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Abstract 

A number of factors are believed to be responsible for the growth of floricultural exports. 

On the demand side, the consumption of cut-flowers worldwide has risen by 11 % since 

1985 (Rabobank, 1992). The world's richest countries (the US, Germany and Japan), are 

the largest consumers. Worldwide imports of flowers have increased 17 % since 1985 

(Rabobank, 1992). Some 56,000 hectares are believed to be devoted to the commercial 

production of fresh flowers, up 13 % from 1985 (Rabobank, 1992). Thus , since the 

expansion in production has exceeded growth in demand, prices are declining. The 

automation of greenhouse production can be a way market demands of the future can be 

satisfied and production cost kept at a competitive minimum. The wide range of Orchid 

varieties demands different environmental conditions to grow. This increases the 

complexity of management and leads to lower production efficiency. Specialising in 

single crop requires similar facilities, equipment, and temperatures which will bring down 

the operation cost to a greater extent. Cost reduction can be achieved through efficient 

management of personnel and the business as a whole, energy conservation, and 

substitution of capital for labour (automation). 
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Chapter 1 

1. Introduction 

Orchids are perennial plants found growing in a wide variety of situations and with 

different growth habits. The Orchidaceae form the largest family of flowering plants 

known to mankind. The number of native species range from around 15,000 to as many 

as 35,000, but there are atleast 25,000 native species, derived from approximately 750 

genera grouped in numerous tribes and subtribes. Orchids are distributed over almost the 

entire world except Antarctica. 

The world trade in floricultural products is estimated to be worth $4.3 billion per annum 

(Rabobank, 1992) and to be growing at an annual rate of 4-6 % (Flower council of 

Holland, 1993) . The Netherlands has the largest share of the market , exporting over 59 

% of the cut flowers and 48 % of the potted plants traded worldwide. Colombia is the 

second largest exporter with a 10 % share of cut flower market, followed by Italy (6 %), 

Israel (4 %), Spain (2%), and Kenya (1%). The other countries not otherwise identified, 

contribute 18 %. 

It would seem Australia is well placed to take advantage of continued growth in the world 

flower market. The country is well endowed with a broad range of climates, from 

temperate and tropical, a potential seasonal advantage, an abundance of good land and 

water, proximity to one of the most rapidly growing economic regions in the world, and 

perhaps Orchids the most exotic and unique flora in the world. Since 1984-1985, the 

value of Australian flower exports have increased form almost $A 3 million (Minnis, 

1986) to exceed $A24.9 million in 1991/1 992 (Australian Bureau of Statistics, 1993). 



Ecotiiiiic Assessment of Orchid Cu1vaRion m Nothein Teiritory 

While growth of this magnitude is encouraging, it is furthermore disturbing to observe 

that the flower export industry in many other countries is expanding at a more rapid rate. 

Furthermore, the Australians share of the world cut-flower market is diminishing. Flower 

exports from Colombia, Israel, Kenya, and Zimbabwe are increasing at from 5 to 28 % 

per annum (PVS, 1990). The Dutch flower industry continues to grow at an annual rate of 

5 to 10 % (Rabobank, 1992). 

A number of factors are believed to be responsible for the growth of floricultural exports. 

On the demand side, the consumption of cut-flowers worldwide has risen by 11 % since 

1985 (Rabobank, 1992). The world's richest countries (the US, Germany and Japan), are 

the largest consumers. Europe is the largest importer (81 %) and Germany the world's 

largest single market (39 %). With larger numbers of developing countries entering the 

international flower market, the importance of domestic production is generally declining 

in the industrial nations and imports are increasing. Worldwide imports of flowers have 

increased 17 % since 1985 (Rabobank, 1992). Some 56,000 hectares are believed to be 

devoted to the commercial production of fresh flowers, up 13 % from 1985 (Rabobank, 

1992). Thus , since the expansion in production has exceeded growth in demand, prices 

are declining. The average nominal price for the ten most frequently traded flowers on the 

Dutch auctions have declined from Df10.35 per stem to Df 10.31 in 1990 (Rabobank, 

1992). Given further forecast increases in production and a worsening economic 

recession in Europe, Japan and the US, prices are expected to decline still further 

(Lanning, 1993). Thus in order to remain internationally competitive, both present and 

emerging flower exporting countries will be forced to give increasing attention to the 

identification and development of sustainable marketing advantages. Broadly speaking 

there are two competitive strategies 

PA 
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Adapting greenhouse automation to optimise production efficiency and hence cut 

production cost compared to domestic and international competitors. 

The ability of the firm to provide unique and superior value to the customers in terms 

of superior product quality, and services. 

1.1 Economic Growth Impacts 

World population estimates point to an increase worldwide from 5.2 billion now to 6.1 

billion in the year 2000 and 10 billion in 2050. The increase in the ASEAN countries will 

be enormous. People in Urban areas consume more floral products. Urbanisation will 

increase from 40 % in 1980 to 47 % in the year 2000, worldwide. This is positive for 

flower consumption . While key demographic factors differ from country to country, 

arguable propositions are that GNP and income per capita are key demographic factors 

for floral sales. Higher levels of discretionary expenditure may be used to buy, inter alia, 

floral products. The converse happens when economies are in recession, as in Japan at 

present. Less restrictive world trade arrangements following the GATT Uruguay Round 

and economic growth will eventually stimulate world trade, hopefully including 

floricultural products. Recent estimates of cut flower/foliage market annual growth rates 

for major floricultural countries are US +9 %, Europe +6%, and Japan +9 %. The market 

for floriculture is predicted to grow to A$40 billion by the year 2000 (de Boon, loc.cii). 

