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Abstract
Despite its economic magnitude worldwide, the scientific attention to the floriculture sector remains scarce 
within the borders of the European Union. Focusing on Italy, the aim of this paper is to provide an insight 
into the floriculture trade for the first time. More specifically, in addition to describing trade dynamics  
of the floriculture sector both in Italy and in the European Union in recent years, this paper applies a gravity 
model to investigate and evaluate the role of some major economic and geographical variables as determinants 
of Italian trade flows of cut flowers and live plants within the European Union, from 2001 to 2013.  
Among these, findings prove that the most important are the GDP per capita of the European trade partners, 
as well as their production and consumption volumes.
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Introduction
Flowers are goods with a recognized social 
value, enhancing life quality and influencing 
human feelings and their increased use makes 
the marketing of flowers a lucrative business 
(Belwal and Chala, 2008). Nevertheless, there 
is a generalized lack of both data (mostly related  
to trade) and scientific contributions in the literature 
on this specific sector. The floriculture sector can 
be defined as a segment of horticulture concerned  
with production, marketing and sale of a wide 
variety of plants and planting materials (Getu, 
2009) that can be divided into cut flowers, foliage, 
plants and bulbs (Gebreeyesus, 2015; Van Rijswick, 
2015). 

The European Union (EU-28) represents both 
the largest producer and consumer of cut flowers 
and live plants worldwide (ITC, 2016) and Italy  
plays a quite important role in this market.  
In 2014, supported by the single Common 
Market Organization (CMO - EU Regulation  
No 1308/2013) within the new Common  
Agricultural Policy (CAP) 2014-2020,  
floriculture sector moved a consistent amount  

of money within the EU-28 both in terms of imports 
(about € 9 billion) and exports (about € 6 billion), 
and the Italian contribution was far from negligible 
with € 439 million of imports and € 639 million 
of exports (Eurostat, 2015). 

Despite the economic magnitude of this agricultural 
sector worldwide, EU trade patterns and dynamics 
have received very little attention in the scientific 
debate on floriculture sector. Accordingly, there is  
a clear scarcity of academic literature concerning 
the breadth and the determinants of floriculture 
trade. 

Hence, the aim of this paper is twofold as,  
in addition to describing trade dynamics 
related to the floriculture sector both in Italy  
and in the European Union in recent years (as the 
reader can find into the next paragraph), it also 
provides a better understanding of the dynamics  
of Italian trade flows applying a gravity 
model, in order to investigate and evaluate the 
potential influence of some important economic  
and geographical variables on Italian trade patterns 
and volumes of cut flowers and live plants within 
the EU.
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An overview of the floriculture sector 

Among the categories considered  
within the floriculture sector, this study focuses 
on cut flowers and live plants, firstly because 
their trade flows (considering both import and 
export) are more consistent than those of foliage  
and bulbs (Table 1), and secondly because these 
two latter categories register a scarce or incomplete 
availability of information. Due to the complete 
availability of data from Eurostat database,  
2014 was the most recent year that could 
be considered to describe the Italian trade  
and the main EU importers and exporters. 

According to The Swedish Chambers of Commerce 
(2011), floriculture consumption is strongly related 
to income levels, thus clarifying why markets  
with high purchasing power also have high 
consumption levels. In addition, although 
consumers buy flowers even for own use, cut 
flowers consumption in EU peaks around holidays 
or festive days (e.g., Mother’s Day and Valentine’s 
Day) and other special occasions as weddings 
and funerals. However, percentage and quantities 
vary greatly by country; in Italy, over 35%  
of the total flowers consumption is due to cemetery 
use followed by special occasions (34%), while 
only 12% is for private own use (Lauricella, 2013). 

Global consumption of cut flowers is estimated  
at about € 30 billion per year with North America 
and Europe being the leading markets (Rikken, 
2010). Within Europe, Germany (about € 4 billion), 
Italy (€ 2.7 billion), France (€ 2.7 billion)  
and the UK (€ 2.2 billion) are the biggest markets  
in terms of consumption value (CBI, 2016a).

