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Preface

As we buy flowers for our family and friends, we take for granted how flowers
are produced and where they come from. Indeed, we expect that flowers can
be ordered online anytime and anywhere. We assume that flowers will be
delivered as fresh as possible even when produced on the other side of the
world. The complex production and distribution challenges of perishable
products are taken for granted. Actually, few people are fully aware that high-
speed flower production and trade has taken the lead in blending technology
with business.

This book tells the story of Technology Meets Flowers. It is a great story,
almost a love story, which goes back to the Netherlands and the year 1593. It
reveals the birth of the bulb and flower industry in that year, when a professor
of botany was appointed at Leiden University. Developments in Dutch soci-
ety around that time encouraged the needed entrepreneurial spirit and initia-
tives for flower production and trade, and there was enough money in the
hands of citizens to support flower consumption. In the seventeenth century,
flowers, especially tulips, became fashionable, next to paintings by Frans Hals,
Rembrandt van Rijn, and other Dutch masters. Indeed, the story of Tulip
Mania in the year 1637 is retold, and it is a very different story than what you
may have heard before.

However, this book not only looks back at the origin of the flower industry.
It also explores several inventions in later years, such as the first small glass-
houses in 1680 and larger glasshouses around 1744, the Dutch auction con-
ceptin 1887, the electric auctioneer in 1903, and the flower grower cooperative
in 1911. The blending of these technological, organizational, and market con-
cepts accelerated flower production and trade. The European market for flow-
ers was established in 1968 and led to the production of flowers for consumers
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in other European countries. In 1975, standardized trolleys were introduced
to speed up logistics and reduce transportation costs. The invention of the
World Wide Web in 1989 created the architecture that would enable a new
wave of electronic commerce and business. Electronic flower auctions were
established in 1995 and showed the advantages of online pricing and trading.
Web-based technologies connected flower supply with global flower demand,
leading to a global market expansion. Mobile telephones and Internet con-
nectivity fueled a mobile economy with more than five billion potential lower
customers, some of whom will spend hours per day on their smart phones.
Social media platforms, now with four billion active users, enable the exchange
of digital images and videos and stimulate more demand and exchange.
Nowadays, flowers are promoted by influencers and are popular social media
content.

This is not a traditional management book for executives that describes the
latest and state-of-the-art technologies and business models with examples of
many different industries. Here we follow the story of one industry, the flower
business and its markets, since its birth in 1593. The ups and downs and the
struggles and triumphs that connected technology to business are presented
and discussed. What is important here is that technology and innovation
redefine the information frontier, and the frontier of achievement is extended
further. Information derived from the information frontier is as perishable
and time sensitive as flowers are. Information advantage, the value of having
superior information, is a key driver for speeding up business processes in the
flower business and its markets. Superior information, i.e., information that
is new, fresh, and reliable, provides companies with an opportunity to win the
competition in the business world. Emerging technologies provide companies
with superior information, and companies can reap the benefits if they are
able to blend technology with business concepts to fulfill latent cus-
tomer demand.

Nowadays, modern glasshouses play a central role in the data-driven trans-
formation of flower production. The exponential increase of computer tech-
nology, genetics, nanotechnology, robotics, and artificial intelligence
contribute to a controlled production environment. Actually, you can view
the flower industry as a living laboratory where these technologies are tested
out. Automated and robotized glasshouses speed up production of flowers
and offset carbon emissions, a welcome side effect in a world that is struggling
with carbon emissions and their impact on the global climate. High-speed
flower logistics with advanced distribution concepts that include last-mile dis-
tribution solutions and new ways of organizing transport and logistics to the
end customer are critical because the freshness of short-lived flowers is fleeting.
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Other businesses and markets can learn a lot from the production, com-
mercial, logistical, and financial challenges of the flower business and the
solutions that have been created within it. Entrepreneurs can learn about how
to develop high-speed operations along the customer-driven value chain:
from consumer need to flower seed. The use of digital technologies in differ-
ent markets, such as media, health, transport and mobility, and food, has
increased customers’ expectations of fast service responses and product deliv-
eries from the different actors in these value chains. These actors can learn
from the flower business and markets and the double transformations that
took place: the circular transformation and the digital transformation. Both
transformations are creating a flower business that will stay within the eco-
logical boundaries of the Earth.

