
Abstract: Changes in ornamental nursery pro-
duction following Polish integration with the Eu-
ropean Union. The objective of the study was to 
determine the effect of Polish integration with the 
European Union on ornamental nursery produc-
tion. The study was designed in particular to as-
sess changes in technology and mechanization, as 
well as to evaluate producers’ use of EU  nancial 
support offered by the Agency for the Restructur-
ing and Modernisation of Agriculture (ARMA) 
within the Rural Development Programmes 
(RDPs). The research was based on questionnaires 
and involved surveys of 612 holdings. Data from 
the ARMA regional of  ces were also analysed in 
addition to those generated by the study. In both 
cases the analyses concerned the three main types 
of investment initiatives carried out in the orna-
mental nurseries: machinery and equipment, con-
struction, and irrigation systems. In the majority 
of cases the machinery and equipment initiatives 
were part-funded by the EU. The majority of the 
bene  ciaries were very large nurseries with a pro-
duction area greater than 5 ha. The nurserymen 
were particularly interested in obtaining funds for 
polyethylene tunnels. The total area of polyethyl-
ene tunnels was found to have increased by 20.73 
ha since 2004, of which nearly half, 9.05 ha, was 
funded by the RDP. 

Key words: investment in nurseries,  nancial 
credits for horticulture, EU  nancial support 

INTRODUCTION

The nursery industry in Poland has seen 
rapid development over the past few 
years. In 2010 it accounted for a total 
area of 6,747 ha and a total produc-
tion value of more than PLN one bil-
lion [GUS 2012, Marosz, 2012]. What 
is more, the area devoted to producing 
hardy nursery stock increased by 35% 
in 2002–2010. What made this possible 
was the excellent performance of one of 
the fastest-growing economies in Europe 
and very high market demand for orna-
mental plants [Brown, 2012]. According 
to data of 2011 from the International 
Association of Horticultural Producers 
(AIPH), ornamental nursery production 
has also been prospering in the Nether-
lands, Germany and Belgium. However, 
it was found that the area devoted to this 
activity had fallen in Denmark, France 
and Great Britain. Beginning from the 
period before the country joined the 
EU, a number of different agricultural 
 nancial credits have been available in 

Poland. It has therefore been of central 
importance to agricultural policy to iden-
tify farms to carry out investment initia-
tives based on these credits and thus to 
offer support from EU funds [Jab o ska, 
2007, Marosz, 2008].
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One characteristic of the horticul-
tural sector is its heterogeneity. A very 
wide range of different types and sizes 
of business are found. Each concen-
trates on a more or less varied range of 
products (some  eld-grown, some con-
tainer-grown), which are sold through 
a variety of different outlets [Crane 
and Barahona, 1996]. Containers allow 
greater  exibility in production and mar-
keting and in some cases are less expen-
sive than  eld production [Kneen et al., 
1983, Orun, 2012]. Building a nursery 
requires a broad range of investments 
aimed at aiding production, lowering 
costs, using less human labour and at 
moving the holding to a higher level of 
competitiveness [Crane and Barahona, 
1996, Marosz, 2009]. The propagation 
of ornamental trees and shrubs calls for 
special structures, such as greenhouses 
or polyethylene structures, while the 
production of container plants involves 
special growing areas, irrigation and 
a water source. Moreover, both  eld and 
container cultivation require mechani-
zation [Dirr and Heuser, 2006, Szyd o, 
2010, Orun, 2012]. These are just a few 
of the speci  c and capital-intensive fac-
tors entailed by ornamental nursery pro-
duction. Because of the considerable 
investment necessary, the pace of devel-
opment of nurseries and other sectors of 
horticulture and agriculture has been on 
the slow side [Brown, 2012]. However 
as Plewa notes [2001], some opportuni-
ties for acceleration did appear follow-
ing EU accession.  

The aim of this study is to ascertain 
how nursery holdings in Poland have 
changed following EU-accession in 

terms of product range, technology and 
mechanization and with regard to pro-
ducers’ use at their holdings of EU  -
nancial support administered by ARMA 
within the RDPs.

