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EXECUTIVE SUMMARY 

The Netherlands, with approx1mately 20,000 total acres 
<8,968 ha.) under glass of which about 9,405 acres <4,297 ha.) is 
devoted to flower and potted plant product1on is the largest 
producer and exporter, in the World, of cut flowers and potted 
plants. Approximately 63% o£ the worlds production of cut
flowers and 51% of potted plants are sold through huge 
cooperatives, primarily at Aalsmeer and NaaldwiJk. Practically 
all cut flowers and the maJority of potted plants are sold 
through clock-auctions. While The Netherlands dominates the 
European market for potted plants, Demark 1s beginning to supply 
strong competition through an emphasis on quality and efficiency 
of delivery coupled with a large direct sales force. The 
Netherlands, also dominates in the production and exportation, to 
Northern Europe, of greenhouse vegetables about six months each 
year (for example, 82% of the tomatoes del1vered to Dutch 
auct1ons are delivered between May and September>. Spain, w1th 
between 15-20,000 ha. of greenhouse vegetable production <mostly 
under plastic), is the maJor exporter to Northern Europe for the 
remaining six months. Presently, most Spanish production 1s 
without heat. Spain, apparently does not have proper production 
climat1c conditions for the six months a year The Netherlands 
dominate. It is interesting to note that The Netherlands, in 
sp1te of h1gh airfare costs, has targeted the upper 2% of the 
U.S. market for the exportation of greenhouse vegetables. They 
feel that the upper 2% 1s unconcerned about price, but focus on 
qual1ty and reliability of supply. They stated that the west 
coast. <Californ1a> is their most rapidly expanding market for 
greenhouse vegetables in the United States. 

Greenhouse product marketing <both flor1cultural and 
vegetable> 1n The Netherlands and Denmark 1s characterized by 
cooperatives coordinated by strong, government sponsored, central 
bureaus. Apparently, most governmental support for greenhouse 
industries, in the individual European Countries, is through 
enabl1ng legislation <1.e. the cooperatives in The Netherlands 
and Denmark, and The Netherlands treating the entire greenhouse, 
industry as one customer as far as natural gas pricing is 
converned >. 

There are currently about 9 significant "waste/rest" heat 
greenhouse proJects in Europe. The most successful <Odensee and 
Arhus in Denmark and Amer in The Netherlands> are supplementary 
to large-scale district heating proJects, the power generating 
plants are reasonably close to existing greenhouse complexes, 
deliver water at high temperatures of 176-266 degrees Fahrenheit 
<80-130 degrees Centigrade.>, have the policy of delivering the 
water to existing greenhouses, and apparently have strong 
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government and public support. Other operations, with generally 
lower temperature water, apparently have not £ared ao well. The 
largest operation in West Germany <Hamburg-Stapel£ield, "Bluda 
and Burke">, £or example, delivers water at about 113-122 degrees 
F., <45-50 degrees C.>, is not supplementary to district heating, 
and required new greenhouse construction. The Hamburg-Stapel£ied 
<Bluda> operation <potted-plants> has been plauged by problems; 
technology, finding markets, management, worker productivity, 
over investment, etc. The other proJects have reported the same 
di££iculties, plus the di££iculty of £inding tenants. 

Presently, new -waste/rest"" heat greenhouse proJects are not 
"a hot topic'' in Europe, i£ viewed on current commercial 
viability. In fact, many professionals stated that ··waste/rest" 
heating is currently a "dead" issue. They quote the following 
reasons: 

a. Drastic reduction in the cost of heating energy. Iri 
Belgium, for example, they stated that the cost of heavy 
oil is 1/3 the price o£ two years ago. Professionals in 
The Netherlands even stated that producers, in some 
cases, were even removing energy saving innovations 
(i.e. heat curtains). 

b. In Germany, it was stated that "family'" greenhouse 
operators simply could not afford the capital needed 
£or waste-heat operations. They also stated that £or 
large-scale operations the potential return on capital 
was to low and to slow for payback, and that there was 
a very good possibility that return-on-investment could 
be negative. 

c. The "Central Concept"' is a very 1mportant factor in 
successful greenhouse operations (both production and 
aarketing>. The "Central Concept" 1s where there are 
very large centers of production <i.e. The Westland& 
in The Netherlands w1th about 8,000 acres under glassJ. 
The concentrations, in turn, allow specialization o£ 
production, effective cooperative marketing, etc.' 
It was observed that those countries having large 
centralized production areas were expanding production 
and exports within Europe, while those with 
scattered production were declining. 

d. Difficulty in finding greenhouse operators will1ng to 
locate away £rom greenhouse concentration areas. 

e. Significant technical difficulties with "low
temperature" waste heat operations. 
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Probably the largest potential "waste/rest" heat greenhouse 
proJect is the Amer operation located at Geertruidenberg in The 
Netherlands. Upon completion, they plan on heating 300 acres o£ 
current greenhouses and 400 acres o£ newly constructed 
greenhouses. Todate, they have placed heat in several existing 
greenhouses. Several acres o£ newly constructed greenhouses 
became ready for production during July, 1986. Amer, is the 
largest electrical generating plant in the Netherlands, provides 
"waste/rest" heat at 266 degrees F. <130 degrees C.>, to 50,000 
homes, industrial complexes, and greenhouses, at locations up to 
15 miles distance £rom the source. One concept at Amer deserves 
consideration at Piketon. Amer does not contract to supply all 
heat1ng requirements to greenhouses. They contract to supply to 
40% of peak requirement. By supplying 40% of the peak, they 
supply between 70-80% o£ all heating needs. This means they can 
accomodate a much larger <over 100% larger> greenhouse complex, 
with a given system (i.e. size o£ pipe>, than they could i£ they 
tried to provide all heating needs. They also quoted the need 
for C02 which is automatically supplied in burning gas. The 
additional 60% o£ peak requirement, in The Netherlands, is 
supplied by natural gas. 
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OVERVIEW OF VISITS MADE IN EUROPE DURING THE PROJECT 
(June and July. 1986> 

Location Individual<s> 

Kessel-lo Urbain Avermaete 
Belgium Director 

Middle£art Peder Ingvartsen 
Denmark President 

Odensee 
Denmark 

Odensee 
Denmark 

Hannover
Germany 

Hamburg 
Germany 

Hilgen 
Germany 

Koln 
Germany 

Berno Holmgaard Jensen 
Director 

Kristian Madsen 
Owner 

Dr. Ludgen Hendricks 
Dr. H.C. Scharp£ 
Prof. v. Zabeltitz 
Mr. Lemper 

Dr. Kupschuss 
Manager 

Rudolf Pfleger 
Owner 

Director 

Ge~senheim Dr. W.U. v. Hentig 
Germany ~ 4 Associates 

Gensingen 
Germany 

Sittard 
Nether
lands 

The Hague 
NL 

Aalsmeer 
NL 

Herren Kientzler 
Owner 

Dr. van Luyt 
Assist. Director 

Mr. W.G. de Haan 
+ 2 Associates 
Mr. Street 

Ms. Adrienne Lansbergen 
Dir. Public Relations 

Association 

Belgische Boerenbond 

Variant Systemet 

Container Corporation 
<CC> 

Producer 
<Uses District Heat>. 

University 

Bluda <Waste Energy 
Production Facility) 

Producer/Retailer 
<large scale> 

Wholesale Flower 
Market 

University 

Prod. <Young Plants) 
<large scale> 

NEOM - <National 
Energy Institute> 

Agr. Econ. Institute 

Central Bureau for 
Vegetable Coops. 

Aalsmeer Flower Auct. 
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Location 

Geertruid
enberg NL 
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Individual<a> 

Ir. D.H. Recter 
Ir. K.A. VerweiJ 
(Engineers & ProJect 
Directors> 

Association 

PNEM - N.V. 

OBJECTIVES OF THE PROJECT 

1. Visit with and assess European Systems o£ Greenhouse 
Production that use waste heat. 

2. Inform selected European Greenhouse Producers, Officials, 
and University Personnel o£ the existence and pupoae o£ 
the proposed Pike County Agribusiness Park end the 
potential £or locating production facilities at the Park. 

3. Develop a list o£ important European Greenhouse Producers. 

4. Investigate European Greenhouse Production, Marketing, and 
Management Systems. 

5. Determine trends £or the industry and whether the trends 
are general or whether they very according to commodity. 

6. Investigate European Governmental Support and Policies 
for the Greenhouse Industry. Determine whether the 
policies are general in the EEC or i£ they vary £roa 
country to country. 

INVESTIGATION Of THE OBJECTIVES 

1. Visit with and assess European Systems of Greenhouse 
Production that use waste heat. 

Genera;).. 

In Europe, there are several greenhouse .. waste/rest .. heating 
operations. Most, of any significant size, are located in 
Denmark, Germany, or the Netherlands. ProJects in operation 
are: 

1>. •Denmark- The Island of Funen <Largest City -
Odenae>. 