Based on a solid analysis of how technologies were intertwined with the
flower business and created sustainable value, this book provides lessons
learned for leadership and guidance to unlock the circular and digital economy.

This book was written for four types of audience. Firstly, this book is for
entrepreneurs working in the flower industry. They are eager to learn the
underlying trends that will shape the transformations of the flower business
and its markets, the potential value creation of emerging technologies, and
the required circular and digital capabilities to reap the benefits of new busi-
ness and markets. Secondly, this book is for entrepreneurs working in other
sectors and industries. Many other sectors and industries are moving into
customer-driven high-speed production and delivery operations. A reflection
on lessons learned from the circular and digital transformations in the flower
industry may help to create sustained success in other industries. Thirdly, this
book is for a business school audience, both entrepreneurial executives and
master’s students. In my teaching at Erasmus University Rotterdam, in courses
such as “Leading Transformation in the Digital Economy,” “Leadership
Challenges with Data Analytics,” and “Digital Leadership and Change,” the
flower business examples and stories were always a source of inspiration and
discussion, both for entrepreneurial executives and for master’s students.
Fourthly, this book is for anyone who may pick it up, enjoy its preface, and
will start to read it.

For now, reader, you have enough information to continue reading this
book. Join me on this journey and enjoy the reading!

Rotterdam, The Netherlands Eric van Heck
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“What a captivating book! Eric van Heck juxtaposes two distinct histories: that of the
iconic Dutch tulips dating back five centuries, and of digital technologies, consider-
ably younger. The revolution triggered when these two elements collide has profound
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University, Rotterdam, Netherlands

“Technology Meets Flowers is an engaging read about flowers, which play a major role
in our social lives. Eric van Heck weaves in the increasing role of technology in the
flower business, beginning with the engineering and genetic agricultural innovations
that fueled the industry to the current day with digital platforms and auctions that
are central to the industry. The stories are most engaging. I couldn’t put it down once
I started reading it.”
—Vasant Dhar Professor of Information Systems, Stern School of Business,
New York University, New York City, USA

“Combining the light beauty of flowers with the harsh language of the digital uni-

verse is a masterfully executed task in this book, organized as a bouquet of algorithms,
data science, and digital platforms. Mandatory reading for all those interested in the
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will create the digital horticultural agenda for enterprises, research, and education.”
—Nico van Hemert Managing Pariner, Strategy On Demand, Leiden, Netherlands

“This unique book leads you through the bulb fields and auctions of the Netherlands,

through history, logistics, auction design, and Internet technology, to draw lessons in

business management from the study of flowers. With beautiful illustrations. A tour

de force.”

—John Kay Economist, Author of Radical Uncertainty and Greed is Dead, and Fellow,
St. John's College, University of Oxford, Oxford, United Kingdom
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standing of the value—and pitfalls—of the high-speed world of digital management
and ‘perishable’ data. Rather than explaining the concepts in a dry, management-
school text, he explores the application of modern technologies in fast-moving com-
modities markets through the historical lens of the Netherland’s most famous
exports—flowers and collective auctions. A must-read for anyone mystified by terms
like artificial intelligence and machine learning and anyone who loves a good story!”
—Wolfgang Ketter Professor of Information Systems, Rotterdam School of
Management, Erasmus University, Rotterdam, Netherlands, and University of Cologne,
Cologne, Germany
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“If one wishes to understand the history and future of markets, you must go the
master, Professor Eric van Heck. His book, Technology Meets Flowers, is a Master Class
in market evolution and market possibilities in a digital age. I can think of no better
market to study than the beautiful global flower market, no better center than the
Dutch marketplace, and no better insight than the decades-long research by Professor
van Heck. He offers a delightful and imaginative tour through the amazing history
and digital transformation of this beautiful, delicate, and globally sourced trea-
sure. The book offers a fascinating history, current innovations, and future possibili-
ties for the global flower market and offers insight for any evolving market. For
history, economics, strategy, operations, and competitive leverage of emerging tech-