MATERIAL AND METHODS

The purpose of the attitudinal question-
naire was to collect some background 
information on the businesses that were 
taking part in the main survey. As well 
as asking how long the grower had been 
involved in the business, or how big the 
area of production was, the questionnaire 
addressed the issue of how the business 
had changed over the previous eight years 
– especially in terms of product range, 
machinery, equipment and new build-
ings. The samples for this special study 
were recruited from the target number of 
nursery owners, 3,223, as listed by the 
Central Statistical Of  ce (GUS). Of this 
number, addresses and e-mail contacts 
were found for 1,083 nurseries (33.6% 
of the target). In practice, however, only 
612 holdings were  nally recruited to 
the study (19% of the target), of which 
122 (3.8% of the target) were members 
of the PNA (Polish Nurserymen’s As-
sociation). The author visited 103 of 
the 612 holdings in 2010–2012 (3.2% 
of the target), while the remaining 509 
were interviewed by means of a ques-
tionnaire sent by e-mail. The nurseries 
were divided into four groups according 
to the area of nursery crop held in 2012 
(Table 1). It proved impossible to devise 
any meaningful weighting procedure for 
holdings of an area up to 1 ha; the results 
are therefore presented as unweighted 
sample averages. Though holdings of 
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this area made up the vast majority of 
the sample, they constitute the smallest 
proportion of the total number of nurser-
ies in Poland. It would have been desir-
able to include more small nurseries in 
the survey, but they proved dif  cult to 
recruit. Data from the ARMA regional 
of  ces were also analysed in addition 
to the data generated by the study’s em-
pirical research. The former were based 
on of  cial documentation submitted to 
the agency by farmers in 2004–2012. 
Funds were distributed by ARMA in the 
2004–2006 programme period under the 
auspices of the European Agricultural 
Guidance and Guarantee Fund and under 
those of the Agricultural Fund for Rural 
Development in 2007–2013. In the case 
of both the study and AMRA data the 
analyses concerned the three main types 
of investment initiatives carried out in 
the ornamental nurseries: machinery and 
equipment, construction (greenhouses, 
polyethylene tunnels, potting and pack-
aging sheds, storage) and irrigation 
systems. These capital investments are 
pivotal for establishing and managing 
an ornamental nursery. Moreover, they 

are very important in container and  eld 
production and play a huge role in the 
competitiveness of the sector on the in-
ternational market. 

RESULTS AND DISCUSSION

The major EU programmes for the 
part-  nancing of agricultural invest-
ment in Poland have been the RDPs of 
2004–2006 and 2007–2013. The most 
important measure for ornamental nurs-
ery production in the latter programme 
has been action 121, the modernization 
of agricultural holdings. The results dis-
played in Table 2 show that 170 tractors 
and other machines used at the nurser-
ies surveyed were partially refunded by 
the EU. The amount of machinery and 
equipment needed is based on the as-
sumption that each size of nursery is a 
viable and ongoing business. It was not-
ed that the majority of bene  ciaries were 
very large nurseries with a production 
area above 5 ha – of which there were 
104 in the sample. They accounted for 
the following purchases partially-funded 
as part of the programme: 8 tractors over 
60 HP, 12 tractors of 60 HP and less, 27 
potting machines, 25 Holmac rhizome

TABLE 1. Characteristics of the investigated sample of hardy nursery stock holdings according to 
nursery size

