this paper can be the starting
point for a detailed comparative study of apple value chains
in European countries, which should focus first on the farm
level with an economic analysis of the production systems.
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