The EU also represents the largest producer  
of flowers and plants worldwide (ITC, 2016):  
in 2012, it was leader of flowers and plants market 
with a share of 42.6% of the global production, 
followed by China (15.5%), USA (11.1%)  
and Japan (9.5%) (EC, 2013). Over the last 10 years, 

this sector has faced an almost steady increase  
in the production trend in EU-28. In 2014,  
the European production of flowers and plants 
amounted to € 20.2 billion. The Netherlands 
represented by far the largest producer, accounting 
for 33% of production value, followed by Germany 
(13%), Italy (12%) and France (12%) (Eurostat, 
2015). Italy is one of the leading producers  
of plants in the EU, boasting a strong tradition 
in cut flowers especially in specific regions  
(i.e., Liguria, Toscana, Lazio, Campania, Puglia, 
Sicilia): here the production is concentrated  
in the north, where smaller growers are disappearing 
while scales of production are increasing (Rikken, 
2010). However, since the last two decades 
flowers and plants production has started to shift  
from countries in the northern hemisphere towards 
developing countries, as Colombia, Kenya, 
Ecuador and Ethiopia. As suggested by many 
authors (Korovkin, 2003; Raynolds, 2012; Staelens,  
et al., 2014), in such countries the spreading of this 
sector represents a catalyst for rural employment 
and new job opportunities especially for women. 
These relatively new producing countries have 
advantageous production conditions as lower labour 
costs, availability of land, good climatic conditions, 
and fiscal incentives (Van Rijswick, 2015). It is 
worth noting that the increase of flowers’ production 
in such developing countries is a result of specific 
investments by local and foreign businessmen 
and migrating European growers. These latter, 
in addition to relocating their production abroad 
(Rikken, 2010), have also contributed to consolidate 
the large-scale production at the expense  
of smallholders (Gebreeyesus, 2015).

This trend has altered global trade routes and flows, 
leading to an increasing share of EU’s imports 
coming outside the EU-28. Table 2 shows that cut 
flowers and plants’ imports from outside the EU 
(Extra-EU imports) amounted to € 1,327 million 
in 2014. The Netherlands is the main actor when 

Source: own elaboration on Eurostat data (2015) - http://ec.europa.eu/eurostat/data/database
Table 1: Italian trade (intra and extra EU-28) of floriculture sector in 2014 (million €).

Italy
Import Export

from extra EU-28 
partners

from intra EU-28 
partners Tot. import to extra EU-28 

partners
to intra EU-28 

partners Tot. export

Live plants 16.8 210.4 227.1 99.1 404.8 503.8

Cut flowers 15.3 135.2 150.4 9.2 56 65.2

Foliage 2.4 15.6 18 8.5 59.5 68

Bulbs 0.2 46 46.2 1.9 3.1 4.9

Tot. 34.7 407.2 441.7 118.7 523.4 641.9
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it comes to import volumes from outside the EU,  
with a share of 57% of the total, followed from afar  
by Belgium (13%) and United Kingdom (12%). 
Italy lies in the sixth place in this ranking,  
with only 2% of the total extra EU imports. Despite 
the increase in the EU flowers’ import from non-EU  
countries, most of the supply keeps coming  
from the internal market (83% of the total), 
suggesting a certain degree of self-sufficiency  
in this sector. Out of the € 6.5 billion worth  
(i.e., the difference between EU total import  
in 2014, € 7.8 billion, and the imports from EU-
28 extra partners in the same year, € 1.3 billion) 
of flowers and plants imported in 2014 by EU 
countries from other partners belonging to EU-28, 
Italy is the fifth largest importer (5%), preceded  
by Germany (31%), UK (13%), France (12%)  
and the Netherlands (6%), respectively.

The Netherlands plays a key role in the international 
trade, being the main supplier of both cut flowers 
(71%) and plants (62%) to EU countries (Figure 1). 
After The Netherlands, the main suppliers for cut 
flowers are mainly EU-28 extra countries as Kenya 
(11%), Ecuador and Colombia (both accounting  
for 5%), Ethiopia (4%), Israel (3%) and Belgium 
(1%). On the contrary, European countries  
as Germany (13%), Italy (8%), Belgium 
(7%), Denmark (5%), Spain (4%) and France 
(1%) represent the main suppliers for plants,  
after the Netherlands (62%).
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Source: own elaboration on Eurostat data (2015) -  
http://ec.europa.eu/eurostat/data/database

Figure 1: Main suppliers of cut flowers and plants to the EU  
in 2014.

According to Eurostat (2015) (Table 3), the value  
of EU total export for cut flowers and plants 
amounted to € 8,462 million in 2014. The EU main 
exporters are The Netherlands (64%), Germany 
(8%), Belgium (7%) and Italy (7%). Taking  
into account only the exports towards EU-28 extra 
countries (that amounted to 16% of total EU exports 
in 2014), Italy represents the third country (8%), 
after the Netherlands (59%) and Germany (8%).

Source: own elaboration on Eurostat data (2015) - http://ec.europa.eu/eurostat/data/database
Table 2: Main EU importers of cut flowers and plants (value of import in million €) and main European importers only  

from EU-28 extra partners (value of import in million €) in 2014.