Nursery size (ha)
Nurseries as-
sociated with 

PNA

Nurseries not 
associated 
with PNA

Total sample 
surveyed

Total number 
of nurseries in 

Poland*

% of nurseries 
surveyed

Small ( 1.0) 2 271 273 2 177 12.5
Medium (1.1–2.0) 8 114 122 399 30.6
Large (2.1–5.0) 27 86 113 399 28.3
Very large ( 5.1) 85 19 104 248 42.0
Total 122 490 612 3 223 19.0
Source: Author’s own research; *GUS, 2010.
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unearthing machines, 6 working plat-
forms and 17 spraying machines. This 
means that 56% of all the major ma-
chinery and equipment at the surveyed 
holdings was partially-funded as part 
of the programme and was bought for 
use at very large nurseries. This is the 
logical outcome of the need to invest 
in mechanization to expand the area of 
production; however the results also re-
veal a low level of activity in raising EU 
funds among producers managing small 
nurseries (Table 2). Of the group of large 
nurseries with an area of 2–5 ha under 
production, 23.5% took advantage of 
partially-refunded investments, which 
accounted for the purchase of 40 tractors 
and other machines as part of the RDP. 
Meanwhile, 13.5% of the medium-sized 
nurseries took advantage of credit bank 
refunding and 9.3% of the small nurser-
ies took advantage of partial refunding 
from the EU.  It should be stressed that 
many of the purchases of machines made 
by Polish nurseries after 2004 were self-
-  nanced (Table 2), which is a phenom-
enon far removed from the experience 
of western European or north American 
nurseries where bank loans are very of-
ten the source of  nance [Kneen et al., 
1983, Hammer, 1996, Mac Carthaigh, 
1998]. In 2004–2013 there were a total 
of 546 self-  nanced purchases of ma-
chines, which included 278 tractors and 
99 delivery trucks of 3.5 tons or less. 
These vehicles are needed for the trans-
port, distribution and delivery of plants 
both within and outside nurseries. That 
the ornamental nursery sector is in a po-
sition to  nance the purchase of these 
tractors, trucks and machines demon-

strates in itself that it was in a healthy 
economic condition during the period 
under discussion. What is more, this 
story of  nancial self-reliance con  rms 
the  ndings of Jab o ska [2007] and the 
data presented by Brown [2012].

Frequent use for external  nancial 
resources, including from the EU, has 
also been found in the drive to erect 
new greenhouses, polyethylene tunnels, 
and potting and packaging sheds. These 
are costly investments much in demand 
that were often  nanced – regardless of 
the size of the nursery – by ARMA or 
by means of a bank loan (Table 3). The 
results from the sample of 612 growers 
interviewed show that 1.9 ha of green-
houses was built, of which 1.55 ha was 
partially refunded from the RDP. Only 
0.25 ha of greenhouses in the investi-
gated nurseries was accounted for by 
bank loans and a mere 0.1 ha by the 
holdings’ own  nancial resources. New 
greenhouses are the most expensive of 
these investments and were built only 
at a bigger nurseries. The nurserymen’s 
interest was the keenest, though, in se-
curing funding for  polyethylene tun-
nels, whose total area in 2004–2013 
increased by 20.73 ha, of which almost 
half,  9.05 ha, was refunded from the 
RDP (Table 3). Polyethylene tunnels, 
which are  used by growers in many 
different ways, such as for plant propa-
gation, precipitating plant growth or 
overwintering [Mac Carthaigh, 1998, 
Szyd o, 2010], are among the most im-
portant structures providing cover in or-
namental nursery production. There was 
considerable interest from within all of 
the groups of nurseries in increasing the 
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area devoted to the production of moth-
er plants. In 2004–2013 over 25 ha of 
mother plants was established, of which 
almost 16 ha was partially refunded from 
EU means (Table 3). According to data 
obtained from ARMA, this activity was 
very popular in the RDP for 2007–2013 
and many documents were still being 
considered by that institution’s regional 
of  ces at the time of writing. The utilisa-
tion of EU funds at ornamental nurseries 
has proceeded very satisfactorily and has 

been effective in raising the production 
base to a high level of competitiveness 
[Marosz, 2009]. 