nologies—I highly recommend Professor van Heck’s Master Class in a book.”
—Benn Konsynski George S Craft Professor, Goizueta Business School, Emory
University, Atlanta, USA

“This is a marvelous book! While the primary focus is the evolution and transforma-
tion of the flower industry along with the technological innovation waves, it offers
valuable insights to other information-rich and time-critical industry sectors. Highly
recommended for anyone who is thinking about (re)inventing business in today’s
hyper-competitive digital economy.”

—Yixin Lu School of Business, George Washington University, Washington DC, USA

“A must for anyone who wants to learn from one of the great business innovation
success stories of recent times—the global flower ecosystem. A fascinating compila-
tion of case studies on innovation and the successful introduction of new technolo-

gies including information, auctioneering, and biotech.”
—Martijn van de Mandele Senior Parmer, Parma Group, Leiden, Netherlands. Senior
Advisor, RAND Corporation, Brussels, Belgium. Advisory Board Member, Rotterdam
School of Management, Erasmus University, Rotterdam, Netherlands

“If you want to understand the impact of information and technology on a fascinat-
ing industry, this book is a must-read. The author explains in a highly intriguing way
how innovations propelled the flower industry from the sixteenth century till today.
Whether you are working in the flower industry, a business student, academic, or just

intrigued by the business behind flowers, you will enjoy this book!”
—Martin Mocker Professor of Information Systems, ESB Business School, Reutlingen
University, Reutlingen, Germany. Research Affiliate, MIT Sloan Center for Information
Systems Research, Cambridge, USA

“Eric van Heck’s book, Technology Meets Flowers, is a well-succeeded mix of a scien-
tific treatise and a romantic novel. It provided me with some enlightening insights on
the leverage of logistics on information, or the other way round: the leverage of infor-
mation on the logistics in the flower market. Or how the impressive progress of
technology will have an impact on organizational design. However, I'll have to add
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one caveat, based on my experience. Whenever I pass by a flower market, I cannot
stop thinking of this book.”
—Joost Steins Bisschop Partner, Jungle Minds, Amsterdam, Netherlands

“Professor Eric van Heck provides great insight on how technology has been impact-
ing floriculture. He puts developments in an historical perspective and describes
where the industry is heading: algorithms and data-driven ecosystems will bloom. A
very enjoyable ‘must-read’ on how the flower industry could be exemplary of where
other industries are going.”
—DPascal Visée Non-executive Board Member of Royal FloraHolland, Aalsmeer,
Netherlands. Non-executive Board Member of Rabobank Group, Utrecht, Netherlands

“A must-read, if you want to understand the key success factors of the Dutch flower
industry in its four centuries development toward the current data-driven, circular,
collaborative, and orchestrated network. It clearly explains the power of new tech-

nologies and data science in all stages and aspects of the global network.”
—Jack van der Vorst Board Member of Wageningen University & Research and
Professor in AgriFood Supply Chain Management, Wageningen, Netherlands
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1

