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1. Introduction 
Literature reports 

more than 38000 
kinds of wildly 
grown mushrooms. 
Among them, there 
is a wide variation in 
their natural charac
teristics (i.e. colour, 
shape, appearance, 
aroma) and in their 
appropriateness for 
human uses (Szmidt, 
1997). Thus, mush
rooms can be distin
guished into edible 
and non-edible. The 
latter are poisonous 
and dangerous for 
human or animal 
consumption. It is es
timated that approxi
mately about 200 

Abstract 
This paper deals with the analysis of the production and market structure of the infant 
but rapidly developing Greek mushrooms sector. It shows that despite a number of in
ternal constraints (i.e. use of costly technology, low productivity and excess capacity), 
the subsidies granted and the oJigopoly situation prevailing in the market allow for 
profitable initiatives to appear. Domestic supply of fresh mushrooms cannot satisfy d~
mestic demand and this imbalance allows for high marketing margins to appear. It IS 

expected that this situation will lead to a better utilisation of the excess capacity or to 
new initiatives for production under lower-cost conditions by means of higher pro
ductivity. Consequently, the mushrooms business activities in Greece are presently re
garded as a promising sector. The success of new competitors will depend on the ef
fectiveness of production and marketing-mix. 

Resume 
Cet article est axe sur l'analyse de la production et de la structure du marche des 
champignons en Grece, un secteur qui se developpe rapidement. Malgre de nom
breuses contraintes (emploi de technologies couteuses, productivite modeste, capacite 
exceSSive), les subventions et la situation oligopoliste du marche permettent d'entamer 
des initiatives rentables. La production grecque de champignons frais ne peut pas sat
isfaire le marche local et la marge benejiciaire s 'en trouve accrue. Cette situation de
vrait conduire cl une meilleure utilisation de la capacite de production ou cl de nou
velles initiatives visant cl une production realisee dans des conditions moins couteuses, 
cl travers des moyens cl productivite plus elevee. Par consequent, la culture des 
champignons en Grece est actuellement un secteur prometteur. Le succes futur de ce 
secteur dependra de I' ejJicacite de la production et du marketing-mix. 

Edible mushrooms 
are considered as an 
important food, 
connected with low 
calories consumption, 
with anti-cancer pro
perties, with reduction 
of cholesterol in blood 
and also with diabetes 
diet and with diet sui
table to anaemic per
sons. Generally spea
king mushrooms are 
linked to diets ful
filling the current 
concept of a healthy 
diet. Due to the above, 
edible mushrooms are 
included in the so-cal
led "functional" or 
"neutraceutical" foods. 
These are foods, 
which are considered 

kinds of the wildly grown mushrooms are collected for 
human purposes. However, today only a small number of 
edible mushrooms are used commercially. These are 
mainly cultivated on an agribusiness basis. Collection of 
wildly grown mushrooms is limited to specific kinds re
garded as luxury food, i.e. truffles. 

as containing physical 
compounds with pharmaceutical properties, and for this 
reason their demand is constantly rising. 

The European Union, with the adoption of Reg. (EEC) 
1900/98, introduced specific standards for the organic 
production of mushrooms. This step broadens the contin
gency possibilities for the entrepreneurial development of 
the sector. The perishablility of fresh mushrooms is the most criti

cal factor for commercial uses. This influences the mush
rooms marketing-mix, and especially the parameters of ti
me and of the destination of delivery as fresh products. It 
also impacts the selling price at all stages of the mushrooms 
value chain. Various types of processing, i.e. freezing, can
ning etc. are used for offering mushrooms and their pro
ducts in more convenient forms for transportation and 
storage purposes and also in a wide variation of prices. 
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The above, in conjunction with the need for the evolu
tion of healthy diet and consumers' safety are essential de
terminants for the sector prospects. 

Edible mushrooms are globally cultivated, but about 
9/10 of the world systematic mushrooms production is 
located in North America, in the Far East and in Western 
Europe. In the European Union, and especially in Hol
land, there are significant advances in the mushrooms 
technology regarding cultivation, production and marke
ting of edible mushrooms. As a result the know-how fO.r 
the sector's business development has been broadened SI

gnificantly. 
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In the European Union, more than 800 thousand ton
nes of edible mushrooms are produced annually. Regar
ding the EU member-states supply, the main producer is 
Holland (approximately 30% of the total EU production) 
followed by France (about 22%), United Kingdom (about 
13%) and Spain (about 10%). Countries producing more 
than 50 th. tonnes annually are Germany, Ireland and Ita
ly. Low in mushroom production are Finland and Gree
ce. 