The third area of investment con-
cerned the modernization or construc-
tion of irrigation systems at nurseries. 
Its purpose was to minimize labour input 
while providing suf  cient capacity to 
meet all anticipated needs. It was found 
that the group of very large nurseries had 
the most effective and labour-saving ir-
rigation systems. For container-grown 

TABLE 3. Buildings, greenhouses and polyethylene tunnels built at the nurseries surveyed after 2004 
by size of holding and investment source 

Nursery 
size (ha) Source of investment

Item, description, area in ha

Green-
-house 

Polyethyle-
ne structure

Potting and 
packaging 

shed

Of  ce, 
restrooms

Mother 
plants area

Small
( 1.0)

Own capital 0.00 0.35 0.00 0.00 0.80
Bank loan 0.00 0.00 0.00 0.00 0.00
Partial funding from 
EU  nancial means 
2004–2013

0.00 0.60 0.38 0.00 3.50

Medium 
(1.1–2.0)

Own capital 0.00 0.68 0.00 0.02 1.70
Bank loan 0.00 0.25 0.00 0.03 0.00
Partial funding from 
EU  nancial means 
2004–2013

0.10 0.95 0.68 0.00 4.80

Large
(2.1–5.0)

Own capital 0.00 1.80 0.30 0.04 2.90
Bank loan 0.10 1.20 0.40 0.06 0.00
Partial funding from 
EU  nancial means 
2004–2013

0.30 2.30 0.70 0.01 3.50

Very 
large 
( 5.0)

Own capital 0.10 3.60 0.10 0.05 3.75
Bank loan 0.15 3.80 0.93 0.08 0.00
Partial funding from 
EU  nancial means 
2004–2013

1.15 5.20 1.05 0.015 4.15

Total

Own capital 0.10 6.43 0.40 0.11 9.15
Bank loan 0.25 5.25 1.33 0.17 0.00
Partial funding from 
EU  nancial means 
2004–2013

1.55 9.05 2.81 0.025 15.95

Source: Author’s own research involving visits to nurseries and a survey of nurseries; data from ARMA 
regional of  ces.
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plants these involved overhead sprinklers 
or some form of in-ground pipe system. 
Drip irrigation was also found to be very 
common and is used especially to water 
shrubs and trees grown in a bigger con-
tainers. When it comes to  eld irrigation 
at nurseries, the plants tended to be wa-
tered when drought made it a necessity. 
Here, reel-to-reel irrigation was form 
the most often used. A further widely-
-used method of irrigation deployed at 
modern nurseries involves digging wells 

and building ponds. A pond is included 
in these investments even where it is as-
sumed that a well with suf  cient regen-
erative water capacity can be dug. They 
are built to reduce the risk to plants in 
pots where there are disruptions caused 
by repairs or electrical failure. All of 
these investments are of vital impor-
tance in running a nursery and cannot be 
overlooked if the desired outcome is to 
grow high-quality plants [Orun, 2012]. 
The results presented in Table 4 show 

TABLE 4. Watering systems built or extended in 2004–2012 by nursery size and investment source 
(number of investments)

Nursery 
size (ha)

Source 
of investment

Description of watering system

Drip 
irrigation By-hand In-ground 

irrigation

Reel-
-to-reel 

irrigation

Fog 
system Flooding Automa-

tion

Small 
( 1.0)

Own capital 3 104 118 0 18 0 1
Bank loan 0 0 0 0 0 0 0
Partial funding 
from EU  nancial 
means 2004–2013

0 0 0 0 4 0 2

Medium 
(1.1–2.0)

Own capital 12 28 82 6 27 0 13
Bank loan 0 0 0 0 0 0 0
Partial funding 
from EU  nancial 
means 2004–2013

0 0 1 1 6 0 4

Large
(2.1–5.0)

Own capital 19 14 59 15 33 6 16
Bank loan 0 0 1 0 0 0 0
Partial funding 
from EU  nancial 
means 2004–2013

1 0 1 6 3 0 4

Very 
large 
( 5.0)

Own capital 46 7 55 17 32 3 23
Bank loan 0 0 1 0 0 0 0
Partial funding 
from EU  nancial 
means 2004–2013

1 0 4 8 4 0 2

Total 

Own capital 80 153 314 38 110 9 53
Bank loan 0 0 2 0 0 0 8
Partial funding 
from EU  nancial 
means 2004–2013