  Main European importers (value, in million €, of total 
import: from EU-28 extra + EU-28 intra partners)

Main European importers only from EU-28  
extra partners

2014 (%) 2014 (%)

Germany 2,094 27% The Netherlands 751 57%

The Netherlands 1,166 15% Belgium 171 13%

United Kingdom 1,007 13% United Kingdom 163 12%

France 832 11% Germany 93 7%

Belgium 460 6% Spain 62 5%

Italy 378 5% Italy 32 2%

Austria 313 4% France 15 1%

Poland 233 3% Sweden 13 1%

EU-28 7,867  EU-28 1,327  
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Source: own elaboration on Eurostat data (2015) - http://ec.europa.eu/eurostat/data/database
Table 3: Main EU exporters of cut flowers and plants (value of import in million €) and main European exporters only in EU-28 

extra partners (value of import in million €) in 2014.

  Main European importers (value, in million €, of total 
import: from EU-28 extra + EU-28 intra partners)

Main European importers only from EU-28  
extra partners

2014 (%) 2014 (%)

Germany 5,439 64% The Netherlands 838 59%

The Netherlands 680 8% Germany 114 8%

United Kingdom 609 7% Italy 108 8%

France 569 7% Spain 63 4%

Belgium 295 3% Denmark 45 3%

Italy 292 3% France 33 2%

Austria 118 1% Poland 30 2%

Poland 100 1% Belgium 30 2%

EU-28 8,462  EU28 1,412  

Materials and methods
Gravity model represents a kind of spatial interaction 
model and can be used to calculate the number  
of interactions between two countries.  
The fundamental idea underlying spatial interaction 
models is that the degree of interaction between two 
countries is a function of the degrees of concentration 
of people or things in the two countries and a measure 
of the distance separating these countries. This 
fundamental idea originally derives from Newton’s 
gravity law (Linnemann, 1966; Niedercorn  
and Bechdolt Jr., 1969). The gravity equation 
is found to be very successful in explaining  
the international trade empirically (Sá Porto, 
2000). When analyzing the international trade,  
the gravity equation for more than two countries can 
be used adding more variables beyond the original 
ones as production, consumption, price, territorial 
boundaries, common languages, exchange rates, 
common participation in trade agreements,  
and others (Cochrane, 1975; Anderson, 1979; 
Frankel, 1997). 

A panel gravity model has been used to analyse 
floriculture trade dynamics between Italy and other 
EU-28 Members States over the period from 2001 
to 2013, considering only data related to plants  
and cut flowers categories. In particular, we used 
the following codes available on Eurostat: 0602  
for plants and 0603 for cut flowers. The availability 
of complete data between 2001 and 2013 related  
to both cut flowers and live plants categories  
and to all the variables of interest determined  
the choice to consider such a range, in order to have  
the widest amount of years possible and, thus,  
of observations; indeed, 2013 was the most recent 
available year. 

In addition, the Hausman test (1983) has been 
applied to choose between fixed and random effect 
to estimate the gravity model. The main difference 
between both effects is basically on the correlation 
between the error term and the variables.  
The fixed effects model eliminates the error term, 
which is correlated with the variables, through  
a transformation of fixed effects, called the within 
transformation because it estimates the estimators 
by the method of Ordinary Least Squares (OLS) 
and this method uses the time variation in y and 
x within each unit of cross-sectional (within 
variation). There is also variation between units 
cross-sectional (between variation) that is only used  
in the estimation in which the intercept is present. 
In this case, the use of random effects model 
is the most suitable. The random effects model 
considers that the error term is not correlated  
with the variables. Thus, it enables the coefficients 
to be estimated as a single cross section, that is,  
the panel data structure is not required  
for the estimation of the model (Wooldridge, 2002; 
Baltagi, 2005). Moreover, the Wooldridge test was 
applied and all the estimates were performed using 
STATA version 12.

The estimated gravity model to analyze the Italian 
trade dynamics has the following form:

 

  (1)  
  
 This equation can be reformulated as:

  (2)
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where:

i = Italy
j = EU-28 Member States except Croatia, Cyprus, 

Estonia, Ireland and Malta
lTradeij = floriculture trade flow between Italy  

and EU considered Member States
lGDPit_pci = Italian Gross Domestic Production 

(GDP) per capita
lGDPc_pcj  = Gross Domestic Production (GDP)  

of EU Member States per capita
lProd_pcj = floriculture production of EU Member 

States per capita
lConsump_pcj = floriculture consumption of EU 

Member States per capita
lDist2ij = distance-squared between the Italian 

Capital town and those of the EU Member 
States

ADJij = dummy representing territorial boundary 
(adjacency)

uij = error term

Among EU-28 Member States, Croatia, Cyprus 
and Ireland were dropped because of the lack 
of production data in the time span considered, 
whereas Estonia and Malta were dropped because 
they showed negative consumption values.