Export potential for fresh flowers is very much dependent on access to transportation 

(i.e. air freight capacity and availability), quality control, exchange rates, tariffs and non-

tariffs barriers. The industry should mainly concentrate on the controllable factors like 

quality and achieving economies of scale in production by effective management and 

adopting latest technology to optimise the operations , and leave the uncontrollable 
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elements lime exchange rates, tariffs and non-tariff barriers (The Australian Wildflower 

Industry, 1994). 

The aim of the study is to analyse the latest technologies and methods which leads to 

reduction in the production cost of Orchids in a greenhouse environment . This helps the 

growers to have a competitive advantage over the domestic and international competitors. 

There are no direct studies conducted in this area and hence the study is of an exploratory 

in nature. The study analyses the various factors involved in the cultivation of Orchids in 

a greenhouse (construction of greenhouse, greenhouse, automation to control the internal 

environment, watering) to achieve production efficiency. 

The information required for this exploratory study was taken from journals , published 

books, magazines and from online-database. The latest technology evolved in the various 

areas of Orchids cultivation in different parts of the world has been accessed and analysed 

for the study. This gives the growers of Orchids an insight into various factors that 

influence production efficiency in this field. 

The second chapter discusses the latest technology evolved in different parts of the world 

with regard to Orchid cultivation from published books and Journals. The third chapter 

contains an analysis of the various innovations which enabled the growers to achieve 

production efficiency and the asscoiated economics of implementing the various methods 

for Orchid cultivation to achieve economies of scale. The final chapter contains the 

concluding remarks in relation to the analysis of the various technologies in the previous 

chapter. 

4 
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Chaptcr 2 

2. Literature Review 

The purpose of the chapter is to discuss the world produciton, market, price, and the latest 

technology evolved in different parts of the world in regard to Orchid cultivation and to 

make an analysis of the various innovations which enabled the growers to achieve 

Production efficiency in the following chapter. 

2.1 World Production , Market and Price for Orchids 

This subsection gives the production, market and price trends in different parts of the 

world and the figures used were taken from internet in the location 

http\\:www.milcom.com 

UNITED STATES 

Production 

U.S. domestic production of orchids is widespread, and local orchids (mostly Cattleyas) 

can be found at all the major wholesale flower markets. Production of dendrobium 

orchids is concentrated in Hawaii, where approximately 2.6 million square feet are 

devoted to dendrobium spray cultivation. In 1993, 3.5 million stems, valued at US$2.7 

million, were shipped out of state. This number represented a decrease from 1992, when 

4.2 million stems, worth US$3.0 million, were exported. 

5 



of dendrobium orchids, from 9.1 million stems (US$3.3 million) in 1990 to 16.8 million 

stems (US$4.4 million) in 1994. Non-dendrobium orchid imports have remained 

relatively unchanged since 1990 at around 6.3 million stems per year, with the exception 

of 1991, when imports dropped to 4.2 million stems. 

Thailand, the world's largest producer of dendrobium orchids, is the biggest supplier to 

the United States and accounted for 97.0 percent of total imports in 1994. U.S. imports 

from Thailand of dendrobium product have nearly doubled in the last five years, from 8.6 

million stems in 1990 to 16.4 million stems in 1994. Singapore was the second-largest 

supplier in 1994, with 289,000 stems supplied, followed by Jamaica (44,611 stems), New 

Zealand (37,142 stems), and Costa Rica (23,660 stems). An analysis of monthly imports 

for the past two years shows that Thai product arrives in the U.S. in large volume during 

the period February-June (see Figure 1). During these five months, imports from Thailand 

exceeded 1.5 million stems per month. For the rest of the year, imports generally range 

between 700,000 and 1.0 million stems per month, although December 1994 imports 

were 1.9 million stems. 

Most U.S. non-dendrobium imports come from Thailand as well; 3.8 million stems, or 

61.8 percent of total imports in 1994 were from Thailand. Imports of Thai product have 

increased only slightly since 1990. The Netherlands sent 1.5 million stems in 1994, 

slightly less than in 1990 (1.7 million stems). Other suppliers in 1994 included New 

Zealand (317,000 stems) and Australia (66,000 stems). Costa Rica was the only new 

6 
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supplier of note in 1994; its shipments to the U.S. of non-dendrobiurn product increased 

from 85 stems in 1990 to 159,000 stems in 1993, and 433,000 stems in 1994. 

An analysis of the last three years of prices from the Chicago Wholesale Flower Market 

shows that orchid prices there are quite stable. As in other U.S. markets, local Cattleyas 

orchids are available, along with Cymbidium orchids from California, dendrobiums from 

Hawaii, and Phalaenopsis from Thailand. The local Cattleyas are the most expensive, 

selling for US$4.75 per stem year round. Prices for other varieties that year were 

US$2.50 per stem for California Cymbidiums, US$1.75-US$1.88 per stem for 

Dendrobiums, and US$2.50-US$3.38 per stem for the Thai Phalaenopsis variety. 

EUROPE 

Production 

The Netherlands is the only European country with a sizeable orchid export industry. The 

Dutch cultivate mostly Cymbidium orchids in greenhouses, and export product year 

round. In 1993, the Netherlands exported 51.8 million stems of orchids, valued at 

ECU48.4 million. However, export volume has dropped by 33.8 percent since 1990, and 

export value by 2.1 percent. Germany is the largest market for Dutch orchid exporters, 

accounting for 50.7 percent of volume and 44.3 percent of value. France is the next 

largest market, followed by Italy, Belgium, Switzerland, and Austria. 