2>. Denmark- Arhua 

3>. Germany - Arhensho£t <Schleswig-Holstein) 
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4). *Germany- Hamburg-Stapelfeld 

5J. France/Germany- St. Avold 

6). Germany- SaarLouis 

7>. Germany- Krefeld 

8>. Germany- Hortitherm- Grevenbroich 

9). *The Netherlands- Amer- Geertruidenberg 

*Visits made 

An excellent article <mimeograph form> from the Netherlands 
entitled "Het Gebruik Van Afstandsverwarming in de 
Glastuinbouw Van Denemarken en de Bondsrepubliek" dated June 
1986, about the above operations, is in our possession. 
Unfortunately it is written in Dutch rather than English or 
German. 

Spec~fic. Greenhouse production systems using waste, rest, 
and/or district heating were visited in Denmark, Germany, and 
the Netherlands. Providing heat to greenhouses in Denmark 
and the Netherlands were supplementary to residential and 
other commercial district heating proJects and are apparently 
success£ull while the units in Germany, not associated with 
other district heating proJects, were struggling. 

Denmark, <on Funen Island- coal burning plant at Odense>, 
hot water at approximately 176 degrees F. <80 degrees C.> 
is piped primarily to existing greenhouses. Return 
termperature of the water is approximately 104 degrees F. 
<40 degrees C. -a Delta t of 40 degrees C.>. Most of the 
greenhouses maintain their "old" heating systems for 
emergency purposes. In fact, one grower, Cristian en Paul 
Madsen <the greenhouse visited - 5 1/2 acres>, has a 
contract wherin the power company pays him for heating with 
his gas system ~n case the powerhouse system does not 
provide adequate hot water. It is my understanding that 
the temperature of the waste/rest water from the power 
plant is increased by about 40 percent before it leaves the 
plant for district heating purposes. As far as I can 
interpret the Dutch article referenced above, the district 
heating pro]ect on Funen Island <area of Odense> is 
providing heat to 150 greenhouse operations with a total 
area of 220 acres <100 ha.> under glass. Hot water is sold 
on a volumetric basis. This concept encourages growers to 
extract as much heat from the system as possible. Madsen, 
as an example, even provides heat to evergreens he produces 
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in the £ield. Total investment in the Funen district 
proJect was reported at about 6.7 million dollars <50 
million Danish Kronen>. Note: This £igure o£ 6.7 million 
dollars seems low. It is possible they were quoting 50 
million dollars instead o£ kronen. 

The Netherlands, there are approximately 12 power plants 
that supply hot water to greenhouses. However, to date, 
only about a total o£ eight growers are involved, and the 
acreage is small. This is however about to be altered 
drastically. The largest power plant in the Netherlands, 
Aaer., is sponsoring wide-spread district heating with 
greenhouse production being a maJor obJective. The 
Amercentral power plant currently provides heat to 50,000 
homes plus hospitals, o££ices, etc. It provides heat to 
the cities o£ Gilberg, Breda, and Tilbury and currently 
pumps super heated water under pressure C400 psi> up to 15 
miles <25 kilometers> at 2GG degrees F. <130 degrees C> in 
winter and at 212 degrees F. <100 degrees C.> in summer. 
Plana are to double the district heating systea. Engineers 
at Amer claim a maximum drop o£ 1 degrees C. £rom the power 
plant to the most distant heating location <15 miles>. 

The Amer operation plana on eventually providing heat to 
700 acres o£ greenhouses (300 acres o£ existing greenhouses 
and 400 acres o£ new>. Several '"old'" existing greenhouses 
are currently being heated. Sixty o£ the '"new" acreage has 
been sold, with 15 acres <7 ha.> JUSt now starting 
production. The Amer operation maintains considerable 
control in greenhouse operations. It owns the heat 
exchangers and control units (computers> in the 
greenhouses. For new greenhouses, Amer purchases the land, 
develops it, brings in utilities <teletype, gas, elec·tric, 
and water> and then sells the land to producers. They alao 
check-out the design o£ the greenhouses to be sure they are 
up to standards. While the water is delivered to the 
greenhouses at about 2GG degrees F. ( 130 degreea C. )', it '·is 
reduced to about 158-176 degrees F <70-80 degrees C.> 
be£ore it is sent through the greenhouse. That ia about 
the maximum temperature that can be handled with plastic 
heating tubes within greenhouses. Heat is charged to 
greenhouse operators baaed on thermal units used. Some 
interesting observations on the Amer system are aa £ollows: 

1). Planning £or the "waste/rest" heat proJect was started 
was started in 1978. 

2>. Feasibility studies were completed by 1980. 
(showed both technical and economic £eaaibility> 
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3>. First new greenhouses were completed in July~ 1986. 

4). Most of the new greenhouses will be constructed on 
~polder <area reclaimed from the see>. "Plukmode". 

5>. To get producers interested. and to prove the concept 
of "waste" heat. they found it necessary to first pipe 
hot water to existing greenhouses. It was only after 
producers could observe the operation in existing 
greenhouses that they satisfied that heating 
greenhouses with "waste/rest" heat.was a viable 
option to natural gas •• 

6>. Amer only tries to provide 40-50~ of the heat for the 
peak need, which translates into about 70% of the 
total need. The remaining heat is provided by natural 
gas. This allows Amer, with a given heat capacity. to 
provide "waste/rest" heat to a much larger greenhouse 
acreage. <see diagram below> 

Heat 
Req. 

If 

* tt 

• * 
* * 
• * 
• Gas * 
* Boiler * 
* * 
•----------------------- • -------- 40% <Peak) 
* 
* 
* 
* 
* 

If 

70" total 
* 

* 
* 

* 
********************************************** 

Tiae 

7>. Amer operation has about S110,ooo.ooo <S25o.ooo.ooo 
Dutch Guilders> invested in district heating. As I 
recall, the cities served had an additional investment 
of about S110,000 11 000 <250 11 000,000 DG>. 
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8>. Greenhouse heating operation is or will be separate 
operation from Amer. It is to be owned by the growers 

-Name- Energie Exploitatie MaatschappiJ <E.E.M.>. 
-Capital= $118,000 <200,000 swiss franks>. 
- Heat delivery - guaranteed for 25 years. 
- Heat formula, at time of contract, will hold for 10 

years. <Heat price based on the price of heavy oil>. 
- Money comes from commercial sources. 
- Growers are free in the amount they use. 

Germany. In Germany the largest greenhouse operations 
using waste heat are located in Hamburg-Stapelfeld. This 
location provides heat at a much lower temperature than is 
the case in the Denmark or Netherlands operations 
discussed above. Water is delivered at about 122 degrees 
F. <50 degrees C.> and returned at about 86 degrees C. <30 
degrees C. - delta t range from 15 to 20 degrees C.> There 
are two operations associated with the electrical 
generating plant - Gustav Buhk <about 14 acres "G.4 
hectare" o£ rose production> and Blude <about 8.8 acres "4 
ha ... o£ pot plant production>. Apparently Buhk does not 
encourage visits and not much is known about his 
operation. On the other hand Blude is quite open to 
visits. Blude, is owned by a consortium o£ 16 greenhouse 
operators. Each o£ the owners has his own greenhouse 
operation and is also a part-owner in Blude. Blude, has 
been in commercial production £or about 2 years. It was, 
however, started in the 1978-79 period when energy prices 
were high. Blude, has many problems. Some o£ the £acta 
on Blude are as follows: 

1. Large number of owners with attendant problems. 

2. Had difficulty finding markets. 

3. Build a "state-of-the-arts .. production facility 
at very high coat. Investment per sq. meter was 
between S23-S28 sq.ft. <500-600 DM>. This is about 
double the investment for Buhk. Originally, Bluda 
was hailed £or its technological innovations. Some 
have worked others have been problem plagued. It is 
now felt, by many, that the owners will never recover 
their initial investment, let alone an adequate 
return on investment. 

4. Have changed managers several times. 

5. Experience high enployee turnover. 
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6. Heat arr1ves at to low a temperature. This, in turn, 
requires a large amount of plastic heating pipe. 

7. Having trouble with the return of water to the 
electrical plant. 

Several professionals in Germany stated that "waste heat" 
proJects in Germany are currently dead. Reasons were as 
follows: 

1. All current proJects in Germany are plagued by 
problems <technical, owners, labor, financial, etc.) 

2. Current lower prices of energy. 

3. Problems with finding good greenhouse operators for 
the proJects. 

4. Problems with heating systems, etc. 

Some Conclusions. The most successful waste heat greenhouse 
operations I observed or heard about in Europe were 
associated with district heating proJects <Odense and Arhus 
in Denmark and Amer in the Netherlands>. These operations 
delivere water at high temperatures of 176-266 degrees F. 
<80-130 degrees C.> I was told that optimal temperatures for 
"hot water" greenhouse heating is in the 176-194 degree F. 
<80-90 degree C.) range. One other proJect delivering water 
in this temperature range is Krefeld in Germany. The 
rema1ning proJects deliver at considerably lower temperatures 
and apparently have significant technical problems. 
Successful "waste/rest'' proJects in Europe have apparently 
had significant public/governmental support. I didn't find 
anyone who felt new "waste/rest" heat proJects would be 
undertaken at todays reduced energy prices. 