Trade, production and consumption variables 
are derived from Eurostat (2015) (in values  
in €); GDP (in US $ at constant prices 2005) 
and population have been collected from United 
Nations Statistics Division (UNSD, 2015);  
the distance (in kilometers) has been collected from 
the Centre d'Études Prospectives et d'Informations 
Internationales (CEPII, 2015). Trade variable is  
the sum of imports plus exports (Pietrzak  
and Łapińska, 2015). In order to obtain data related 
to EU member states’ domestic consumption, firstly 
we summed up import and production and then we 
subtracted exports. Finally, all the variables have 
been divided by the country specific population  

in order to obtain each variable per capita.

It was expected that GDP of EU Member States  
per capita had a direct relation (positive sign) 
with the Italian trade as the general idea behind 
the inclusion of this variable is that the higher 
the GDP, the higher the trade between countries 
in general (Cieślik, 2009). It was also expected 
that the production variable had a positive sign 
as it represents the production capacity of each 
country and the higher it is, the higher the ability 
to trade for the country. On the other hand,  
the consumption indicates the market potential  
for sales (Starck, 2012). In relation to the distance, 
it can be considered as a proxy of transport costs  
and it was expected to be negatively correlated 
(negative sign) to trade (Agostino et al., 2007). 
Hence, the higher the geographical distance between 
the capital cities of two trade partners, the higher  
the trade impediment between them (Simwaka, 
2006). Finally, the presence of a common board, 
that is the adjacency, represents lower transport 
limitations (Anderson, 1979; Egger, 2002)  
and promotes trade flows reducing transaction costs 
(Sánchez-Robles Rute et al., 2012).

Results and discussion
To decide which model was the most suitable  
to analyze the Italian floriculture trade, this study 
applied the Hausman test. Results showed that  
the fixed effect was the better solution to estimate 
this gravity model [χ²(4) = 12.90; p-value = 0.012].  
In addition, the Wooldridge test showed  
the presence of the first order autocorrelation  
[F(1, 21) = 6.763; p-value = 0.017]. This problem 
was solved considering the robust standard errors 
and the results are in Table 4.

The F statistic tests the hypothesis that all the slope 
coefficients are simultaneously zero; that is, all  
the explanatory values jointly have no impact  
on the regression. Since the computed F value  

Source: own processing, 2015
Table 4: Gravity model results.

Dependent variable = lTrade Coefficient Standard error t p-value

lGDPit_pc -1.467 1.01 -1.45 0.147

lGDPc_pc 3.62 0.488 7.41 0

lProd_pc 3.493 0.674 5.18 0

lConsump_pc -3.12 0.621 -5.02 0

Constant -2.801 3.238 -0.87 0.388

R² (overall) = 0.201 id = 22                        temp = 13                 n = 286

R² (between) = 0.194

R² (within) = 0.378 F(21, 238) = 77.15      Prob>F = 0.000
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of about 77.15 is highly significant (Prob>F = 
0.000), it means that the variation in the dependent 
variable can be explained by the explanatory 
variables, being the coefficients in the model 
different from zero. The determinant variables 
explained up to 20% of the variation in the model, 
being the variation among the years explained up 
to 38% and the considered countries up to 19%. 
The apparently low value of R2 can be explained 
by the fact that the Italian trade also depends on 
some other variables that are not included in this 
analysis and that influence the domestic demand, as 
consumer purchasing preferences and consumption 
habits which are different in each country.  
In addition, according to Gujarati (2004, p. 544) 
“low R2 values are typically observed in cross-
sectional data with a large number of observations”.

Among the explanatory variables considered  
by the panel gravity model, the Italian GDP  
per capita, representing the population’s purchasing 
power, is found to be not significant for the Italian 
floriculture trade. One possible reason could be 
the existence of a relatively large home-market 
effect; accordingly, McCallum (1995) and Sohn 
(2005) argue that a home-bias effect, such as 
local distribution networks, can play a greater role  
in trade compared to the GDP. 

Conversely, the GDP per capita of EU partners, 
being a proxy of richness magnitude, represents 
a significant variable. In particular, if partners’ 
GDP increased by 1%, the trade between each 
country and Italy increased by 3.62%. According 
to this, it is expected that the higher the GDP  
of the exporter countries, the greater their capacity 
to supply the importing countries’ consumption 
needs, representing the base of the trade (Cardoso 
et al., 2016). In addition to this, such GDP  
per capita effect can be also supported by the fact 
that, being the exotic varieties commonly superior 
goods in consumption, low-GDP countries are 
often dominated by subsistence farming that does 
not consider specialized and diversified production 
(Sohn, 2005).

