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ABSTRACT

The purpose of this review is to carry out an analysis of the Ecuadorian flower sector and its current status, since in recent
decades it has developed in an accelerated manner and the knowledge that currently exists on this activity is basically
economic figures based on the exported product tons and markets exportation. The beginnings of flower companies in
Ecuador occurred in the 1980s, concentrating to the present day in the Sierra region. Since then, the flower growing sector
has been progressively implementing planting of new varieties of flowers, applying greenhouse cultivation and new
agricultural methods and research, which allowed it to stand out internationally in the 1990s. Its incomparable
geographical situation, climatic conditions and mega diversity have allowed Ecuador to generate products of the highest
quality, which represent an important source of income for the country economy. In recent years, taking into account,
the quality and importance of generating environmentally friendly production and environmental responsibility of
consumers tools such as the carbon footprint have emerged that allow companies to see different objectives of
production, to gain competitive advantages, to have better risk management and to give added value to their products.

Keywords: Production, flowers, horticulture, decade, greenhouse.
RESUMEN

La presente revisidn tiene como propdsito realizar un analisis del sector floricultor ecuatoriano y su actualidad, ya que en
las ultimas décadas se ha desarrollado de una manera acelerada y los conocimientos que existen actualmente sobre esta
actividad son basicamente cifras econdmicas basadas en las toneladas exportadas y mercados de exportacion. Los inicios
de las empresas floricolas en el Ecuador se dan en la década de los 80, concentrandose hasta la actualidad en la region
sierra. Desde entonces el sector floricultor ha venido implementando de manera progresiva siembras de nuevas
variedades de flores, aplicando el cultivo en invernaderos y nuevos métodos e investigaciones agricolas, lo que le permitid
despuntar a nivel internacional en la década de los 90. Su incomparable situacion geografica, condiciones climaticas y su
mega diversidad han permitido que el Ecuador genere productos de la mas alta calidad, mismos que representan una
fuente importante de ingresos para la economia. En los ultimos afios teniendo en cuenta la calidad y la importancia por
generar produccién amigable con el medio ambiente y la responsabilidad ambiental de los consumidores, surgen
herramientas como la Huella de Carbono que permiten a las compafiias ver de diferentes objetivos la produccion, ganar
ventajas competitivas, un mejor manejo de riesgos y dar un valor agregado a sus productos.

Palabras claves: Produccidn, flores, horticultura, década, invernadero.

INTRODUCTION horticulture (Colvinpenia, 2017). As Ruiz (2017) indicated,

itis a broad area of knowledge that encompasses various
Floriculture, as its name indicates, is oriented to the activities such as the production of garden plants,
cultivation of flowers and plants for decorative purpose, production and marketing of cut flowers, landscaping and

but not for food. It is a branch within the discipline of interior decoration. According to Rae (2020), where high
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levels of labor and capital are used in relation to the area
of used land, itis considered as a horticultural or intensive
production activity. Another characteristic that makes it
intensive is that a permanent use of the land is sought,
unlike extensive productions. (Ruiz, 2017).

Ecuador is a country located on the equinoctial line with
great potential for the development of the agricultural
and agribusiness sector (Gémez & Egas, 2014). This
country has natural characteristics that give it advantages
in the production of certain goods such as banana,
shrimp, cocoa and flowers, among others for which it has
been internationally  characterized. Ecuadorian
floriculture is in the second place among non-traditional
export products, in this way, Ecuador is recognized
worldwide for being a biodiverse country as it has a
variety of microclimates suitable for production of
flowers, which are among the best in the world because
of their quality and exclusive beauty (thick, long stems,
large buttons, bright colors, and great durability)
(Robalino, 2019).

As stated by Cabezas (2017), our country shows necessary
and suitable conditions that allow it to show an excellent
raw material. The excellent quality of the products has
earned them significantly wide acceptance in
international markets. As Castro (2019) indicated, the
productive matrix still depends mainly on the export of

oil, bananas, tuna, shrimp and flowers. Now, the idea is
that all these products gradually acquire added value to
obtain greater profit.

Considering the competitive advantages that Ecuador has
to have high quality flowers, the industry sees the need
to develop changes in its structure, systems and
strategies so that it continues to be a profitable business
(Paredes, 2019).