The major worldwide commercial kinds of edible 
mushrooms, according to the International Society for 
Mushroom Science (2000), are as follows: 
• Agaricus bisporus, with about 38% share in the global 
production. These are known under the common names 
of button or white mushrooms and as portabella or por
tobello. Due to their composition and their organoleptic 
characteristics they are considered an important substitu
te of meat. 
• Pleurotus species, with about 25% share in the world 
mushroom production. They are known as "oyster" 
mushrooms. 
• Volvariella volvaceae, with about 16% share in the glo
bal mushroom production. 
• Lentinus edodes, with 10% share in the world produc
tion. They are known as "shiitake". 

As for other kinds 

90's (philippousis and Zervakis, 2000). In the course of 
the last three decades, some incentives were introduced 
for the sector development, but structural constraints and 
the lack of know-how did not allow the effective incor
poration of these products into the production system. 

The literature regarding the examination of the Greek 
mushroom production and market analysis or even out
looks regarding economic aspects of the related industry 
is poor, dispersed and not sufficiently documented (Kol
lias, 1998, Philippousis and Zervakis, 2000). In the follo
wing chapter, an attempt is made to synthesize primary 
investigation findings and available secondary data com
pilations in order to show the present economic dimen
sions of the Greek mushrooms industry and its prospects. 

The commercially cultivated kinds of edible mush
rooms in Greece are Agaricus bisporus and Pleurotus spe
cies. Table 1 presents the evolution of the supply of edi
ble mushrooms in Greece, for the years 1990-2000. For 
this period, there is a significant increase in the domestic 
production and a change in its composition. Between 
1990/92 and 1998/2000 production more than doubled 
(increase of 112.1 %). In the same period the share of Aga
ricus bisporus showed a slight decline (-2.9%) and the sha
re of Pleurotus spp. showed considerable increase 
(+ 39.1 %) but the quantities ofthe latter are still relative
ly small (10% of the total). It must be noted that the do-

of edible mush
rooms, either culti
vated or collected, 
commercial interest 
is shown for Flam
mulina velutipes, 
Coprinus comatus, 
Tuber species (truf
fes) , Morchella spe
cies and various 
other fungi (i.e. my
corrhizae). 

Table 1. Evolution of the supply of edible mushrooms in Greece, Years 1990 . 2000 

2. The mush
room sector or
ganisation in 
Greece 

In Greece, the sys
tematic cultivation 
of edible mushrooms 
has a history of 
about 35 years. But 
the rapid business 
development of the 
Greek mushroom 
sector is recent and 
started in the mid 

Year Production Imports Supply 
(tonnes) (tonnes) 

(2) (I) + (2) 

Quantities Percentage (%) Percentage (%) 
(tonnes) Agaricus bisporus Pleurotus spp. 

(I) 

1990 1192 93. 1 6.9 2272 3464 
1991 1144 93.0 7.0 3974 5118 
1992 1153 92. 1 7.9 4203 5356 

Average 1990-1992 1163 92.7 7.3 3483 4646 

1993 1155 91.1 8.9 5338 6493 
1994 1237 92.6 7.4 7345 8582 

1995 1294 91.0 9.0 7233 8527 
1996 1300 87.7 12.3 6997 8297 
1997 1630 86.6 10.4 7399 9029 

1998 2435 91.6 8.4 9353 11788 
1999 1935 87.9 12.1 15978 17913 
2000 3030 90.4 9.6 7500* 10530* 

Average 1998-2000 2467 90.0 10.0 10944 13410 

Change ofaverages 
1998-2000/1990-1993 +212,1% -97.1 % + 139.1 % +314.2 % +288.6 % 

>, estimations 
Source: Compiled data, Institute of Agricultural Engineering, Mushroom Research Unit, NAGREF, 
Athens, Greece and National Statistical Service of Greec. 
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mestic production of mushrooms is commercialised in the 
form of fresh products. 

The imported quantities of edible mushrooms have in
creased faster than the domestic production in the same 
period (+214.2%) so that the final supply of edible mush
rooms increased by + 188.6%. 

By using the compound growth rate method based on 
estimations derived by simple regression functions of a li
near algebraic form, data in Table 1 give the following an
nual rates of change for the years 1990-2000. 

Although these estimates are based on the assumption 
of a linear trend, they are considered as more reliable be
cause all observations are taken into account. 

• The average annual rate of change in the volume of 
production of edible mushrooms in Greece is + 10.3%. 

• There is a decline of the share of Agaricus bisporus 
which is complemented by Pleurotus spp. 

• The average annual rate of change in the imported 
quantities is + 13.5%. 

• The average annual rate of change in the supply is 
+12.8%. 

The origin of the imported mushrooms to Greece is 
mainly the EU member-states (about 96.6%, on average 
for the years 1997-1999). Small quantities are imported 
from third countries. 