2. Inform selected European Greenhouse Producers, Off1cials, 
and Un1versity Personnel of the existence and purpose of 
the existence and purpose of the proposed Pike County 
Agribusiness Park and the potential for locating production 
facilities at the "Park". 

Every individual visited was informed about "Piketon" and 
literature distributed. In many cases, names and addresses 
were provided to Gary Haynes and he, in turn, sent special 
mailings to key individuals. I also asked if they knew of 
any producers who might be contemplating setting up 
greenhouse operations in the United States. In general, 
their replys were negative, but at least they obtained 
information on "Piketon" and I am quite sure they will inform 
producers about opportunities at "Piketon" if the opportunity 
presents itself. 
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3. Develop e list of important European Greenhoyse Producers. 

Naaes of potential producers were forwarded to Gary Haynes a.s 
soon as they were obtained. This obJective proved to be more 
difficult than anticipated. I fully expected there would be 
directories of producers <i.e. Nurserymen in Ohio>, vith si~e 
end other characteristics, but was disappointed. All 
contacted individuals were asked about lists of producers, 
but were either unable or unwilling to provide them. I was 
able to obtain some, but not nearly as many as anticipate4. 
Professionals from Denmark and the Netherlands also stated 
that practically all of their producers were small <under 2 
ha. - 4.4 acres> in size. 

4. Investigate European Greenhoyse Productign, Markt~ing, •&4 
Management Systems. 

Greenhouse Production Systems. Production systems~ of 
course,. very considerebl y both from producer · to produce.r on4 
from country to country. They were also heavily influenced 
by marketing and management systems that were, in turn, 
heavily influenced by government programs and policies. 
Some common observations were however as follows: 

1>. Most operations were in single-pane glass greenhQuees. 
Europeans were very concerned about the quality o:f 
light and felt that the single-pane glass greenhouse 
provided the best quality of light. Mr. de Haan, 
Netherlands, stated that of 17,600 total acres <8,000 
he.> of green-houses, only 220 acres <100 he.> had 
double glass. 

2>. Practically ell floriculture operations were on 
benches with heat being supplied below the benches. 
I didn't see any fan-coil heating systems. 

3>. Almost all ventilation was through large windows,in 
the roofs of greenhouses. They didn't like fan 
ventilation. They also stated that fans tended to 
upset greenhouse workers. Another problem was the 
high requirement for electricity in operating fans, 
which, compared to the U.S., is very expensive in 
Europe. 

4). Vegetables were grown in both soil and artifical media 
<rockwool>. 

5>. I did observe the use of heating systems ueing 
styrofoam. Heat tubing was placed in channels in the 
styro:foam. Producers said it helped keep the plants 
level. 
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Marketing Systems. Marketing systems vary substantially from 
country to country and affect the greenhouse industries 
accordingly. The Europeans stated repeatedly the importance 
of "centrality of production". This was observed in Belgium, 
Denmark, and especially in the Netherlands. Countries with 
strong concentrated centers of production were observed to be 
exporting and expanding, while those with highly scattered 
production facilities were either declining or remaining 
stable. The Netherlands are directly responsible for over 
50% of all floricultural and vegetable exports within the EEC 
<see attachments>. In Europe, The Netherlands are considered 
"the exporters", while Germany is considered "the market". 

The Netherlands. The Netherlands are highly dominant, in 
Europe, as an exporter of agriculture products. I was told 
repeatedly that the Netherlands is a country of only 
15,000,000 inhabitants, but is only second to the United 
States in exporting agricultural items - a high percent of 
which is horticultural. The greenhouse industry, in the 
Netherlands, is highly structured, with practically all 
producers being members of cooperatives, with their 
attendant "clock auctions". Some information provided on 
the Netherlands industry by various professionals follows: 

1>. Production is highly concentrated, in about three 
areas, with about 50% of all production being in 
the Westlands, a highly concentrated greenhouse area 
near the coast lying between the Hague and Rotterdam. 
They stated that there were several advantages to 
centralization 

a. Producers always make more money. 

b. Producers, due to centralized cooperative 
marketing, shared information readily. 
<they don't look at each other as being 
competitors). 

c. The industry could "get on top" of problems 
quickly, i.e. disease. 

d. It was easy to form producer groups <clubs> 
with common interests <i.e. tomato growers>. 

e. Their extension service could aid producers 
efficiently. 
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Mr. de. Haan and others even seemed concerned about 
the "waste/rest" heat facility near Geertruidenberg 
<Amer> as it was about 20 miles away from the 
Centralized Westland area. 

2>. Cooperatives, supervised by strong central bureaus, 
market over 95~ percent of production, mostly through 
auctions. Producers are thereby able to concentrate 
completely on production. 

3>. Production in increasing about 8% per year. Five 
percent is due to increased productivity and 3~ from 
new facilities. Officala are very concerned about 
the increase as they feel that present european 
markets are saturated. They are also concerned about 
negative reactions in other EEC countries. Dutch 
production is replacing production <and producers> in 
other countries of the EEC, causing a log of hard 
feelings. 

4>. They feel that the optimal size of production units 
range from 1-3 ha. <2.2-6.6 acres) under glass 
with optimum size depending on product and managerial 
capacity of the producer. Larger scale-units, in the 
opinion of Dutch professionals, become increasingly 
less efficient. The largest growers in the 
Netherlands are at about 7 ha. One also receives the 
impression that governmental policy is to keep 
production units within the ''acceptable" size range. 

5>. Most growers specialize in one crop (i.e. tomatoes, 
Geranimums, etc.>. 

6>. There are about 15,000 greenhouse growers in the 
Netherlands with about 8,000 specializing in 
floricultural production and 7,000 in vegetable. 

7>. Optimum size for exporters, in gross sales, range 
between 44 and 65 million dollars <100 and 150 million 
guilders>. 

8>. Approximately 99.5% of all greenhouses in the 
Netherlands are heated by natural gas. Apparently, 
the Netherlands have hugh deposits of natural gas 
in the Freezeland area <Northwest>, and heating using 
natural gas is encouraged. 
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Perhaps the most unique marketing feature in The Netherlands 
is the cooperatives supported by strong central bureaus. The 
floriculture and vegetable central bureaus are separate, but 
still coordinated. 

Floriculture. There are currently twelve £lower auctions 
in the Netherlands, with two hugh ones located at 
"Aalsmeer <about 650 million dollars "'1.5 billion dutch 
guilders" annual volume> and in the Westlands <about 435 
million dollars "'1 billion Dutch Guilders" annual 
volume>. Approximately 63% o£ the world's cut-flowers 
are marketed through the "Dutch" auctions. In addition 
to Netherland production, they sell £lowers £rom Israel, 
Columbia, and many other locations. Reasons £or 
marketing £lowers £rom other regions o£ the world are to 
guarantee supply and variety. Aalsmmer alone sells about 
3 billion £lowers and 220 mi~lion plants annually which 
come £rom 4,000 nurseries. Almost 100% o£ the cut
flowers pass under the "'clock"', with perishability being 
given as the reason. About 40~ o£ potted plants, on the 
other hand, are sold by direct negotiation, mostly at the 
auction buildings <leas perisable>. The direct 
negotiations £or potted plants are handled by cooperative 
personnel, who take the order, arrange with producers £or 
product, and then coordinate delivery. Aalsmeer had a 
nicely arranged display/sales room £or potted plants. 

These 12 auctions are supported and coordinated by the 
"Bloemenbureau Holland". The central bureau is located 
in The Hague and is supported by branches in West 
Germany, the United States, France, Great Britain and 
Norway. Bloemenbureau Holland handles all pr·omotion, 
etc. 