The purpose of this review is to carry out an analysis of
the Ecuadorian floriculture sector and its current status,
since in recent decades it has developed in an accelerated
manner, where the knowledge that currently exists about
this activity is basically economic figures based on
exported tons and export markets.

HISTORICAL CONTEXT OF THE ECUADORIAN
FLORICULTURE SECTOR AND PRODUCTION AREAS IN
ECUADOR

The floriculture sector is one of the strongest industries
in many developed and developing countries. This
industry began at the end of the 19th century with the
production and cultivation of tropical flowers, summer
flowers, roses and other flowers (Figure 1), emphasizing
that the flowers that are most welcomed or most in-
demand worldwide are roses (Velez, 2016).

Roses: Pichincha, Cotopaxiy Cayambe
. Tropical flowers: North-West of Pichincha and the Ecuadorian coast

Guayas

O Summer flowers: Ecuadorian Sierra

Figure 1. Geographical location of the floricultural sector in EcuadorSource: Authors.
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As indicated by Macias & Villalta (2015), Ecuadorian
flowers are grown at altitudes ranging from 2,200 to
2,700 meters above sea level, which allows for better
harvests in shorter periods, and the number of hours,
i.e. 12 hours, of light is constant, from 6:00 to 18:00.
Warm days without sudden changes, cold nights, pure
water, radiant sun and 12 hours of sunlight per day
throughout the year allow to produce flowers with
excellent characteristics.

In Ecuador, the cultivation of flowers began in the 70s, but
after those years it stagnated a bit due to several
inconveniences, among them, a labor protest, which
caused the production to move to Colombia. However, it
is worthy to mention that flower production has grown
from the second half of the 80s until Ecuador became the
second exporter in South America, following Colombia
(Villacres, 2011). Exporting floriculture started in the 80's,
with 2 hectares of roses. According to data from the
National Association of Flower Producers and Exporters -
Expoflores, the greatest expansion occurred in the
Tabacundo and Cayambe sectors, because of their ideal
agrological conditions, extending along the inter-Andean
alley, mainly in the provinces of Cotopaxi, Imbabura,

Carchi, and Azuay (Figure 2). (Bucheli & Velasquez, 2010).
The first steps were difficult, maintaining the plantations
and finding profitable markets were practically
impossible and obtaining the necessary inputs for
adequate production and the marketing process faced
great difficulties. It was only when the business proved its
potential in the mid-1990s, that interest in floriculture
grew and necessary infrastructure and logistics were
developed. Then, the 30 plantations that existed in 1990
multiplied rapidly and, 10 years later, 350 flower
plantations could be counted. This was achieved thanks
to the introduction into new markets, the same ones that
were not exploited in the first phase (Prado, 2005). The
constant development of floricultural activity over 17
years allowed the incorporation of state-of-the-art
technology andtraining of qualified labor (Bravo & Flores
2007). Ecuadorian floriculture has unique characteristics
that make it a top-quality product in international
“Premium” markets. Because of its qualities, Ecuadorian
flowers are known worldwide, which makes it an icon of
the country, since it is exported to a large part of the
world (Pullas, 2014).
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Figure 2. Distribution by provinces of the area cultivated with flowers. Taken from Montana, 2019.

CURRENT NATIONAL CONTEXT

Ecuadorian floriculture is an industry that generates a
high degree of dynamism, but with less profitability and
greater risk. Changes and trends in the world market and
strengthening its competitors cause Ecuador to be
impacted in its competitiveness(Paredes, 2019). In recent
years, one of the sectors that have achieved greater
growth is the floriculture, recognized in the world for its
peculiar and unique characteristics; highlighting its large
buttons (buds), long stems and its wide range of colors in

addition to its great durability (Figure 3) (Robalino, 2019).
Over the years, there is a growing production of flowers.
The country has 4,200 hectares of flower cultivation, in
more than 739 flower-producing farms, which 592 farms
are registered in Agrocalidad, 147 farms are not
registered, and 218 farms are unionized in the
Association of Producers and Exporters of Flowers
(Expoflores). This sector becomes one of the most
relevant to the country's economy, generating 50,000
direct jobs and more than 110,000 direct and indirect
jobs, with an average of 11 people per hectare, in which
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women are about 51%, highlighting the provinces of the
Ecuadorian Andes (Guerra, 2012; Expoflores, 2015;
Proecuador, 2016 and Haro & Borsic, 2019). The

floriculture sector has grown in a consistent way made up
of three main actors: producers, wholesalers and retailers
who open their field abroad (Poveda et al., 2017).