People Love Flowers

1.1 Tulip Time

Waves rolled and splashed toward the shore. The force of the tide broke on the
beach. White stripes, indicating breaking waves, were visible all along the
shore. From the airplane, the deserted beaches appeared magnificent but
silent. The adjacent pale dunes shone almost white in the brilliant sunlight,
dappled with sand oats and blue sea thistle, sturdy plants that could weather
the sea salt and the sand. A village with small houses and farms with cows and
horses was situated nearby, below the dunes and below sea level. More inland,
the landscape flattened and was divided into large agricultural plots. Suddenly,
colorful lines appeared in the plots: red, yellow, purple, orange, and white,
looking somewhat like colored pencils lined up in a pencil box. It was tulip
time in the Netherlands. Flowers were in full bloom on this sunny day in early
May. Still farther inland, lakes appeared in the landscape, and the tall white
sails of boats were mere dots on the bluish surface of the water. The serpentine
waterfronts of these lakes contrasted sharply with the straight, long, and rect-
angular agricultural plots with their vibrant stripes of color. Between the plots
there were small canals. From the airplane above, it looked like a very orderly
quilt pattern, but it was not just beautiful. This design had allowed the Dutch
to live on and cultivate land below sea level: where other people failed, the
Dutch succeeded. The French writer, historian, and philosopher Voltaire was
right when he quipped “God created the world, but the Dutch created the
Netherlands.” The airplane began its descent. Closer to Amsterdam, an area
with glasshouses was visible. Sunlight reflected off the glass, creating diamond-
white sparkles. The style of the glasshouses was almost industrial, with
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2 E. van Heck

modern windmills and cylindrical water tanks. The plane made a slow turn to
the left. A broad river flowed into a wide lake, with a small island situated in
it, and just beyond the lake was the city center of Amsterdam.!

The central station, adjacent to the river, was clearly visible. The view from
above revealed the orderly design of the city, characterized by concentric cir-
cles, like tree rings. Other features were also visible: a highway went under a
waterway and bridges crossed canals. Descending further over the city, more
sights came into view including countless houses and canals, a soccer stadium,
a student complex of colored buildings, and many green parks. The pilot
executed a perfect landing, touching down on time. We have arrived in the
Netherlands, the starting point of a journey that will explore the history, the
present, and the future of the flower markets. Let us go.

1.2 Seduction

People all over the world love flowers. Flowers are colorful and beautiful, and
some are known and beloved for their fragrance. With bright colors and
strong scents, flowers are a plant’s utmost attempt to stand out and attract
pollinators for fertilization. Flowers seduce. People enjoy giving and receiving
flowers, which bring happiness to the giver and the receiver alike. Flowers are
fragile and remind us of our own vulnerability as human beings: “How fragile
we are” as the Sting song goes.” Flowers play a prominent role in the “critical
moments of life”.> When a baby is born, friends and family arrive with flowers
in hand to welcome and admire the newborn, congratulate the family, and
share in their happiness. Flowers are given to show thanks to teachers when a
child finishes kindergarten. Every child in the Netherlands must pass a swim-
ming exam, and flowers are given to celebrate this achievement. At the con-
clusion of sports tournaments, after intense competition, be it in soccer,
tennis, hockey, cricket, or baseball, flowers commemorate the victory. Flowers
are exchanged at the high school prom, and flowers are given to celebrate
achievements and the progression toward the next phase of life. At high school
graduation ceremonies, proud parents offer flowers to symbolize their feel-
ings. Flowers communicate emotions that people are not able to communi-
cate easily themselves. The next big event may be a university graduation or a
marriage—both are days full of flowers. Throughout a lifetime, flowers appear
at birthday celebrations and other special occasions. And at the end of life,
flowers will be there as family and friends mourn their loved one. Flowers
adorn graveyards and memorials around the world. We see flowers placed
where the name of a victim is engraved on bronze parapets surrounding the
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twin pools at the National September 11 Memorial in New York City. We see
wreaths and flowers on the Tomb of the Unknown Soldier beneath the Arc de
Triomphe in Paris or the “Bouquet of Tulips” sculpture, near the Petit Palais
museum in Paris, made by Jeff Koons as a tribute to the victims of terrorist
attacks at the Bataclan theater. We see the poppies people wear every year in
the United Kingdom to commemorate the armistice and to remember those
who died in World War One.* Poppies grew wild in many fields in northern
France and Belgium, where some of the deadliest battles of World War One
took place and many soldiers died. Poppies are tough flowers and can grow
anywhere, but they are also delicate and a fitting emblem to remember those
who died. Indeed, “the brief life of lowers” reminds us of our own short time
on this Earth.’