Vegetables. There are 40 grower cooperatives <down £rom 
100 - ~deal 15 to 20> in The Netherlands £or fruits and 
vegetables. They are closely coordinated through a 
central bureau. Some £acts and figures on production and 
marketing follow: 

a>. Productivity -
Peppers 20Kg (44 pounds> per square meter 
Tomatoes 40K <88 .. ) •• 
Cucumbers 60Kg (132 .. ) .. 
Egg Plants - 30KG { 66 .. ) .. 

b). All auctions are or will be electronically tied 
together. 
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c). Fruits and vegetables are sold by grade. 
Tomatoes, for example, have 44 grade categories. 

d). Each product has its time on the coordinated 
clocks. Tomatoes, for example, are all sold 
between 9:50 - 10:10 A.M. each day. The auction 
effectively establishes the European pr1ce for 
tomatoes on a daily basis. Approximately 30 
sales are made per minute. 

e>. Individual growers receive the "average price•• 
for the grade sold that day. There is, however, 
a minimum price for vegetables. 

f). Turnover is about 1.8 billion dollars <4 billion 
guilders> annually. 

g>. System is coordinated by the central bureau. The 
Central Bureau <CB> handles collections and 
payments, packaging, promotion, and market research. 
The CB has a staff of about 35 professionals. The 
CB essentially provides the staff for the 40 
cooperatives. Payment from buyers must be made 
weekly and in turn the CB pays producers on a weekly 
basis. Bad debts, on an annual basis, range from 
$87,00 to $350,000 <200,000 to 800,000 guilders>. 
This is based on 1.8 billion dollars (4 bill1on 
guilders) in sales. The CB is supported by 
receiving a certain percentages of gross sales of 
the auctions. 

Denmark. Denmark, is also considered a maJor exporter of 
agricultural commodities. In greenhouse production, potted 
floricultural plants, seems to be the maJor export 1tem. 
Denmark is providing strong competition to The Netherlands 
in this area. Danish potted plant production and marketing 
is characterized by the following characteristics: 

a). GASA's. The GASA's are cooperatives, with the 
largest for potted plants being located in Odensee. 
About 10% of potted plants pass under '"the clock" 
and about 90% sold direct. The cooperatives in 
Denmark charge growers about 16% of the invo1ce for 
services rendered <In Holland, the charge is 3-4%>. 
For the additional money, the GASA's provide greater 
serv1ces (direct sales). The GASA at Odensee, for 
example, has 120 sales persons, all over Europe. 
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b>. The GASA at Odensee guarantees delivery, i£ delivery 
point is within 500 miles, within 24 hours after 
rece1v1ng an order. Arrangements have been make 
mith many wholesale/retail operat1ons for middle-o£
the-night deliveries. The driver simply has a key. 

c>. A key element in the Danish system is the CC cart. 
The CC cart concept, in £act, is beginning to 
dominate potted plant production and marketing in 
Europe. The CC cart is simply a horticultural cart, 
has about 5 shelves, is collapsible, and runs on 
wheels. The unique item with the CC cart is in how 
it is marketed. Unstead o£ being sold, it is 
rented, and freely exchanged. A producer, wholesale 
house, or retailer, simply rents the number o£ carts 
it £eels it needs, and then freely exchanges them. 
A senerio migh be as £allows: <1> The producer 
harvests plants and places them on carts on the 
basis o£ wholesale/retail orders taken by the GASA. 
A driver picks up the loaded carts and leaves an 
equal number o£ empty ones. The driver transports 
the carts to a wholesaler who takes the loaded 
carts, and sends back empties. In turn, the 
wholesaler would provide retailers with loaded carts 
and receives empties. Any broken carts find the1r 
way back to Odensee £or repairs. Currently 150,000 
CC carts are in service with the number expected to 
1ncrease to 500,000. Trucks are now being 
manufactured to conform to CC cart specifications. 

d>. The Danes stress quality control. Delivery trucks 
are provided with environment control systems 
monitored by computer. I£ gas levels get to high, 
the truck is vented. Also, optimal temperatures are 
maintained. Trucks are also provided with inflated 
ballons to keep the carts steady. 

Germany. West Germany has been considered the prime 
market £or Europe. This 1s due to its high population 
<60+ million>, concentration on industrial goods <at the 
expense o£ agricultural>, its topography, and high income 
level. Actually Germany produces more potted plants than 
does The Netherlands. Denmark considers local German 
producers as their prime competitors, rather than those 
£rom The Netherlands. The German production, and 
marketing pattern resembles that in the United States, 
with the exception of the Gross Markt (wholesale 
markets>. In Germany, the normal pattern for 
floriculture is for each maJor population center to have 
a Gross Markt with production £or the market occuring 
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within a 15 to 25 (15-40 K.> radius. Producers normally 
rent space at the Gross Markt and sell their production 
to retailers. This means that they are tied up with 
marketing from about 5:00 A.M. until about 10:00 A.M. 
Upon conclusion of marketing, they go home and work on 
production. Some characteristics of the German 
floricultural system are: 

a>. Producers, as discussed above, handle their own 
marketing <a key element in the system>. This means 
that producers feel competitive with other producers 
and usually produce a large number of varieties and 
cultivars to meet demand. In contrast, producers in 
Denmark and the Netherlands concentrate on 
specialized production <many only produce one 
product>, they feel non-competitive and exchange 
information freely, and leave the marketing to 
cooperatives. 

b>. German professionals, at Hannover, stated that 
German production of floricultural plants declined 
10% in the past year, which was offset by imports 
from The Netherlands and Denmark. Dr. Mackroth, at 
Hannover, also stated that from 1964 - 1986 
greenhouse acreage <under glass> in Germany 
increased from 7,700 acres to 8,800 acres <3,500 to 
4,000 ha>, while during the same period it increased 
from 6,600 to 20,000 acres <3,000 to 9,000 ha.> in 
The Netherlands. The Netherland and Danish systems 
have become very competitive in Germany. As an 
example, as many as 4 or 5 delivery trucks from the 
Netherlands and/or Denmark might stop at a single 
retailer daily. This means that the retailer does 
not have to go to the Gross Markt to get his 
products <traditional way of doing things>, he 
simply has to wait for the delivery trucks to 
arrive. Many Germans were very discouraged 1n 
regards to the greenhouse industry 1n Germany.' They 
feel that producers, in production, can equal or 
better those in Denmark and The Netherlands, but 
can't match the marketing system. 

c). German greenhouse production, of both floricultural 
and vegetables, is highly scattered - thus losing 
the "central concept" felt by professionals in 
Denmark, the Netherlands, and Belgium as being 
necessary for a highly coordinated, effective 
system. As an example, it would be very difficult 
for Germany to duplicate the Netherland or Danish 
system due to scattered product1on. Many German 
professionals felt German production might well 
continue to decline, with the smaller, less 
efficient producers leaving the 1ndustry. 
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Management Systems. With the exception o£ the Netherlands 
and Denmark, management systems appeared to closely resemble 
those in the Un~ted States. In The Netherlands and Denmark, 
management systems were highly influenced by the 
cooperatives. In the Netherlands and Denmark, producers 
concentrate on specialized production, have closely knit 
producer groups focusing on indiv~dual crops <i.e. 
cucumbers>, and leave promotion, marketing, etc. in the 
hands o£ the cooperatives, which, in turn, are closely 
coordinated by the central bureaus. 

5. Determine trends for the industry and whether the trends are 
general or whether they vary according to commodity. 

The European Economic Community <EEC> altered production and 
marketing of greenhouse commodities significantly throughout 
Europe. Countries within the EEC have essentially become one 
market as far as agricultural goods are concerned. As an 
example, when England JOined the EEC, the Netherlands 
~mmed~ately targeted England £or market expansion. Spain 
upon Joining the EEC, is a££ecting greenhouse vegetable 
production and marketing. Professionals and producers in 
agr1cultural exporting countries, such as The Netherlands and 
Denmark, tend to look at the world as their market, with 
special emphasis on the EEC. 

Floriculture. Per capita consumption of floricultural 
products in many EEC countries <i.e Germany and the 
Netherlands> is about three times the level in the United 
States. Most professionals interviewed felt future per 
capita consumption would remain rather stable in·those 
countries with high family incomes, and would increase in 
other EEC countries as incomes improve. It is anticipated 
that shifts in production o£ floriculture products will be 
£rom areas with scattered production patterns (i.e. Germany 
and France) to those with concentrated production and 
marketing. Belgium, with concentrated production, is 
presently 1ncreasing output by about 10% per year. Most of 
Belguim product1on is presently being consumed within the 
country. I might mention, that Belgium ~a recognized as 
producing very high quality potted plants. Production in The 
Netherlands 1s increasing at about 5% annually, mostly from 
1mproved technology. Denmark is also increasing product~on 
1n pot-plants and attempting to increase its market share. 