The other summer
flowers

Gypsophilas
7%

4%
Otros
3%

Figure 3. Main export flowers. Taken from Expoflores 2018.

The conquest of new markets, constant development of
floriculture sector and ability to trade goods and services
make Ecuador a more competitive country (Encalada &
Crespo 2017). Exports of Ecuadorian flowers have grown
significantly, currently reaching 120 destinations

The others

Carminations
2%

Lilies
1%

® Roses M The other summer flowers & Gypsophilas EThe others X Lilies » Carminations

throughout the world. The main destinations for
Ecuadorian flowers are: United States (40%), Russia
(25%), Holland (9%), ltaly (4%), Canada (3%), Ukraine
(3%) and Spain (2%) (Figure 4) (Izquierdo et al., 2018).
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Figure 4. Ecuadorian flower export markets. Taken from Haro & Borsic, 2019.
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According to data from the Central Bank of Ecuador (BCE), Day party represents 30% total annual sales of this sector

for the year 2018, Ecuadorian flower exports were 835.24 (Telegrafo., 2019). The Ecuadorian flower industry
milliondolars. Martinez (2018) stated that the flower contributes around 10% agricultural Gross Domestic
industry in the country is an economic activity that Product (Figure 5) (Cluster, 2017).
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Figure 5. Export data for the last 5 years of Ecuadorian flowers. Taken from Expoflores 2019.

ORGANIZATION OF FLOWER PRODUCERS

Livestock (MAG), and resources from the National
Financial Corporation (CFN). Once the requirements were

The first steps taken by the Association of Producers and presented to the MAG, the association was registered in
Exporters of Flowers of Ecuador was to obtain the the General Registry of Associations on November 22",
approval of its Statutes by the Ministry of Agriculture and 1984 (Figure 6) (Bravo & Flores, 2007).
Exporters
- Producers
5 | Floriculture | :
Marketer Uit
Internal / Extenal — Internal / Extemal
! Username
| Final Client
—

Figure 6. Actors of the Floriculture sector. Taken from Yépez, 2017.

According to Proecuador (2016), Ecuador is characterized Martinez (2018) mentioned that the main international
by having a unique commercial strategy as floriculturists, competitors produce few varieties in large land areas, so
that is: a high number of producers and small farms that that productivity is what sets costs and competitive
produce more than 600 varieties (more than double its prices. Additionally, many producers are venturing into
competitors) with an average of 57 varieties per farm. the production of preserved or eternalized flowers that
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are in greater demand in Asia.

As indicated by INEC (2001), floricultural production in
the country is also divided according to the size of farms.
In the country, the majority of producers are small farms
that produce in lands with an average of 6 hectares, the
medium ones that represent 28% have an average land
production of 13 hectares; and the large ones that are
10% of the total of the farms have in production around
37 hectares. The flower producing provinces have been
benefited from trade flows that allow a positive variation
in annual employment rates, which represents a constant
incentive in the local market to continue producing
flowers with a significant level of demand, thanks to the
climate situation, which is the most important factor for
more and better production (Table 1) (Espinoza, 2019).

Table 1. Distribution of the size of flower farms in Ecuador.
Taken from Paredes 2019

Farms Size Distribution
Big (> 30 hectares) 10%
Median 28%
Small (< 10 hectares) 62%
GENETIC IMPROVEMENT: TECHNOLOGY AND
INNOVATIONS

For about 20 years, Ecuador has had research
laboratories where new varieties are developed using
tools such as cell and tissue culture techniques,
biotechnological micropropagation, in vitro germplasm
conservation, among others, seeking to implement
technological efforts in irrigation system, pest control,
temperature management in greenhouses, quality
control and greenhouse management (Cabezas, 2017). As
expressed by Rule (2017), the breeding companies known
as Breeders are those who through research and genetic
crosses generate new varieties of flowers. The intention
is that the developed varieties are attractive to the
market and producers, either due to the characteristics of
flower, productivity, resistance to diseases and pests, low
susceptibility to transport, etc. (Table 2).