Markets 

Imports of fresh-cut orchids by the top five European Union (EU) importing countries 

Italy, Germany, the Netherlands, France, and the United Kingdom) totalled 137.6 million 

stems in 1993 (ECU56.8 million). Although this total represents an increase from 1988 

levels of 37.1 percent, imports declined 7.4 percent from 1992 to 1993. Total import 

7 
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value, however, was 6.8 percent higher than in 1992 and 22.6 percent higher than in 

1988. The drop in volume and rise in value stem largely from Italian importers bringing 

in substantially more high-value product from the Netherlands in 1993 than in previous 

years, and reducing imports of cheaper Thai product. Although European imports of Thai 

product decreased, imports of higher-priced Singaporean product increased, showing that 

there is room in the market for quality product. 

Italy is the largest importer of orchids in Europe, bringing in 75.3 million stems 

(ECU24.4 million) in 1993. This total is 2 million stems more than in the previous year, 

but this increase is slight compared with the 13 million-stem increase in imports between 

1989 and 1990 and with the 44 million-stem increase between 1988 and 1989 (see Figure 

2). Thai imports dropped by 9.7 percent between 1992 and 1993, from 69.7 million stems 

to 62.9 million stems. Imports from the Netherlands, in contrast, increased from a mere 

566,000 stems in 1992 to 10.6 million stems in 1993. Other countries supplying the 

Italian market in 1993 included Singapore (750,000 stems, ECU460,000), and New 

Zealand (565,000 stems, ECU525,000). 

Italian importers sell Thai orchids for the lowest reported prices in Europe. 1994 prices 

for Thai large Sonia orchids ranged between US$0.38 in February and US$0.57 in May. 

Prices were highest between April and May, and lowest between August and December. 

Italian prices for Thai mixed bouquets ranged between US$0.63 and US$1.07, with 

highest prices from March to July. 

Germany is the second-largest EU importer of orchids, bringing in 29.7 million stems 

(ECU18.8 million) in 1993. Compared with 1992 figures, imports for 1993 were down 

roughly 33 percent in both volume and value. Imports of orchids from the Netherlands 

took the largest drop, falling from 31.8 million stems in 1992 to 16.6 millions stems in 

8 
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1993. Despite this decrease, the Netherlands remained the largest supplier to the German 

market, followed by Thailand (11.7 million stems, ECU3.4 million), and Singapore 

(996,000 stems, ECU73 8,000). 

German importer prices for Madame Pompadour orchids from Thailand ranged between 

US$0.29 and US$0.50 per stem in 1994. Prices were highest from June to November. 

Large Sonia orchids sold for between US$0.41 and US$0.65, and mixed bouquet prices 

ranged from US$0.67 to US$1.04. Prices for the large Sonia variety former were fairly 

steady, averaging US$0.56 for the year and slightly higher in May and June, whereas 

prices for the mixed bouquets were highest during the last three months of the year. 

The Netherlands imported 17.5 millions stems of product in 1993 (ECU4.1 million), 

about 3 million stems less than the previous year, and 8.5 million stems less than in 1988. 

Thailand supplied 81.4 percent of Dutch orchid imports in 1993, yet imports of Thai 

product were at their lowest point in six years. Imports from Singapore, by contrast, 

increased from 1.3 million stems in 1992 to 1.9 million stems in 1993, demonstrating that 

there is room in the market for quality suppliers. The Netherlands also imported product 

from New Zealand (227,000 stems, ECU172,000), and South Africa (222,000 stems, 

ECU142,000) in 1993. French imports of 8.1 million stems in 1993 were the highest 

since 1989 (8.2 million), but still lower than 1988 levels of 9.5 million. However, 1993 

total import value of ECU6.6 million was the highest in six years. In 1993 France 

imported 82.6 percent of the volume of its orchids from the Netherlands, reversing a 

three-year-old French trend of importing more orchids from outside the EU than from 

within. Imports from Thailand accounted for an additional 15.9 percent of 1993 French 

imports, but at 1.3 million stems were at a six-year low. Singapore supplied France with 

42,948 stems in 1993, and Malaysia was the next-largest non-EU supplier of note, 

supplying only 12,480 stems. French importer prices for large Sonia orchids from 

9 



UK imports of orchids decreased by 10.0 percent between 1992 and 1993, from 7.7 

million stems to 7.0 million stems. However, total import value increased from ECU2.4 

million to ECU2.7 million. Since 1988, however, import volume has risen by 23.1 

percent, whereas import value has dropped by 24.4 percent. Thailand was the largest 

supplier to the UK market in 1993, accounting for 70.7 percent of total imports. The 

Netherlands followed with 24.0 percent of total imports. Singapore was the only extra-EU 

supplier of note other than Thailand, shipping 123,000 stems worth ECU44,000 to the 

United Kingdom in 1993. 

UK prices for mixed orchid bouquets from Thailand ranged between US$0.95 and 

US$0.99 from January to April 1994. For the rest of the year, prices ranged from 

US$1.04 in May to US$1.17 in October. Prices for Singaporean bouquets were higher, 

ranging from US$1.31 in February to US$1.58 in October. 

Asia 

Production 

Thailand the world's largest exporter of tropical orchids, mostly of the dendrobium 

variety. The industry was founded on the "Pompadour" orchid, which was extremely 

successful when introduced on a wide scale in the mid-1970s. In the early 1980s, 

Thailand developed new export varieties to meet consumer preferences and diversify its 

1101 
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product line, which was suffering from overproduction and low prices. Dendrobiurn 

orchids have become synonymous with Thailand on the world market thanks to the 

country's capability to perform advanced research, including tissue propagation; good 

climate, which permits year-round production; inexpensive Labor; and efficient 

postharvest handling and transport. Thailand exports orchids to more than 50 countries, 

Japan being the major market. 

Singapore is attempting to make inroads in the orchid industry and seems to be 

succeeding, at least in Europe. Singapore has increased its stake in the EU import market 

for six successive years, going from 2.2 million stems (ECU882,000) in 1988 to 3.8 

million stems (ECU2.0 million) in 1993. Singapore also exports large volumes of orchids 

to Japan, although exact figures are not available. 