Vegetable. Mr. A.A. Sweep, official at the Central Bureau 
£or vegetables, stated that one can conceptually divide 
Europe into two zones, North and South. In the South, per 
capita vegetable consumption ranges from 220-330 lbs. <100-
150 KgJ. It is mostly fresh consumption with emphasis on 
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tomatoes, peppers, and lettuce. In the North, per capital 
vegetable consumption ranges £rom 77-154 lbx. (35-70 Kg.> and 
is mostly '"cooking" vegetables. Mr. Avermaete <Belgium> 
stated that Italy, Portugal, and Spain have excellent 
climates £or vegetable production, and could put heavy 
competitive pressure on Northern Greenhouse Producers, 
especially in the Fall. Previously, to these countries 
JOining the EEC, tari££s on their vegetable exports to the 
EEC were about 20%. The tari££s will be gradually reduced to 
zero over a 10-year period. Italy presently exports £ew 
£resh vegetables to the rest o£ EEC. Their annual production 
o£ tomatoes is about 4 million metric tons, but is consumed 
internally, with most going to the industrial market. Mr. 
Avermaete does not £eel that Italy has the interal 
organization <infrastructure> to develop a strong export 
market. He did mention that Spain is much better organized 
£or export and has several large producers o£ greenhouse 
vegetables, with a £ew having over 2,200 acres <1,000 ha>. 
Two o£ the large companies are "Squash .. with 6,600 acres 
<3,000 ha.>, and Pasqual. In Spain, much o£ the production 
management is handled by people £rom The Netherlands. Most 
Spanish production is under plastic and unheated. I 
understand that there is over 44,000 acres <20,000 ha.> o£ 
greenhouse production in one area o£ Spain. The "general 
:feeling" among professionals I interviewed, was that 
greenhouse vegetable production £rom Spain would dominate the 
European markets :for about six months a year, and the other 
six months would still be dominated by The Netherlands 
<weather :factors>. Spanish production has caused some 
shifting o:f crops in The Netherlands £rom vegetables to 
:floriculture. Mr. ~e Haan <The Netherlands> does not 
anticipate significant expansion in Spanish greenhouse 
vegetable production. He stated that the Spanish have severe 
water problems <both quantity and quality>. 

Impacts on the United States. 

Cut Flowers. 

The Netherlands dominates the production and marketing o£ 
cut £lowers, both in the EEC and the world, with about 
63% o:f world production passing through the '"Dutch" 
auctions. About 50% o£ cut £lower consumption in the 
United States is imported, mostly £rom the Netherlands. 
This is expected to continue with competion coming 
increasing :from Israel, South Amer1ca, and other 
locations with :favorable growing conditions. 
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Pott.ed-Plants 
Ouarantee 37 <37> effectly protects U.S. producers, for 
the most part from foreign competition. It does not 
allow the import of plants grown in soils. The Europeans 
perceive "37" as unfair and would love to see it 
repealed. Probably the "Med:fly" and the "Citrus Canker" 
have helped maintain "37". Europeans partly get around 
"37" by exporting baby plants to the United States in 
solution. Others have located propagation, and some 
production facilities, in the United States. There may 
be potential :for Piketon to :find European Producers, who 
might like to either relocate, or at least locate some 
facilities, in the United States to get around "37". 

Greenhouse Vegetables 

One would not normally v~ew the United States as a 
potential market :for vegetables grown in European 
greenhouses (high production costs. weight and bulk, and 
high transportation costs>. This, however, is not the 
case. Mr. Sweep, <Central Bureau for greenhouse 
vegetable production> stated that they have done 
extensive surveys in the United States and estimate that 
2% of the U.S. population is a potential market for their 
top quality production. He stated that 2% do not pay 
attention to cost as long as they can obtain top quality 
on a year-around-basis. As an example, he stated that 
over the past year the value of the dollar has dropped 
30%, but their U.S. sales only dropped 5%. 

Presently 70% of the "Dutch" greenhouse vegetable exports 
to the United States are to the East Coast, and 30% go to 
the West Coast, with the West Coast being the most 
rapidly expanding market. He also stated that :freight 
costs are about $0.60 per pound (3 Dutch Guilders per 
Kg>. He mentioned that they sometimes receive as much as 
S2 for one pepper on the West Coast, but the normal price 
is about $1. The Netherlands heavily stresses quality, 
availability, and service in building markets. A 
Canad~an o:f:fic~al :from Vancouver, in 1986, stated "when 
the Dutch do not have the product, they import it from 
Spain or other countries, 1 baptise it Dutch', put it 
through their grading system, package it in their 
containers, and sell it as a Dutch product". 
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6. Investigate European Governmental support and policies £or 
the Greenhouse Industry. Determine whether the policies are 
general in the EEC or if they vary from country to country. 

In general, I did not find any coordinated support or 
policies as far as the EEC <as a community> was concerned. 
The EEC does, of course, control imports o£ most commodities, 
including agricultural products. Policies and support w~thin 
the various EEC countries, did vary significantly. My 
observations would indicate that most of the policies and 
support comes in the form of enabling legislation (i.e. the 
cooperatives in The Netherlands and Denmark>. If one asks 
professionals in the various countries about governmental 
policies and support, they say there is very little. Most 
countries, appeared to have some direct support regarding 
installation of energy saving materials. The strongest 
support I found <most of it indirect> was in The Netherlands. 
Practically all growers belong to cooperatives. The 
cooperatives are coordinated by the Central Bureaus <one for 
floriculture and one for vegetables>. The Central Bureaus 
are essentially self-supporting through fees collected at the 
auctions. Mr. Sweep, CB vegetables, stated that over 95% of 
the producers belong to cooperatives. I£ a producer JOins a 
cooperative then they must market 100% of their product 
through the cooperative. The natural gas industry, also 
heavily controlled, treats the total greenhouse industry as a 
single customer as far as gas prices are concerned <this 
policy is considered as very unfair by other EEC countries). 
Some other policy support items would be: 

a). Strong financing system. A Canadian mentioned that 
a large number o£ banks in The Netherlands have 
special Departments for handeling greenhouse 
financing. That a producer can usually, if he 
qualifies, get a long term loan within days, at 
reduced rates <about 5%>, for a long term <25 years>. 
While I cannot guarantee the exact terms, favorable 
financing was mentioned by several individuals. 

b>. Strong extension service. The extension serv~ce 
strongly supports the producer groups through 
educational services, etc. 

c>. National Department of Economics. This Department is 
national in scope and puts a lot of concentration on 
the greenhouse industry. For example, it has four 
economists working directly on alternative sources 
and uses o£ energy. They also have a whole agency 
<NEOM> devoted to the energy industry. Mr. de Haan 
stated that most greenhouse producers are on a 
centralized record, analysis, and summary system. 
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d). The Central Bureaus. The CBs are involved in reseach 
and development as well as marketing. Mr. 
Sweep stated that he himself has spend two-years 
touring the world looking £or new products, two 
months o£ which were in the United States. He stated 
that their policy is to discover new products, 
evaluate their potential, further develop the 
promising products in their research stations, test 
market the products, and i£ everything works out move 
them into full-production. He stated that the 
Central Bureau prov~des support to producers growing 
and marketing new products, both in production and 
marketing. He also stated that approximately 20% of 
their total greenhouse vegetable sales come from new 
products. He also stated '"It is much more profitable 
to take existing products and develop them until they 
are market ready than to do the basic research". Mr. 
Avermaete <Belgium> stated "the best European 
fundamental research £or fruits and vegetables is 
being done at Little Hampton, England. That once the 
fundamental research is completed, the Dutch develop 
its commercial potential, put it into production, and 
then compete on the English markets with the new or 
improved products. He also stated that the best 
research on potted plants is now being carried out in 
Denmark. 

MISCELLANEOUS FACTS AND FIGURES 

Comments from Urbain Avermaete <Belgium> 

1. The following list was presented by Urbain Avermaete 
as the sequence of importance among North European 
Countries £or specific categories o£ plants. He did 
not give a list for cut-flowers other then the 
Netherlands. The Netherlands are simply dominant. 

Cut Flowers 

Netherlands 

Potted-Plants 

Netherlands 
Denmark 
Belgium 
Germany 

Vegetables 

Netherlands 
Germany 
Belgium 
Denmark 

2. Most waste energy pricing in Europe ~s based on 
formulas, which in turn are based the price of 
heavy oil. 

a. Price a year ago was 1.30 cents/liter, now 0.33. 
<Belgium>. 

b. Vegetable production is shifting £rom ground to 
rockwool. <hydroponics). 
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c. Production in Belgium is expanding by 10%/yr. 

d. Government underwrites about 25-35% of the cost 
of insulating greenhouses <Belgium>. 

e. Belgium tried to start a waste water greenhouse 
operation in Tounai. Facts are: 

- Offered free land. 
- Gov. would pay 33% o£ the construction costs. 
- Guaranteed energy at "lowest cost" 
- They could not £ind any growers to invest. 
- Mentioned the importance o£ the "central 

concept" 

Additional Comments From Berne Holmgaard Jensen <Denmark> 

a. 80% of Danish Potted plant Market is export. 

b. Of total floriculture exports~ l% are cut-flowers 
and 99% pot-flowers. <Germany, Sweeden, Italy>. 
-40% of Danish pot-plants are exported to Germany. 

c. Private haulers will call at a given growers as 
often as 1 to 4 times daily for product <Meet 
sales of the GASAs>. 

d. Retail mark-up is about 2 1/2 times wholesale 
price. 

e. Denmark stresses quality <shop owner knows name 
and address of individual growers - not so in 
The Netherlands>. 

f. Total of 20 GASAs in Denmark. 

g. Population of Denmark = 5 million 

h. Almost 50% of total floricultural and vegetable 
production ~son Funen Island <Odensee>. 

i. Pot-growers in Denmark, who are members of a GASA, 
by law, may sell either through the GASA or a 
wholesaler. 