One of the most modern biotechnological techniques is
genetic editing (likeCRISPR/Cas9), which could be used to
improve flowers, and roses in particular, and which has
already been put into practice in other countries for
roses. This technique consists of adding, removing or
changing certain DNA fragments in order to alter their
sequence in a more precise way, and, consequently,
change the characteristics of an organism (Marfany,
2019). The CRISPR-Cas9 system is a plant breeding

innovation that uses site-directed nucleases to target and
modify DNA with a great accuracy. A Japanese research
group succeeded in altering the colors of a famous
Japanese flower called "morning glory" or "Japanese
morning glory" (lpomoea nil or Pharbitis nil) with a change
from purple to white, silencing a single gene with the
CRISPR technique. This new technique would allow this
type of improvement,and could open a wide range to
start other types of studies, such as improved plants
against the increase and decrease of temperature,
resistance to pests and diseases,among other desired
characteristics, as it is the case with the famous and
controversial transgenic crops (Watanabe et al., 2017).
On the other hand, in the floricultural sector, there are
many investigations in process and other activities that
have been developed over time, which has served to
replace technologies or improve processes in recent years
(Gémez & Egas, 2014).

According to Toaquiza (2017), the use of state-of-the-art
greenhouses and irrigation systems have placed Ecuador
among the main innovative countries in the field of flower
production. Producers continuously receive advice and
training to improve production and quality, which helps
to generate innovative practices. For example, varieties
of roses are being developed, edible organic flowers are
being produced, and an Ecuadorian environmental label
called Florecuador has been created for crop
management and quality.

CARBON FOOTPRINT IN ROSE PRODUCTION

Greenhouse gas (GHG) emissions and their possible
effects on the environment have become an important
national and international challenge, one of the main
concerns is related to climate change (CC) (Paliz, 2019),
since based on the Scripps Institution of Oceanography
(2020), the concentration of carbon dioxide (CO2) in the
atmosphere exceeded the barrier of 417 ppm. This 2020
maximum value was 5.9 ppm higher than the peak of
411.3 ppm reached in May 2018. Although, the
cultivation of roses is an engine of economic
development and generates significant financial benefits,
it requires more than 80 chemical inputs; therefore, it has
high environmental impacts (Accion E, 2000) (Figure 7).
As stated by the IPCC (2014), the Intergovernmental
Panel on Climate Change (IPCC) establishes that the
agriculture, forestry and other land use sectors are
responsible for around 10 to 12 GtCO2eq / year of
anthropogenic emissions of net GHG. The carbon
footprint of rose cultivation is great, mainly due to the
high use of agrochemicals andthe energy and water
requirements, thus contributing to the negative effects of
climate change.
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Table 2. Varieties of roses from Ecuador

Variety

Characteristics

Flower

Akito

Rose with pure white petals, that will leave you impressed. Itis desired for its
elegance and glamor, perfect for any special occasion. Features: Button Size 3-4
cm; Stem length 40-70 cm; Vase life 10-12 days; Number of petals 35.

Cremedela
Creme

Soft creamy pink, exclusive and elegant. Produced in Ecuador and Colombia, it
is characterized by beauty and inspiration from the ancient golden age. Features:
button size5.6-6.6cm; stem length 40-60 cm vase life 12-15 days; number of
petals 50.

Brighton

This pink is beautiful like the sun that illuminates every day with its rays. Bright
yellow in color and the shape of its corollas that looks like a silk ribbon spiral.
Features: button size 5 cm; stem length 40-70 cm; vase life 12-14 days.

Deep Purple

Its deep purple color with white undertones, conveys a feeling of royalty and
symbolizes the feeling of love at first sight. This Ecuadorian rose is very striking, it
has slightly fuchsia petals on the edge that give way to a lilac rose to lavender in
April. Feature: button size 5-6cm; stem length 50-80 cm; vase life 10-12 days;
number of petals 40.