Markets 

Japan produces several varieties of orchids but not in great enough volume to meet 

large domestic demand. Japan is estimated to be the world's largest importer of orchids, 

and approximately 600 hectares of land in Thailand, Singapore, Malaysia, and Indonesia 

are devoted to producing orchids solely for export to Japan. Japan imported 5.0 million 

kilograms of cut orchids from Thailand in 1993 (US$17.3 million), up 700,000 kilograms 

from the previous year. Japan also receives supply from the Netherlands (596,000 stems, 

ECU547,000 in 1993), Australia, and New Zealand, as well as from the Southeast Asian 

countries mentioned above. 

An analysis of volumes and prices for orchids traded at Japan's Ota Floriculture auction 

for May to December 1994 shows considerably more imports were traded than domestic 

product. The highest volume of orchids traded was of the Anna variety dendrobium, 

followed by Oncidium. Average prices were less for imported product than for domestic 
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product for Oncidium, Phalaenopsis, and Sonia varieties. For example, domestic 

Oncidium orchids averaged yen 378 per stem, and imports from Singapore and Thailand 

averaged yen 47 per stem. Cymbidiums were the most expensive of the high-volume 

orchids traded, with prices for domestic product averaging yen 503 per stem and imports 

from New Zealand and the Netherlands selling for yen 683 per stem. Taiwan imported 

582,000 kilograms of fresh-cut orchids from Thailand in 1993, valued at US$1 million. 

Hong Kong imported 1.1 million kilograms of Thai product, valued at US$500,000. 

South Korea imported 194,000 kilograms of fresh-cut Thai orchids in 1993, worth 

US$6 12,000 (April 1995, RAP Market Information Bulletin No. 4). Now let us consider 

the various technology and the factors which influence the cultivation of Orchids. 

2.2 Cultivation 

(Paul V. Nelson, Greenhouse Operation and Management, 1991) in his book gives an 

ideal size for the construction of the greenhouse and states the problems of reducing the 

size below the mandatory level. Orchids are usually grown in greenhouses in an 

controlled environment to maintain temperature and humidity and free of insects and 

other pests. The recommended size for the greenhouse when planning is add at least 50% 

to the overall area upon which you eventually decide. There are probably many different 

designs of structure in which Orchids may successfully be grown, as there are growers. 

Many 'experts' will hold strong views on what they consider to be the ideal greenhouse 

for specific Orchids, but it is a proven fact that most Orchids will grow perfectly well in 

widely differing accommodation. There are however various alternatives that the 

potential greenhouse owner should consider, and several guidelines that may help in 

making the best possible decision. The minimum recommended size for growing Orchids 

is not less than 9.3 metre square (100 sq Ii) floor area; ie 2.4 * 3.7 in (8 * 12 ft) or, 

12 
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preferably 3 * 3 m (10 * 10 ft). Temperature fluctuation problems are increased greatly as 

the greenhouse size diminishes, and it will be almost impossible to contain the 

excessively high summer temperatures that characterise the typical small greenhouse. 

Additionally, the small volume retains less natural heat than its larger counterpart, which 

is important where artificial heating is necessary important where artificial heating is 

necessary during the months of winter. 

(Geoff Connellan, Australian Horticulture, February 1995) in his paper has discussed 

the importance of creating healthy and productive greenhouse environments and how to 

resolve the biggest problem of managing high temperatures. Managing high temperatures 

is the biggest problem facing greenhouse managers around the world. It is therefore 

surprising that the majority of greenhouse environment research is directed towards low-

temperature studies. One reason for this is that there are significant cost implications for 

managing low temperature through the consumption of heating fuels. Greenhouse 

operational costs associated with high temperature are not obvious. There are however, 

significant cost penalties associated when greenhouse do not keep air temperatures below 

acceptable upper limits. These penalties range from plant stress and growth slow-down 

through to permanent plant damage. There are also productivity costs and losses as a 

result of reduced efficiency of workers. A greenhouse which can function effectively 

under the wide range of climatic conditions experienced at most sites is becoming of 

greater value as the demand for a higher-quality product increases. The temperature can 

be controlled to a large extent by the design of the greenhouse by providing adequate 

ventilation. 

The strategies available to control high temperatures can be categorised as follows 

ventilate - dump excess heat; 

shade - reduce greenhouse heat load ; and 

13 
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evaporatively cool - directly reduce greenhouse air temperature. 

(Paul V. Nelson, Greenhouse Operation and Management, 1994) in his book has 

discussed various design considerations for effective space utilisation and also about 

advantages and disadvantages of different materials used in construction of the 

greenhouse. Another consideration is the plant growing area to path ratio in our 1.8 * 

1.8 in up to 40 percent of the total floor area could be taken up by a centre path, essential 

for access in any greenhouse. Increase the width of the greenhouse to 2.4m, or preferably 

3m, and the percentage of path area is probably reduced to between 25 to 30 percent. In 

deciding on the size of a new greenhouse, two things are most important : the most 

convenient size for the site allocated, bearing in mind the desirability of access to all 

sides of the structure ( except in the case of a lean-to); and as large as can be afforded at 

the time. Also choose a middle in which the manufacturer supplies lengthwise extensions 

available for future expansions. The construction of greenhouse can be either wooden or 

metallic. In choosing materials the advantages and disadvantages of different metals or 

woods should be assessed in the situation. The only accepted generalisation is that a low 

initial purchase price probably means higher maintenance cost. One should avoid any 

greenhouse where rust and corrosion are likely to be rapid, therefore aluminium 

framework is recommended where a metal greenhouse is preferred. Where a wooden 

construction is chosen, cedar has become the modern equivalent of teak, and has the 

advantage that little or no maintenance is required. It is now generally accepted that 

ample light from all direction is desirable when growing Orchids, and most greenhouses 

have glazed walls down to the height of the staging. The major disadvantage would be 

direct sun heat during the summer months falling onto the plant pots and penetrating to 

the root system. The next major issue in the construction of the greenhouse is to choose 

the appropriate roofing materials. 