J• Danish producers are interested in producing for 
the U.S. market. - feel that the U.S. is outdated 
in both production techniques and distr~but~on. 



Additional Comments from German Professionals 

a. For waste heat, family operations are to small. 
Can't afford the investment. 

b. For industry <large scale>, profits are to slow 
in coming <low return on investment>. 

c. Family operations are often successful because 
they put in extra ef£ort and will accept lower 
returns to investment. 

d. Research from the 1979-85 period <energy crises>, 
indicated that waste heat temperature is critical. 
They felt it must be at least 113 degrees F. <45 
degrees C> incoming, and be reduced to at least 
86 degrees F. <30 degrees C.> ~n the return <delta 
t of 15 degrees C>. Note, this is about the 
situation for "Blude'', which is having problems. 

e. Double glass greenhouses cut down light and create 
moisture problems. 

f. Low temperature "waste heat" requires to much 
"heat exchange" in greenhouses. 

g. Blude, uses to many personnel. Normal 1 person 
per 2,000 square meter. Bluda uses 4. 

h. A company called Nervath Neichenaussem RWE build 
glasshouses by two plants, 52,800 sq. ft. <5,000 
sq. meters>, but could not find good renters. 
Have enough heat for 176 acres <80 ha>, but has 
not started expanded construction. 

i. Waste heat proJect by SaarLouis is having many 
maJor problems Cheat exchangers>. 

Additional Comments From The Netherlands 

1. Comments on NEOM - National Energy Agency 
<Mr. Van Luyt> 

- In existance for 10 years. 
Stated with energy crisis. 
Coal mining essential stopped in The 
Netherlands in 1973 (economics> 

- Have high gas deposits. 
- 124 billion sq. ft. <3.6 billion cubic meters> of 

gas used in greenhouses annually. 
- 515 billion sq. ft. <15 billion cubic meters> are 

used in homes and businesses. 
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- Has worked heavily on energy conservation. 
- Concept in the Netherlands was/is to move 

"waste heat'' to the greenhouse rather than 
than greenhouses to the heat source. 

- Cost o£ gas - last two years 
1985 - should have paid S0.0073 per cu. £t. <57 
Dutch cents per cu. meter> but paid S0.0057 per cu. 
ft. <45 Dutch cents per cu. meter> by contract. 
711/86 - price was S0.0027 per cu. £t. <21.4 Dutch 
cents per cu. meter) 
8/1/86 - might drop to S0.0019 per cr. ft. <15 Dutch 
cents>. 

- 60-70% o£ Dutch natural gas production is exported 
to Germany. 

2. Additional Comments - Mr. Sweep <Central Bureau> 

- Dutch market in France is increasing rapidly 
<better incomes>. 

- Dutch concentrate on the supermarket business. 
- Dutch have been converting £rom small, round, 

tomatoes <problem with flavor> to larger, 
more £lavor£ull, bee£ tomatoes <competition 
£rom Southern Europe>. 

- Approximately 25 exporters purchase 80% of all 
export vegetables. 

- Central Bureau has separate market policies for 
40 maJor vegetable commodities. <Consolidate 
where possible>. -A change in policy requires 
a positive vote o£ 67% o£ volume. 

- Producers pay costs £or the auctions and Central 
Bureau operations. Buyers pay £or packaging 
materials <in addition to sales price at the 
auction>. 

- 80% of vegetable production is pre-cooled before 
shipping. 

- Pallets are standardized at 100 x 120. 
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PUBLICATIONS AND OTHER MATERIALS BROUGHT BACK FROM EUROPE 
<Mater1als are located either at the Pike County 
Development and Energy Management Corporation, with 
Reed D. Taylor at the Ohio State University, or with 
George E. Wilson at the George E. Wilson Company> 

MATERIALS PRINTED IN ENGLISH 

1. Published by the Flower Council of Holland, Verbeekstraat 
11, 2332 CA Leiden/Holland 

- Facts and F1gures about the Dutch Horticultural Industry 
<Excellent source of facts and figures on the industry> 

- Holland - Flowerland 
- Aalsmeer Flower Auction 
- With love £rom Holland 
- General Information about the Verenigde Bloemenveilingen 

Aalsmeer <V.B.A.>. 

2. Published by the C.B.T. Central Bureau o£ Hortricultural 
Auctions in the Netherlands. Javastraat 80, 2585 AS The Hague. 
Holland, Telephone: 070-469474. Telex: 31085 

- Holland Brochures, ABC o£ F&V: Fruit and Vegetable Auctions 
- Holland Brochures, ABC o£ F&V: Europe's Kitchen Garden 
- Holland Brochures, ABC o£ F&V: Lettuce 
- Holland Brochures, ABC of F&V: Radishes 
- Holland Brochures, ABC o£ F&V: Chicory 
- Holland Brochures, ABC o£ F&V: Icebery lettuce. Chinese 

leaves, Broccoli, White radish, Courgettes, Fennel, 
Pakso1, Chillies, Garter Beans, Melons. 

- Just-picked £or freshness - Dutch vegetables 
- Fru1t and Vegetables in Figures 
- Fresh Fruit and Vegetables £rom Holland 

3. Other £rom the Netherlands 

- NEOM: Active 1n Energy: Nederlandse Energie Ontw1kke!ings 
MaatschappiJ B.B. <Dutch Energy Development Company>, 
Swentiboldstraat 21, P.O. Box 17, 6130 AA Sittard, The 
Netherlands. Telephone 09-31-4490-14451, Telex: Neth. 
Code + nr. 36456. 

- Organ1zation and Activities o£ the Agricultural Economics 
Research Institute, Agricultural Research Institute, 
Conradkade 175, The Hague, Telephone <070> 614161. 
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- Facts and Fantasies about European Flower Market. 

- Dutch Supplying more than 100 F & V <Fruit and Vegetable> 
Products. The Grocer May 24~ 1986. 

4. Other 

- Yearbook of International Horticultural Statistics: <1985> 
- Non-Edible Horticultural Products, International 
Association of Horticulture Producers, Institute for 
Gartenbauokonomie der Universitat Hannover. 
<Excellent source material>. 

-Von Elsner, B.: <1984> The Feaaibil1ty of Greenhouse Heating 
with ReJect Heat in West Germany. Acta Horticulturae 148. 
<Institute for Horticultural Engineering, University of 
Hannover, Herrenhaeuser Str. 2, D-3000 Hannover 21, 
Federal Republic of Germany. 

MATERIALS PRINTED IN GERMAN 

- Lehr - und Versuchsanstalt fur Gartenbau Fachschule fur 
Floristik, Auweiler-Friesdorf~ Landwirtschaftskammer 
Rheinland. Gartenstraase 11, D 5000 Koeln 71. 
Telephone 0221/59 80 10. 

- 50 Jahre Blumengrossmarkt - Koeln. Barbarstrasse 69, 
5000 Koeln 60. Telephone <0221> 76 20 93. 

- Slumengroasmarkt - Koeln. Daten Fakten H1ntergruende. 

- Bahnmueller, H., etc. al. <Aug, 1977>~ Markt-Strategien 
fur den deutschen Zier-pflanzenbau., Zentralverband 
Gartenbau, 5300 Bonn-Bad Godesberg, Koelner Str. 142-148. 

- Bruns, Felix: <1981> Die Nutzung von Industr~eller Abwarme, 
eine Chance fur Unterglasbetriebe, Geisenheim, Deutschland. 

- Gartenbauwirtschaft ~n Niedersachsen - Daten St~ukturen 
Tendenzen: <1984> der Niedersachsische Minister fur 
Ernahrung, Landwirtschaft and Forster. 

- Der Gartenbau in der Bundesrepublik Deutschland, Zentra1-
verband Gartenbau <ZVG> e. V. Bonn. 

- Der Europaeische Zierpflanzenwettbewerb: <1984> Deutscher 
Gartenbau 46/1984. 
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- Das AbwaermeproJekt Marion in Saarlouis: <1986> Deutscher 
Gartenbau 24/1986. 

- 10 Hektar mit Abwaerme Geheizt - Suropas wohl modernster 
Z1erp£lanzenbetrieb - BLUDA-Stapel£eld: <1982> GB/Gw 
42/1982. 