Moreover, results show that the higher the 
floriculture production of each country, the higher 
the trade between this and Italy: in particular,  
a 1% increase in a EU partner’s production 
is associated with about a 3.49% increase  
of the Italian trade with this country. It is worth 
highlighting that trade is stimulated mainly  
by production diversification in each country (Sohn, 
2005), whereas production specialization is due  
to the specific factor endowment and proper 
climatic conditions of each country.

In relation to the consumption variable, representing 
the potential market of flowers in each country, 
it showed an indirect relation with the trade 
(negative sign). Results indicate that for every  
1% increased in EU Member States’ consumption, 
the trade between them and Italy is decreased  
by 3.12%. One possible reason is that specific 
flower varieties produced in Italy may not be those 
mostly consumed in other EU Member States. 
Because of this, the trade of the flowers varieties 
produced in Italy not increases when consumption 
in other EU countries increases, probably because 
it does not address specific consumers’ interests 
and needs at all. Indeed, consumers have become 
more refined in demanding new products nowadays 
(ITC, 2016), as shown by many authors (Özzambak 
et al., 2009; Rihn et al., 2015; CBI, 2016b). To meet 
this growing and changing demand, production 
has continued to move from countries that have 
traditionally been consumers and growers, such  
as The Netherlands, to other relatively new 
producers such as Colombia, Ecuador, Kenya 
and Ethiopia. In such developing countries,  
the increased production contributes to food 
security, mainly by increasing the income  
and purchasing power of farmers (Van Den Broeck 
and Maertens, 2016). 

Finally, the distance and the adjacency variables are 
the fixed effects, i.e. they do not vary over the time, 
and because of this such variables were omitted  
in the model.

Conclusion
In order to fill a void in the scientific literature, this 
paper provides a first evaluation of Italian floriculture 
trade using a gravity model, while generating new 
questions which need to be answered further. 
Despite the crisis that has weakened companies  
of the floriculture sector in recent years, nowadays 
the Italian floriculture sector still manages  
to maintain a position of prestige in most European 
and international markets. This is mainly due  
to the entrepreneurial capacity of producers  
and the high quality of production. Although  
the floriculture production is characterized  
by farms with small size, that notoriously reveal  
a little bargaining power, Italy represents the third 
major producer within the European borders,  
after The Netherlands and Germany. This research 
showed that the Italian floriculture trade is positively 
influenced by European trade partners' both GDP 
and production volumes, whereas it is negatively 
influenced by their consumption. Accordingly, high 
GDP and production volumes of a country suggest  
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a high capacity to buy and to supply the needs  
of other trade partners and this evidence supports 
the idea that current bilateral trade flows between 
Member States will last in the future, whereas it is not 
easy to forecast future trade relationships between 
Italy and new emerging producers as developing 
countries. In relation to flower consumption,  
the comprehension of its negative influence on Italian 
trade needs some further investigation, as by means 
of mixed-method approaches as commonly used 
for food analysis (Giampietri et al., 2016a, 2016b), 
and represents a limitation of this study. Since 
flowers are not primary goods, it is plausible that 
their consumption is both linked to GDP per capita 
and specific consumer preferences and habits. It is 
worth noting that there is still a lack of an extensive 
assessment of consumer preferences related  
to flower purchase and their influence on Italian trade, 
thus requiring further investigations. In addition, 
the analysis of each plant variety separately could 
represent an alternative to improve the explanation 
capacity of this model. Finally, other variables 
could be investigated further for each country as: 
the language (Lombardi et al., 2016), the average 
annual spot price of the investigated categories 
(cut flowers and live plants), the labour cost,  
the presence of trade public incentives, the presence 
of public direct investments in floriculture sector 
and, by expanding the sample of trade partners, also 
the EU membership. 

In order to boost the floriculture sector’s development 
and trade, nowadays new policy strategies are 
required to overcome many sector specific 

problems. First of all, the lack of infrastructure 
and logistical centers able to concentrate  
the production of small scale Italian farms, in order 
to compete with the main producers all over Europe 
and abroad. Furthermore, in order to encourage  
the sustainability of this sector, new alternative 
means to road transport should be implemented  
to reach other destinations (new emerging 
countries) than historical trade partners as EU 
northern countries. Finally, more innovation is 
required, related to both quality production and 
processing, as well as more tailored marketing 
strategies, in order to address specific segments  
of consumers according to the seasonal consumption 
of floriculture products. 
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