14 
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2.3 Glazing materials 

(Paul V. Nelson, Greenhouse Operation and Management, 1994) has discussed in his 

book the various glazing material and the price associated in constructing a greenhouse of 

size 20,000 sq ft with different glazing material. Several glazing materials are available 

ranging from polyethylene sheeting and fibre-glass to the conventional horticultural glass. 

Polyethylene sheeting is an excellent material, available in a wide range of sizes and 

thicknesses to satisfy every requirement, and some is available with a reinforcing 

galvanised wire-netting between two polyethylene skins which adds greatly to its 

strength. However, it is not a suitable material for a permanent greenhouse structure. 

Polyethylene is only translucent at the best of times, and exposure to the atmosphere with 

its great fluctuations in temperature will rapidly affect both the clarity and resilience of 

most of the 'plastic materials that are often advertised as suitable for glazing. Fibre-glass 

panels are also available in a variety of sizes. The colour choice of fibre-glass should be 

either white/yellow; apart from creating too much shade during dull winter months there 

is some thought that the light transmission through blue or green fibre-glass panels is not 

balanced correctly. Table 1-1 presents the range of commercial construction prices for 

20,000 sq ft of various types of greenhouses. Included in the basic structure category are 

the total frame, vent coverings for the cooling pads, greenhouse ends, doors, and erection 

labour including placement of the heating and cooling systems. The heating systems are 

of the forced air unit heater type. Central hot water and steam systems can cost $ 1.5-3.00 

/sq ft of greenhouse. 
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Table 1-1 

Item Glass, HP ($) Glass LP ($) Polethylene ($) 

Basic structure 8.5-11.0 5.0-5.75 2.75-4.0 

(including labor) 

Heating system .5-1.00 .5-1.00 0.5- 1.00 

Cooling systems 1.15-0.75 1.15-0.75 1.15-0.75 

Plumbing 0.5-1.00 .5-1.00 .5-1.00 

wiring .5-1.10 .5-1.10 .5-1.10 

Subtotal 11.15-14.85 7.65-9.60 5.40-7.85 

Benches 1.80-3.50 1.80-3.50 1.80-3.50 

Thermal screen 1.00-3.00 1.0-3.0 1.0-3.0 

Total 13.95-21.35 10.45-16.10 8.20-14.35 

After construction of the greenhouse the issue that bothers the growers is to maintain an 

ideal growing conditions for the Orchids as they are very crucial in achieving high quality 

product. 

2.4 Greenhouse Automation Increases Yields, Cuts Costs 

The article which appeared in the (Market Asia, Volume 2, Issue 2 (May/June 1995)) has 

discussed about the (GEM) system which offers floriculturists the latest in automated 

greenhouse technology, offering substantial savings in chemical, energy, and water usage 

while providing greater plant consistency and quality. These benefits can generate greater 

income from flower production in Australia's domestic and export markets. 

If'1 
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2.4.1 Description 

The GEM system is a computer-controlled environmental management system that 

monitors greenhouses to ensure they maintain optimal growing conditions. The system 

uses command modules to track greenhouse devices such as vents, heaters, fans, hot-

water mixing valves, curtains, and lights to keep them operating at the levels the grower 

has specified. Parameters GEM regulates include outside and inside temperature, soil 

temperature, humidity, wind strength and direction, carbon dioxide levels, and time of 

day or night. 

GEM continually evaluates ambient conditions to determine which commands to send to 

the command modules. Commands are updated once a minute to maintain ideal growing 

conditions in the greenhouse. Users can set up independent zones within the greenhouse 

for different types of plants and flowers. GEM control devices and monitors are 

integrated to work in unison. 

GEM uses IBM-compatible personal computers (PCs) as its hardware platform and is 

designed modularly to allow nearly unlimited growth as the growefs capabilities and 

facilities expand. The PC hardware can also run word-processing and other applications 

simultaneously with the GEM program. 

GEM can be monitored by modem and fully controlled with a remote terminal. If 

environmental parameters exceed the specified range, GEM sets off an alarm at the 

remote site to alert the grower. 

All GEMs come with computer-override systems, although manual switches are also 

available. To transmit information, GEM uses AC power lines already in the greenhouse 

and thus requires no additional wiring. The system's ability to send wireless 
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communications from the PC to the remote sensors reduces installation costs by 50 to 70 

percent over those of conventional systems. 

2.4.2 Uses and Markets 

GEM is designed for use in all greenhouse environments. The system monitors a wide 

variety of command modules and climate-control devices and is compatible with many 

existing vents and other controls. In commercial use, GEM has been shown to reduce 

energy, water, chemical, and pesticide applications to achieve savings of up to 50 percent 

over traditional systems. The next issue in the order of cultivation is preparing the 

medium for the plants to grow and pasteurisation of the medium to prevent pest. 

2.5 Growing medium 

(Paul V. Nelson, Greenhouse Operation and Management, 1994) in his book says once 

the greenhouse are constructed and the heating and cooling systems are set into operation, 

it is time for the first cultural consideration- that of selecting a root medium. There are 

around fifteen components including field soil, sand, perlite, polystyrene, peat's of many 

types, barks of various origins, sawdust, rock wool are to be found in a myriad of 

formulations used by growers, sold as commercial preparations, or recommended by 

research institutions. Many are well proven, while others are ineffective. There is a 

magical lure about concocting one's own root medium, which often leads to poor 

combinations of components and to use of more components than are needed or can be 

justified economically. The choice of the medium chosen are based on the properties like 

stability of organic matter, moisture retention and aeration and others. The economics of 

choosing the medium is discussed in the following chapter. 