- Alvensleben, R. V., and G. Timm: <1981> 
Entwicklungstendenzen im Absatzsystem £ur Schnittblumen 
und Top£p£lanzen. Inst1tu £ur Gartenbauoekonomie der 
Universitaet Hannover. 

- K1entzler Jungplanzer. 6531 Genaingen, Deutschland. 

- Gartenbau-Grossbetriebe, Rudol£ P£leger 

- Der Niederlaendiache Weg zur Abwaerme: 125 Grad am 
Vorlau£: <1985> Gb/Gw 27/1985. 

MATERIALS PRINTED IN DUTCH <FLEMISH> 

- Vander Velden, N.J.A •• K. R. Nawrocki, and H. J. de Sterke: 
<June, 1986>. Het Gebruik Van A£atandsverwarming in de 
Glastu1nbouw van Denemarken en de Bondarepubliek. 
Memograph <not published> - Excellent re£erence on waste 
heat 1n Denmark and Germany. 

- Pampleta £rom PNEM "Amer". 

- de pnem. 
- amerwarmte van de pnem. 
Glastuinbouw in Made. 

- Restwarmte Amer Bater Benut. 
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APPENDIX 

Statisti=s on European Production, Marketing, and Distribution 
of Greenhouse Crops and on "Waste Heat" Projects 

in Germany and Denmark 



TOP TEN CUT FLOWERS 
auction turnover in Dfl. 1.000.000,-

1984 1985 

1. Rose 485 499 
2. Chrysanthemum 381 422 

3. Carnation 343 250 
4. Tulip 168 181 

5. Freesia 156 149 
6. Gerbera 143 143 

7. Lily 122 132 

8. Cymbidium 91 94 
9. Gypsophila 75 82 

10. Iris 50 50 

TOP TEN POT PLANTS 
auction turnover in Dfl. 1.000.000,-

1984 1985 

1. Ficus 31 39 

2. Dracaena 26 31 

3. Begonia 31 31 
4. Saintpaulia 23 26 

5.Yucca 22 24 

6. Rhododendron simsii 
(Azalea) 24 23 

7. Euphorbia pulcherrima 
(Poinsettia) 20 22 

8. Kalanchoe 15 21 

9. Dieffenbachia 21 20 

10. Cyclamen 18 19 

EXPORTS OF CUT FLOWERS AND PLANTS 
in Dfl. 1.000.000.· 

Inhabitants 
X 1.000.000 

1. W. Germ 
2. France 
3. United 
4. United S 
5. Italy 
6. Switzer! 
7. Austria 
8. Sweden 
9. Denmarl 

10. Belgium 
Others 

any 61 
55 

ingdom 57 
tales 237 

57 
nd 6 

8 
8 
5 

10 
--

1984 

1.656 
351 
213 
189 
135 
128 
98 
72 
52 
56 

219 

3.169 

1985 84/85 
% % % 

52,3 1.685 46,6 + 2 
11 '1 450 12,4 + 28 

6,7 286 7,9 + 34 
6,0 258 7,1 + 37 
4,2 190 5,3 +41 
4,0 144 4,0 + 12 
3,1 112 3,1 + 13 
2,3 82 2,3 + 15 
1,6 72 2,0 + 38 
1,8 68 1,9 + 20 
6,9 267 7,4 + 22 

100 3.614 100 + 14 

EXPORTS OF CUT FLOWERS in Dfl. 1.000.000,· 
Inhabitants 1984 

X 1.000.000 
1. W. Germ 
2. France 
3. United S 
4. United K 
5. Switzer! 
6. Austria 
7. Italy 
8. Sweden 
9. Denmark 

10. Belgium 
Others 

•• 1.297 
i5 244 
17 181 
i7 142 
6 95 
8 72 
i7 56 
8 44 
5 37 
) 35 

110 

2.313 

1985 84/85 
% % % 

56,1 1.297 50,3 + 0 
10,6 300 11,6 + 23 

7,8 248 9,6 + 37 
6,1 196 7,6 + 38 
4,1 104 4,0 + 9 
3,1 80 3,1 + 12 
2,4 77 3,0 +39 
1,9 50 1,9 + 13 
1,6 50 1,9 + 37 
1,5 40 1,6 + 16 
4,8 139 5,4 + 24 

100 2.581 100 + 11 

EXPORTS OF PLANTS in Dfl. 1.000.000,-
Inhabitants 

X 1.000.000 
1. W. Germ 
2. France 
3. Italy 
4. United K 
5. Switzer! 
6. Sweden 
7. Austria 
8. Belgium 
9. Spain 

10. Denmark 
Others 

--

i 
I 
I 
I 
I 
; 

1984 

359 
107 

79 
71 
34 
27 
27 
22 
17 
16 
97 

856 

1985 '85 841 
% % ·-

41,9 388 37,6 + 8 
12,5 150 14,5 +40 

9,2 113 10,9 +43 
8,3 90 8,7 +.26 
4,0 40 3,9 + 19 
3,2 32 3,1 + 18 
3,2 32 3,1 + 18 
2,6 28 2,7 + 26 
2,0 24 2,3 + 46 
1,9 22 2,1 + 41 

11,2 114 11 '1 + 18 

100 1.033 100 + 20 

w 
0 



PRODUCTION %OF WORLD EXPORTS OF CUT FLOWERS 

l 
AUCTIONS 

1984 1985 Holland 63 o/o Sales of cut flowers and plants In Dfl. _1 

Total production area Colombia 13% 1. Aalsmeer (VBA) , ;~j ;,!•;! <l1 
under glass 8.838 ha. 8.968 ha. Israel 8% 

2. Naaldwijk (Westland) ti~~~ :::\ ' 
Area of flowers and 

Italy 7% 3. Aij~sb~rg (Flora) ,, , l'~:W~~~r 
plants under glass only 4.109 ha. 4.275 ha. 

Others 9% 4. BhiiiSWIJk (8&0) .· . '~t{ \ >:;t:~,1 

Outdoor growing area 
100% 5. Grubbenvorst (CW) ·I ;..;,'t·~1fc 

I 
6. Semmel (W70) .<:: ·l :'" :;~.·,,r" : 

flowers and plants 1.714 ha. 1.691 ha. 7. Eel de ('t Noorden) ;i,.':~d\.~~;,lf;~;> 
Number of flower and 8. Vleuten (U&O) - ·· "• · 

plants growers unper % OF WORLD EXPORTS OF POT PLANTS 9. Roelofarendsveen (EMM) 
Holland 51% 10. Tllburg (NCB) . 

glass 7.617 7.701 
Denmark 18% I 11. Beverwijk (BGVB) 

Number of outdoor Belgium 14% t 12. Leeuwarden (CFT). 
flower and plant Others 17% 
growers 3.247 3.124 100% 
Number of cut ,. .,_ ~· 

flowers 6.050.000.000 

t 
1. Aalsmeer (VBA) ·-

'· 
Number of pot PER CAPITA CONSUMPTION in Dfl. in 1985 l 2. Naaldwijk (Westll 
plants 440.000.000 cut flowers plants total 3. Rijnsb~rg (FI~a)F~';;,, ,~:,·. . !till . D 

Norway 50 110 160 4. BlelsWIJk (8& ) · - \r; ;..1 . "!;"· :~,113, , . 22,4. w 
5 .. Grubbenvorst (C"'A · '~· ·· · J.l'i_ -- "'- - · ·- -· 

...... 
Switzerland 70 77 147 
Denmark 40 89 129 6. Roelofarendsveen 

Sweden 54 72 126 7. Eelde ('t Noorden) ___ 
JOB OPPORTUNITIES IN THE W. Germany 60 65 125 8. Semmel (W70) 

9. Vleuten (U&O) FLORICULTURAL INDUSTRY Holland 70 40 110 

t 
10. Beverwijk (BGVB) 

Production 23.000 Austria 46 47 93 11. Tilburg (NCB) 
Auctions 2.500 Belgium 41 47 88 12_. Leeuwarden (CFT) 
Supply industry 6.000 Italy 66 18 84 

Wholesalers/Exporters 8.500 France 42 40 82 
United States 40 30 70 

Retailers 23.000 l United Kingdom 17 11 28 --- ! 
Total 63.000 Spain 12 10 22 II 1. Aalsmeer (VBA) 

2. Naatdwijk (Westland) 
3. Bleiswijk (8&0) 

FLOWERS AND PLANTS SALES OUTLETS 
4. Bemmel (W70) 

TOTAL HORTICULTURAL EXPORTS 
5. Eelde ('t Noorden) · 

IN HOLU\ND 6. Vleuten (U&O) '" 
in Dfl. 1.000.000,· 1984 1985 84/85 Traditional flower shops 4.500 7. Rijnsburg (Flora) 

% Street and van sales 2.000 8. Grubbenvorst (CW) 

Fresh vegetables and fruits 3.464 3.633 + 5 Super markets, department stores 
9. Tllburg (NCB) · ' ·.' 