Flowers are woven into many aspects of life. In many cultures, girls may be
named for flowers, such as Daisy, Iris, Jasmin, Lily, or Rosa, and some flower
varieties have been named after celebrities, such as the Marilyn Monroe rose,
the Michelle Obama orchid, the Claude Monet rose, or the Franz Kafka
dahlia. Every year, Saint Peter’s Square in Rome is filled with Dutch flowers
and plants during the Urbi et Orbi blessing by the Pope.

Around the world events and gatherings are organized to spread the joy and
excitement of blooming flowers. Every year the return to spring is widely cel-
ebrated in Japan during cherry blossom season.® The Japanese have a word for
it—hanami—that translates as “watching blossoms.” It refers to the tradition
of gathering beneath cherry blossom trees to picnic, drink, barbeque, spend
time with friends and family, and enjoy watching the cherry blossoms. The
sakura, as the cherry blossoms are known in Japan, start to bloom in Okinawa
by January; they bloom in Kyoto and Tokyo at the end of March or beginning
of April and proceed into areas at higher altitudes and northward, arriving in
Hokkaido a few weeks later.

Spring is also celebrated at the Tulip Time Festival in Holland, Michigan, a
town founded and largely inhabited by Dutch settlers. Its tulip festival is the
largest in the United States with around five million planted tulips. The fes-
tivities include tulip parades, shows, concerts, and fireworks. Around the
world, there are thousands of these festivals, among them the Portland Rose
Festival in the United States, the Chelsea Flower Show in England, the
Mangaung Rose Festival in South Africa, the Singapore Garden Festival, the
Indonesian Tomohon International Flower Festival, the Hong Kong Flower
Expo, the Melbourne International Flower and Garden Show, the Flowers
Festival in Medellin, Colombia, and Expo Flora in Holambra, Brazil (a moni-
ker formed by combining the first letters of Holland, America, and Brazil). In
Zundert, the Netherlands, the largest flower parade of the world, Corso
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Zundert, is held on the first Sunday of September. For over 80 years, 20 her-
alds compete against each other to build the most beautiful float. One float—
nine meters high and 19 m long—can hold 500,000 dahlias and represent a
mythical figure or action scene. And in Lisse, the Netherlands, Keukenhof can
be visited, a park with 7 million spring-flowering bulbs, with a total of 800
varieties of tulips. Keukenhof, opened in 1950, is considered the most beauti-
ful spring garden in the world; see Fig. 1.1.7

Next to receiving and giving flowers, or watching them blossom, many
people also take great pleasure in gardening. Last year in December, I planted
around 80 bulbs (snowdrops, tulips, daffodils, and common grape hyacinths)
in my small garden and was delighted when the snowdrops appeared as the
first sure sign of spring. England has an ideal climate for gardening, and it is
among the top gardening countries in the world. Some have said that garden-
ing is “the great British art,” and the aesthetic of English country and cottage
gardens is echoed in gardens in countries around the world.? Japan also has a
culture of gardening, and Japanese Zen gardens are considered as places of
meditation and reflection.” The Japanese stone garden has circular gravel fig-
ures, rocks, moss, small trees, and flowers. It reflects nature in harmony. I have
visited the Ryoanji Temple Zen Garden in Kyoto, an excellent example of
Japanese gardening that gave me a Zen experience and revealed the power of
gardening to me in a new way.

Fig. 1.1 Keukenhof in Lisse, the most beautiful spring garden in the world. https:/
news.cision.com/keukenhof/i/20041911t8509,m23651. With permission by Keukenhof
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