18 



Econmic Assessment of Orchid Cuhwattion in Northern Temtory I 

2.6 Pasteurising the medium 

(Paul V. Nelson, Greenhouse Operation and Management, 1994) in his book discusses 

the need for pasteurisation to control diseases and pests. Subtropical conditions exist in 

the greenhouse that are conducive to the development of plant disease Organisms. The 

environment never freezes , the atmosphere is continually moist, and temperatures are 

always warm. The continuous culture of one or a few crops intensifies the disease 

problems by providing a continuous host on which disease organisms can build. Before 

1950 in order to combat this problem the root media was changed once a year and this is 

a cumbersome and labor-intensive process. By the advent of new methods like 

pasteurisation and chemical treatment cuts down the cost to a greater extent. Root media 

pasteurisation is a standard practice for all greenhouse today. For a short crop media 

pasteurisation could be every 12-16 weeks. The summer is the preferred time for 

pasteurisation because crop production is at low point, student labor is more available. 

Root media pasteurisation is used to control nematodes, insects and weeds. Pasteurisation 

can be accomplished by injecting steam into soil or by injecting one of several chemicals 

such as methyl bromide. The economics associated with pasteurisation is discussed in the 

next chapter. 

2.7 Watering 

(Paul V. Nelson, Greenhouse Operation and Management, 1994) in his book has 

dicussed the effects of underwatering, excess watering and the need for automation in 

watering the plants and the cost associated with different systems over handwatering. 

Watering is the greenhouse operation that most frequently accounts for loss in crop 

quality. Success or failure is due not so much to the quantity of labor expended as to the 

correc\t timing of various labour operations. Underwatering causes the plants to wilt, thus 
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retarding Photosynthesis and slowing growth. If water is applied more frequently, the 

oxygen contents of the root medium is reduced by the higher average content of water in 

the pores, resulting in the damage to roots. A damaged root system cannot readily take up 

water or nutrients. This condition causes wilting, hardened growth, an overall stunting of 

the plants , and several nutrient deficiency symptoms. The advancement in technology to 

irrigate the plants accurately through Pulsator is discussed below. 

2.7.1 Pu itor Converts Drip Irrigators 

The L ide appeared in (Market Asia, Volume 2, Issue 2 (May/June 1995) has discussed 

the advantages of Pulsator drip irrigators over other automation system in saving water, 

fertiliser and chemicals. Most crops require 50 percent soil moisture levels to grow 

effectively. Traditionally, drip irrigators have offered a cost-effective means of irrigating 

crops continuously. However, drip irrigators water only a single point around the plant, 

requiring the grower to use multiple drippers and more water for larger plants. Pulse 

irrigators offer Orchid growers a more cost-effective method of providing optimal 

moisture conditions. One such irrigator, Irridelco Irrigation's PulsatorTM, converts 

existing drip irrigation systems to jets and spinners without need for hydraulic changes. 

The results are lower water-usage costs and improved water distribution and crop yield. 

2.7.1.1 Technology Description 

Pulse irrigators, or pulsators, consist of two parts: a rigid, central plastic core and an 

elastic silicone diaphragm that surrounds the core. For mechanical protection, the elastic 

diaphragm is enclosed in a rigid plastic casing. The pulsators contain no moving parts. 

Pulsators use a constant flow of water, generally up to 11.4 litters per hour. The constant 

flow enters the main chamber of the pulsator, causing the diaphragm to extend upward. 
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The pulsator's jets and spinners provide increased uniformity of moisture around trees 

and plants. Larger nozzles than those used in drip irrigators produce larger water droplets 

that fall softly in their discharge pattern, eliminating misting and wind drift. Pulsators 

also act as check valves that seal the system when it is shut down, preventing pipe 

drainage or water pooling at low points in the system. Pulsators are designed for 

operation at 0.7 atmospheres for retrofit irrigation systems, or 1.4 atmospheres for new 

systems or jet retrofits. 

2.7.1.2 Uses and Markets 

Pulsators are well suited to irrigating hillside and irregular soil plantings. Their 

combination of jets and spinners, along with pulsators' ability to tailor each irrigation unit 

to the needs of a particular plant or tree, results in excellent irrigation to suit almost any 

soil, slope, or plant combination. Pulsators are also useful for chilling purposes to delay 

blooming, as well as for defoliation or crop cooling. Additionally, the technology has 

proven extremely effective in preventing stress and leaf curl in both experimental and 

commercial applications. 

Furthermore, pulsators offer the first practical means of irrigating large areas of soil with 

low volumes of water. Pulsators can irrigate larger areas with the same amount of water 

as drip irrigators, reducing the cost and complexity of the irrigation system while 

simplifying automation and control systems. Pulsators can replace existing drip irrigation 
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Use of drip irrigation systems in Orchid cultivation has grown sharply over the past 

decade and this usage is expected to continue. However, because of the increased 

production and decreased costs associated with pulsators, Orchid growers would benefit 

from adopting this technology instead. 
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Chapter 3 

Based on the literature review on the world markets for Orchids it has been found that 

U.S imports have increased to a greater extent and the price has been stable for the past 

three years. In looking at Europe, Netherland is the major exporter but there was a decline 

in exports from 1990. There was a demand for high quality products. In analysing the 

Asian market there was a substantial increase in the volume of exports from Singapore 

and it was found that Japan was the major importer of Orchids . The Purpose of this 

chapter is to discuss the associated economics of implementing the various methods for 

Orchid cultivation to achieve economies of scale. 