2 0 6 15 17 0 12

Source: Author’s own research involving visits to nurseries and a survey of nurseries. 
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that irrigation systems have changed 
greatly as the area of ornamental nurser-
ies has increased. In 38% of small nurs-
eries compared to 6.7% of very large 
ones, irrigation is performed by hand, 
which is costly and very time consum-
ing. In 2004–2012, seven-hundred-and-
-  fty-seven changes to irrigation systems 
were made at the nurseries surveyed, 
which mostly consisted in expanding or 
reconstructing existing systems. New 
systems built from scratch were a rarity. 
The major changes involved irrigation 
by overhead sprinklers and the moderni-
zation of undercover irrigation by intro-
ducing fog systems, which are highly ef-
fective for rooting cuttings. The majority 
of these investments were funded by the 
nurseries themselves – a tendency that 
held true for all of the sizes of holding 
(Table 4). The modernization of water-
ing systems at the nurseries, which was 
often combined with other investments, 
was partially refunded by RDP means in 
only 52 cases.

CONCLUSIONS

The results presented here show that 
investments in ornamental nursery 
involving EU  nancial support were 
very common and that they have had 
a great impact in changing ornamen-
tal nurseries from 2004. The bulk of 
the investments were seen at large, 
and very large, nurseries with more 
than 2 ha devoted to producing orna-
mental plants. These holdings can be 
regarded as the leaders, or as those 
who are developing well and are very 
highly likely to complete new invest-
ments. They are de  ned by a high to-

1.

tal output and margin for hardy nurs-
ery stock, good organisation of work 
and a high employment rate. There 
is a direct link for these holdings be-
tween turnover size and pro  t. What 
is more, these are the holdings that 
have often implemented an invest-
ment project  nanced from EU funds 
distributed by ARMA under the aus-
pices of an RDP.   
Even though nurserymen managing 
smaller farms – usually up to 2 ha 
of hardy nursery stock – often reach 
a quite high level of production, they 
rarely use the forms of  nancial sup-
port made available by ARMA. This 
could prove to be a factor in limit-
ing their development as, absent of 
investment, it will be a challenge to 
streamline labour, whose costs will 
grow. While making more ef  cient 
use of labour than smaller holdings, 
the larger sized commercial nurseries 
are also able to outperform them in 
achieving cost savings on the use of 
buildings, equipment and machinery, 
which means that the cost per-plant 
is lower.
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Streszczenie: Zmiany w produkcji ozdobnego 
materia u szkó karskiego po przyst pieniu Polski 
do Unii Europejskiej. Celem bada  by o okre-
lenie wp ywu integracji Polski z Uni  Europej-

sk  na produkcj  szkó karsk  ro lin ozdobnych. 
W szczególno ci oceniane by y zmiany w techno-
logii oraz mechanizacji, a tak e sposoby wykorzy-
stania przez producentów  nansowego wsparcia 
UE, przyznawanego przez Agencj  Restruktury-
zacji i Modernizacji Rolnictwa w zakresie Pro-
gramu Rozwoju Obszarów Wiejskich (PROW). 
Badanie by o przeprowadzone na podstawie an-
kiet. W ramach badania przeprowadzono ankiety 
w ród 612 gospodarstw rolnych. Poza badaniami 
w asnymi tak e dane z biur regionalnych Agen-
cji Restrukturyzacji i Modernizacji Rolnictwa 
by y poddane analizie. Analizy zarówno bada  
ankietowych, jak i danych z Agencji dotyczy y 
trzech g ównych rodzajów inwestycji prowadzo-
nych w szkó kach ro lin ozdobnych. By y to: ma-
szyny i urz dzenia, inwestycje budowlane oraz 
systemy nawadniania. Najwi cej bene  cjentów 
odnotowano w grupie bardzo du ych szkó ek 
z powierzchni  produkcyjn  powy ej 5 hek-
tarów. Szkó karze byli bardzo zainteresowani 
uzyskiwaniem funduszy na tunele foliowe. Od 
2004 roku ca kowita powierzchnia tuneli folio-
wych zwi kszy a si  o 20,73 ha z czego prawie 
po owa (9,05 ha) by a do  nansowana z Progra-
mu Rozwoju Obszarów Wiejskich. 