Explorer

Red flower with strong personality, the color of its petals seems like velvet, it is
an intense crimson that shades out a darker tone. This Ecuadorian rose is one of
the largest roses on the market. Features: button size 6.5 cm; stem length 60-90
cm; vase life 10-12 days; number of petals 43.

Kahala

Ecuadorian Champagne Rose - soft cream in a warm, delicate shade of peach
powder. Glows when paired with orange gradations and fall leaves. Features:
button size 5.5 cm; stem length 40-70 cm; vase life 14 days; number of petals
40.

Mother of
Pearl

This Ecuadorian rose with a large button, with delicate and warm tons of soft
pale pink and texture that evokes the magicand brilliance of a pearl necklace. Its
cocoon is a cascade of petals that are like velvet. Features: Button size 6 cm; stem
length 50-80 cm; vase life 12-14 days; number of petals 45.

O’Hara

Delicate and fragrant pale color garden rose. This rose portrays unsurpassed
romance and luxury. Its multiple layers of soft pink petals bloom in an incredible
way, creating a wonderful and romantic atmosphere. Characteristics: stem
length 60-80 cm; button size 6.5 cm; petal numbers 60-65 and vase life 14 days.

o
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Queenbery

This Rose is deep pink in color, its vibrant petals make the likeness of a silk scarf.
This rose has a color that deserves a special mention. Characteristics: stem length
50-60 cm; button size 5.5-6.0 cm; number of petals 39 and vase life 12 days.

Orange Crush

Pink that expresses admiration and attraction, with a warm and vibrant tone
symbolizes desire and enthusiasm. Features:button size 5.5-6cm; stem length 40-
70 cm; vase life 10-12 days and number of petals 30-35.

Wasabi

Ecuadorian rose of green color with curly opening, this rose exhibits a corolla
of delicate green tones in itself this rose isperfect for a young and modern
woman. Features: button size 5.5 cm; stem length 50-80 cm; vase life 15-18
days; numberof petals 55.

Amnesia

This rose is not produced in large quantities, so it is difficult to find it since the
demand exceeds the supply, it is aged lavender. Produced in Ecuador, it is a rose
with a medium-sized bud opens beautifully, perfect to combine with other
flowers or display on its own. Features: button size 4.5-5.5cm; stem length 50-60

cm; Vase life time 12-14 days and number of petals 38.
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Figure 7. GHG emissions from the agricultural products or fertilizers most used in rose cultivation. Taken from (Guallasamin & Simon-

Baile, 2018).

The sale of roses in international markets currently
requires obtaining environmental certifications and
labels such as the calculation of carbon footprint, a
mechanism for competitive positioning of products in the
international arena. For this, immediate progress is
required in the quantification processes of GHG emissions
and in reducing the effects of climatechange. However,
Ecuador lacks up-to-date calculations on the carbon
footprint of rose cultivation and country-specific emission
factors, thus the measures to reduce emissions to
production cannot be specific or expressly intended for
the main sources of production issue. This represents a
risk for the export of Ecuadorian roses because it could
cause a loss of competitiveness in international markets
(Guallasamin & Simon-Baile, 2018).

CONCLUSIONS

The Ecuadorian economy has historically been very
dependent on the agricultural sector. Initially, cocoa was
the leading product, then bananas, and currently other
products have been added, such as flowers, which have
taken center stage in exports. The climatological and
geographical factors of Ecuador have had a great
importance for the development and growth of the
country's floricultural exports, obtaining a quality product
that satisfies the demandof international market. The
production chain requires a lot of technologies in the
farms, care and knowledge about processes. Since the
development and production of local varieties depend
directly on the treatment given to the crops, the
economic and social importance of floriculture is
essential when it comes to generating resources for the
country. The generation of employment is so important

that 60% workforce are women, and it is estimated that
it indirectly employs more than 100,000 people. The
National Association of Flower Producers and Exporters
of Ecuador (Expoflores) must have a leadership role for
the sector, being an entity that has the authority to
pressure government sectors by supporting the
management of the industry, streamlining and improving
export processes. The evolution of the floricultural sector
in terms of varieties and innovations must be taken
advantage of and this provides added value to the
merchandise and the demanding market.
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