3. Economic Assessment 

To sustain in a competitive market is to produce flowers with very high quality and to 

reduce the price by efficiently managing the available resources. These factors can be 

achieved by using advanced technology in the process of production. Robots, bio sensors, 

intelligent environmental controllers are now impacting on greenhouse production which 

provides a means of solution containment and has other advantages leading to higher 

quality and greater uniformity of product. Flower growing in the 1990s   will be ever-

increasingly dominated by new technologies new automation, new precision scheduling 

of crops. There will be more computers. Crops are being tailored very precisely to 

achieve a set height, number and size of flowers, etc- all done in a carefully controlled 

number of days. Our open market system is pressing our whole industry to produce 

smaller pot sizes of top quality at lower prices. All of which can be and must be done 

profitably , but only with carefully thought out schedules, spacing and temperatures using 

all modern technology. The great potential computers have to process and manage 
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information in a way that makes decision making easy for managers in the process of 

production. 

3.1 Economics of computer controlled environment monitoring 

A typical GEM system controls a 2,000-square-meter greenhouse and costs $20,000, but 

prices can range from $6,000 to $200,000, depending on greenhouse size. Each complete 

system comes with a 386-PC-compatible computer, control software, and a base station 

with weather, humidity, and light-level sensors. The basic package controls each 

compartment within a greenhouse for temperature and humidity. Additional sensors and 

controls can be added at extra cost. Additionally, the buyer can reduce the purchase price 

by supplying his or her own 386-PC-compatible with 4 megabytes of RAM and a 120-

megabyte hard drive. 

3.2 Economics of growing medium 

The greenhouse growers who wants to use a soil-less medium must decide whether to 

purchase it ready for use or to formulate it. This decision should be based on the 

economics. The growers should calculate the cost of medium formulated and compare it 

with the price of commercial media including shipment. In calculating the formulation 

cost we should include management time, office expenses, depreciation cost of mixer, 

any conveyor belts and front-end loaders used to fill the mixer, buildings used for holding 

components of medium, cost of pasteurisation, and all labor costs. Commercial media, 

while expensive at face value, are not very different in cost from media individually 

formulated and can actually be cheaper if a steady source of relatively inexpensive 

components is not available for mixing our own media. Several of the widely available 

brands of commercial media cost $ 2.00 - 2.50 / cubic ft ($ 71 - $ 88 / cubic m) when 
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3.3 Economics of Pasteurisation 

Let us now consider the economics of Pasteurisation of the medium. Steam pasteurisation 

is particularly desirable when the steam can be obtained from an already existent heating 

system. An average of 5,600 Btu of boiler capacity is required to supply the 2,800 Btu 

needed to pasteurise icubic ft of root medium. One gallon of oil with and approximate 

heat content of 135,000 Btu and a burning efficiency of 75 percent provides sufficient 

heat to pasteurise 18 cubic ft of root medium. The fuel cost per cubic foot is therefore $ 

0.039 / cubic ft based on a price of $ 0.70 per gallon. Methyl Bromide in 1 pound cans 

can be purchased for $1.43 and is sufficient to treat 27 cubic foot of soil. The unit price 

here is $ 0.053 / cubic ft. There are other economic considerations. A large operator 

without a central steam source could easily depreciate the cost of a steam generator and 

still end up pasteurising root media for an acceptable cost. A small grower, or one who 

operates only during one season per year, will find the cost of steam pasteurisation 

unacceptable if he had to buy a steam generator. For the purpose of illustration, a ! acre 

greenhouse range could be expected to have 29,000 cubic ft of cultivation area containing 

16,900 cubic foot of root media. A $ 4000 steam generator financed for 10 years at 12 

percent interest would add $ 0.041 to each cubic foot of media for a total oil plus 

equipment cost of $ 0.080. One last factor must be considered and that is the labour cost 

of labor required to carry out each method of pasteurisation. Preparation of media is the 
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same in each alternative, calling for a loose, moderately moist condition. Covers are 

needed for each alternative also. The difference lie principally in the steam conduction 

pipe to and in the cultivation area. This is a very small consideration and would not likely 

influence the decision as to which system to use. 

3.4 Economics of watering automation 

Automation in watering eliminates the risk of underwatering and excess watering which 

are detrimental to the product quality. Hand watering today is uneconomical. A grower 

can afford hand watering only when a crop is still at a high density, such as in seed flats, 

or when he or she is "spot watering"- that is , watering a few select pots or areas that 

have dried sooner than others. We will first consider the price of handwatering a land area 

of 4 ft * 100 ft and then compare this price to those of automatic systems for watering 

of equal land area. The price of materials in each system is based on minimum order 

rates, which maximises the cost. The water main to each land area is not calculated into 

the cost of each system. The labor of installation is not included either but is quite 

minimal. A fair estimation of time required to install an automatic system on one area 

would be 4 hours. Thus the Labor bill would be only $40.00 at an hourly rate of $8.00 

Plus all benefits. In all cases, the Labor saved will pay for the automatic system in less 

than one year. A land area of 400 sq foot with a fresh flower crop requires 200 galloons 

of water at each watering. The frequency of watering can range from once a week in the 

dark part of the winter to mire than 3 times a week during the summer. Taking average of 

2 times per week, the land area is watered 104 times in a year. At a water flow rate 8 

gpm, which is not uncommon for a 3/4 inch hose, 25 minutes are required to apply 200 

gallons. For the whole year, 43.3 hours are spent watering one 4 foot by 100 foot land 

area. At and hourly rate of $ 6.00 plus 23 percent in benefits, the cost is $320.85. The 

various cost for different watering systems are listed below 
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perimeter watering system $76.86 

Dew Hose system $42.21 

Ooze-Header system $69.86 

Turbulent Twin-Wall system $30.98 

Automatic Tube watering system $111.10 

Moreover the automatic system are very precise and reduces the possibility of human 

error in doing repetitive things. By automating, the greenhouse the environment is 

controlled which helps the growers to produce quality products and the amount of 

expensive labour can be reduced. 