10. Roelofarendsveen 
Cut flowers and plants 3.169 3.614 + 14 and petrol stations 1.500 11. Leeuwarden 
Flower bulbs 884 950 + 7 Gardeb centres 550 12. Beverwijk 
Nursery stock 353 367 + 4 8.550 



.----------------------------------------------------------
I FIGURE 1 I 32 

MAIN FLOWS OF EUROPEAN IMPORTS 
OF NON-EDIBLE HORTICULTURAL PRODUCTS 

- MILLION SFR.-

FROM 
NON-EUROPEAN COUNTRIES 

1984 = 634 

OTHERS 

BRAZIL 
......,~;.,;.a IVORY COAST 

JAPAN 
GUATEMALA 
SINGAPORE 
COSTA RICA 

KENYA 

SOUTH AFRICA 

THAILAND 

U.S.A. 

COLUMBIA 

ISRAEL 

TO 
EUROPEAN COUNTRIES 

UNITED KINGDOM 

NETHERLANDS 

GERMANY F.R. 

Source: 1985 Yearbook of the International Horticultural Statistics - Non-Edible 
Horticultural Products, published by Institut for Gartenbauokonomie Dei 
Universitat Hannover - Band/Volume 33 



I FIGURE 21 33 

MAIN FLOWS OF EUROPEAN IMPORTS 
OF FRESH CUT FLOWERS 

- MILLION SFR.-

TO FROM 
NON-EUROPEAN COUNTRIES .. EUROPEAN COUNTRIES 

1984 =404 

OTHERS 

I SINGAPORE 
~~= 

SOUTH AFRICA 

KENYA 

THAILAND 

COLUMBIA 

ISRAEL 

OTHERS 
NORWAY~~ 

FRANCE 
ITALY 

SWEDEN 

AUSTRIA 

SWITZERLAND 

UNITED KINGDOM 

NETHERLANDS 

GERMANY F. R. 

1984 = 404 

rt-Go. 85.124 

Source: 1985 Yearbook of the International Horticultural Statistics - Non Edible 
Horticultural Products, published by Institut for Gartenbauokonornie Der 
Universitat Hannover - Band/Volume 33 



I FIGURE~ 34 

INTRA- EUROPEAN EXCHANGE 
OF FRESH CUT FLOWERS 

IMPORT VALUES IN 1984 *) 

- MILLION SFR.-

*)EXCLUDING IMPORTS i 5,0 MILLION SFR.; 
VALUES IN () ::: 1983 

1 f"Go. 85.12 

Source: 1985 Yearbook of the International Horticultural Statistics - Non-Edible 
Horticultural Products, published by Institut for Gartenbauokonomie Der 
Universitat Hannover - Band/Volume 33 



I FIGURE 41 
35 

MAIN FLOWS OF EUROPEAN IMPORTS 
OF LIVE PLANTS 
- MILLION SFR. -

TO FROM 
NON-EUROPEAN COUNTRIES .. EUROPEAN COUNTRIES 

1984 = 92 

OTHERS 

BRAZIL 

OTHERS 

SWEDEN 
ITALY 

1984 = 92 

DENMARK~~~~tt.m~ 
BELGIUM

LUXEMBURG ~~U-~~~ 

FRANCE 

UNITED KINGDOM 
SINGAPORE 

IVORY COAST 
GERMANY F.R. 

U.S.A. 

·COSTA RICA 

JAPAN 

ISRAEL NETHERLANDS 

GUATEMALA 

It-Go. 85.126 

Source: 1985 Yearbook of the International Horticultural Statistics - Non Edible 
Horticultural Products, published by Institut for Gartenbauokonomie Der 

Universitat Hannover - Band/Volume 33 



p 

LUES IN 1984*) 
ON SFR. ~-

*)EXCLUDING IMPORTS i 8,0 MILLION SFR.; 
VALUES IN ( ) = 1983 

GE 

ttGo. 85.127 

~ourc:u: 19R5 Yf'Rrl·Hwk nf the TntPrmttional Horticultural Statistics - Non Edible 
Horticultural Products, published by 1ithl1111l !ur Cnrtcllh.tuohlltomll· O~>r 

Universitat Hannover - Band/Volume 33 



I FIGURE 61 37 

INTRA-EUROPEAN EXCHANGE 
OF OTHER LIVE PLANTs*> 

IMPORT VALUES IN 1984 **) 
- MILLION SFR. -

5, 
6.3) 

11, 
(9,5) 

*)LIVE PLANTS, EXCLUDING-NURSERY STOCK AND HARDY PERENNIALS 
**)EXCLUDING IMPORTS~ 5,0 MILLION SFR.; 

VALUES IN ( ) = 1983 
lf"Go. 85.128 

Source: 1985 Yearbook of the International Horticultural Statistics - Non~Edible 
Horticultural Products, published by Institut for Gartenbauokonomie Der 
Universitat Hannover - Band/Volume 33 



I FIGURE 71 
38 

INTRA- EUROPEAN EXCHANGE 
OF NURSERY PRODUCTS 

IMPORT VALUES IN 1984 *) 

-MILLION SFR.-

7,0 
( 5, 9) 

15~ 
115,3) ""' 

*)EXCLUDING IMPORTS s_ 5,0 MILLION SFR , 
VALUES IN ( ) ::: 1983 

G 

lt"Go. 85.129 

Source: 1985 Yearbook of the International Horticultural Statistics - Non-Edible 
Horticultural Products, published by Institut for Gartenbauokonomie Der 
Universitat Hannover - Band/Volume 33 
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I FIGURE sl 39 

MAIN FLOWS OF EUROPEAN IMPORTS 
OF FRESH CUT FOLIAGE 

- MILLION SFR. --

FROM 
NON-EUROPEAN COUNTRIES 

TO 
EUROPEAN COUNTRIES 

1984=88 

OTHERS 

GUATEMALA 

SOUTH AFRICA 

COSTA RICA 

ISRAEL 

U.S.A. 

OTHERS ......... : .... -..... : 

AUSTRIA 
SWITZERLAND 

NETHERLANDS 

GERMANY F. R. 

1984=88 

trGo. 85.130 

Source: 1985 Yearbook of the International Horticultural Statistics - Non-Edible 
Horticultural Products, published by Institut for Gartenbauokonomie Der 
Universitat Hannover - Band/Volume 33 
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Memeograph: "Het Gebruik Van Afstandsverwarming in de Glastuinbouw van Deemarken in de Bondsrepubliek. 
This material was listed as "not for publication. It was prepared by the Agricultural 
Economics Institute in The Haag, the Netherlands. 

Title Translated is about as follows: 

Utilization of ~eat in the Waste P~ojects in Greenhouses in Denmark and West Germany. 



Note: 
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The following six prints are of the BLUDA waste heat operation 
at Hamburg-Stapelfeld, West Germany. At the time it was built, 
it featured the latest in technology. It has turned out to 
be somewhat of an economic diseaster. 

Figure 1: Greenhouse with trash burning power plant in the background 

Figure 2: Top of a greenhouse showing double heat curtains, 
and large top opening for ventilation 
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Figure 3. Blude: Shows heating system, and production area. 

Figure 4. Blude: Production area, moving benches, watering system. 
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Figure 5. Elude: Shows working area, moving bench system 

Figure 6. Elude: Production area, heating system, etc. 



Note: 
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Figure 7: Amer - Largest electrical generating plant in the 
Netherlands. Heats 50,000 homes, offices, etc. Is 
programed to heat 700 acres of greenhouses . 

The next nine prints show the district/greenhouse heating 
project at Geertruidenberg, The Netherlands - Amer. 

. 
I r , I 

' I 

! 
-.!.. 

.•. 
- ... -., .... , 

Figure 8: Amer: New greenhouse construction. Note typicall :Dutch" construction. 

·--~----. 
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Figur-:: 9: Amer: New greenhouse construction 

'< • . ' 

L __ 

Figure 10: Amer: New construction. Note supplementary 
natural gas heating device. 

'~·. 

'' .JC:4r . ' 
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Figure 11: Amer. New construction - note triangular shaped 
heating pipe. 

Figt:re 12: Amer: Existing "Dutch" greenhouse - note short span 
of greenhouse sections "typical Dutch" and the 
roof venting svstem. 
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Figure 13: Amer. Interior of a typical "Dutch" greenhouse 

Figure 14: Amer. Heat Exchanger in an existing "Dutch" greenhouse. 

,, 
6 'ersill~ . 

"- ~~- ·---~_,.. ~~-. 
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Figure 15. Amer: Interior of a heat exchanger in a 
operating "Dutch" greenhouse. 

Figure 16. One of the clocks at the Aalsmeer Floricultural Auction. 
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