3.5 Limitations 

The study is limited to the cultivation of Orchids and the other associated components 

like Pest and Disease control, Post-harvest handling of flowers, Distribution 

(Domestic and International markets) have not been covered. 

. The cost of various components discussed in the paper are not the current market rates 

and moreover the costs are given in US dollars and hence it is subjective to the 

foreign exchange fluctuations. 

There is no direct study conducted in Orchid cultivation and hence method adopted 

for mango cultivation has been taken as the basis for this current study. Mango is a 

long-term crop and Orchid is a short-term crop and so some of the variables which 

may be relevant to this study may have been missed. 
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The Price given for the greenhouse with heating systems is for the size of 20,000 

square foot and anyone interested in doing it should reassess the cost to their size and 

requirements. 
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Concluding Remarks 

The aim of the study is to analyse the latest technologies and methods which leads to 

reduction in the production cost of Orchids in a greenhouse environment . This helps the 

growers to have a competitive advantage over the local and international competitors. 

There are no direct studies conducted in this area and hence the study is of an exploratory 

in nature. The study analyses the various factors involved in the cultivation of Orchids in 

a greenhouse (construction of greenhouse, greenhouse, automation to control the internal 

environment, watering) to achieve production efficiency. 

The world trade in floricultural products is estimated to be worth $4.3 billion per annum 

(Rabobank, 1992) and to be growing at an annual rate of 4-6 % (Flower council of 

Holland, 1993) . It would seem Australia is well placed to take advantage of continued 

growth in the world flower market. The country is well endowed with a broad range of 

climates, from temperate and tropical, a potential seasonal advantage, an abundance of 

good land and water, proximity to one of the most rapidly growing economic regions in 

the world, and perhaps Orchids the most exotic and unique flora in the world. Since 

1984-1985, the value of Australian flower exports have increased form almost $A 3 

million (Minnis, 1986) to exceed $A24.9 million in 1991/1992 (Australian Bureau of 

Statistics, 1993). 

While growth of this magnitude is encouraging, it is furthermore disturbing to observe 

that the flower export industry in many other countries is expanding at a more rapid rate. 

Furthermore, the Australians share of the world cut-flower market is diminishing. Flower 

exports from Colombia, Israel, Kenya, and Zimbabwe are increasing at from 5 to 28 % 
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per annum (PVS, 1990). The Dutch flower industry continues to grow at an annual rate of 

5 to 10 % (Rabobank, 1992). 

A number of factors are believed to be responsible for the growth of floricultural exports. 

On the demand side, the consumption of cut-flowers worldwide has risen by 11 % since 

1985 (Rabobank, 1992). The world's richest countries (the US, Germany and Japan), are 

the largest consumers. Europe is the largest importer (81 %) and Germany the world's 

largest single market (39 %). With larger numbers of developing countries entering the 

international flower market, the importance of domestic production is generally declining 

in the industrial nations and imports are increasing. Worldwide imports of flowers have 

increased 17 % since 1985 (Rabobank, 1992). Some 56,000 hectares are believed to be 

devoted to the commercial production of fresh flowers, up 13 % from 1985 (Rabobank, 

1992). Thus , since the expansion in production has exceeded growth in demand, prices 

are declining. The average nominal price for the ten most frequently traded flowers on the 

Dutch auctions have declined from Dfl0.35 per stem to Df 10.31 in 1990 (Rabobank, 

1992). Given further forecast increases in production and a worsening economic 

recession in Europe, Japan and the US, prices are expected to decline still further 

(Lanning, 1993). Thus in order to remain internationally competitive, both present and 

emerging flower exporting countries will be forced to give increasing attention to the 

identification and development of sustainable marketing advantages. Broadly speaking 

there are two competitive strategies 

Adapting greenhouse automation to optimise production efficiency and hence cut 

production cost compared to domestic and international competitors. 

The ability of the firm to provide unique and superior value to the customers in terms 

of superior product quality, and services. 
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Export potential for fresh flowers is very much dependent on access to transportation 

(ie. air freight capacity and availability), quality control, exchange rates, tariffs and non-

tariffs barriers. The industry should mainly concentrate on the controllable factors like 

quality and achieving economies of scale in production by effective management and 

adopting latest technology to optimise the operations , and leave the uncontrollable 

elements lime exchange rates, tariffs and non-tariff barriers (The Australian Wildflower 

Industry, 1994). 

Technological advancement , particularly in terms of computers, are taking greenhouse 

production in to a new era. The automation of greenhouse production can be a way 

market demands of the future can be satisfied and production cost kept at a competitive 

minimum. The wide range of Orchid varieties demands different environmental 

conditions to grow. This increases the complexity of management and leads to lower 

production efficiency. Specialising in single crop requires similar facilities, equipment, 

and temperatures which will bring down the operation cost to a greater extent. Profit is 

the difference between production-marketing costs and sales revenue. Increasing profits 

by raising prices works only in the short run. The threats of new entrants limits overall 

profitability. The availability of close substitutes limits the prices competitors can charge 

without inducing substitution and eroding industry volume. Profits can be increased by 

reducing production-marketing costs. Cost reduction can be achieved through efficient 

management of personnel and the business as a whole, energy conservation, and 

substitution of capital for labour (automation). 

The study can be further enhanced by making a research on other components related to 

the industry like Pest and Disease control, Post-harvest handling of flowers, Distribution 

(Domestic and International market), which along with this study will give a 
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comprehensive report on the various cost involved in the final product (Integrating the 

industry both forward and backward). Then various techniques like Pay-back period, 

Internal rate of return, Break even Price, Peak debt can be applied to this findings to make 

inferences and recommendations for those who are interested in Cultivating Orchids for 

commercial purpose. 
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