Imports of edible mushrooms can be distinguished into 
three wide groups: fresh, frozen and canned, with the fol
lowing shares in the total imported quantities (average 
1997-1999): 

• Fresh products, with a share of 22.8%. 
• Frozen products, with a share of about 15.3%. 
• Canned products, with a share of about 61.9%. 
Imports from the EU member-states present the follo-

wing shares to the total volume of imports (for the period 
1997-1999): 10.4% for fresh products, 24.0 % for frozen 
products and 65.6% for canned products. 

Prices of imported quantities vary extensively due to 
the heterogeneity of the characteristics of the imported 
products, i.e. whole, sliced, salted etc., but in general pri
ces of imported products are much lower (even by more 
than 50%) of the corresponding wholesale prices of the 
domestically produced mushrooms. 

The Greek mushroom exports are small and not signifi
cant (approximately 43 tonnes, average of mushroom ex
ports for the years 1997-1999). These exports are destined 
mainly to third countries. 

The gross value of mushrooms marketed in Greece (do
mestic and imported), at wholesale prices, is estimated at 
about 18.5 m. Euro (year 2000), of which 48% is the value 
of domestic production. 

The average annual mushroom consumption (fresh, 
frozen and canned products) in Greece was 0.455 kg per 
capita (average of the years 1990-1993) at the beginning of 
'90s and reached 1.265 kg per capita (average of the years 
1998-2000) at the end of the decade (a + 178% increase). 

It is to be noted that until 1999 the consumption of 
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mushrooms in Greece used to show considerable seasona
lity, with lower consumption in the period from April to 
September. During the last few years seasonality tends to 
disappear. This is attributed to the appreciation of mush
rooms as a healthy food item. 

In Holland, the average annual consumption per head 
exceeds 3.0 kg and mushrooms are part of the modern 
Dutch diet. Furthermore, it was estimated that, the price 
elasticity of demand for the Dutch mushroom market is 
-0.7 (van Horen and van der Zouw, 2000) . This figure 
shows that the mushrooms demand in Holland is relati
vely inelastic. This means that a change of 1% in the pri
ce of mushrooms will create a change of -0.7% in the 
quantity demanded. The Dutch mushroom market is re
garded as more mature than the Greek one. Thus, regar
ding the mushroom demand, the previous figure probably 
shows a level of maximum consumption possibilities. 

From the Greek consumers' point of view, mushrooms 
are regarded as substitutes for vegetables and it seems that 
there is a serious lack of public awareness about these pro
ducts and their properties. The tendency of Greek consu
mers to seek for a better and healthy diet, as well as the 
fact that the country is not self-sufficient in mushrooms, 
create a favourable environment for business ventures in 
the area of mushrooms. 

In the field of mushroom production nine farms opera
te in Greece with a total growing area of about 35530 m2

• 

Four of these farms produce Agaricus bisporus mush
rooms (90.4% of the total Greek mushrooms production) 
and the remaining five produce Pleurotus ostreatus 
mushrooms (9.6%). According to recent (2000) data, the 
largest farm is supplying 46.2% of the total Greek mush
room production. The two farms that follow produce 
19.8% and 15.2%, respectively. One of these farms has its 
share traded in the Stock Exchange Market of Athens and 
this farm is also involved in racing-horses husbandry. 

For identifying the level of domestic competition in the 
mushroom production sector, the Herfindahl Index (HI) 
is estimated (Katsoulakos, 1998). Thus, for the year 2000, 
HI is 2877. A size of the HI greater than 1800 shows re
duced competition (oligopoly situation) in the sector in 
question (Porter, 1998). Although there are no indications 
regarding informal commercial cooperation and related 
efforts for leadership in the Greek fresh mushroom sec
tor, there are ample possibilities for these farms to apply 
desired commercial coordination in terms of production 
and marketing-mix. 

Regarding the level of technology, the farms that are 
producing Pleurotus ostreatus mushrooms apply traditio
nal technology and those producing Agaricus bisporus 
mushrooms are of modern technology. It is interesting to 
note that both types of mushroom-growing farms apply 
manual collection of the product. From the technical 
point of view manual collection helps prolong the com
mercial life and also contributes to retaining the desired 
characteristics of the products for post-harvesting purpo-
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Table 2. Indicative structure of production cost of a Greek mushroom farm using modern technology 
nologically modern farms are se
riously influenced by seasonali
ty of demand because in such ca
ses capacity remains under-utili
sed and this increases the cost of 
production and reduces the pro
fitability of these farms (Cramer 
et aI., 2001). As was said above 
seasonality seems to have decrea
sed considerably in recent years. 

and applying manual collection, Year 1999 

Production expenses Percentage (%) share to cost 

Production cost 

Fixed and semi-fixed capital 

Land 0.07 
Buildings 13.01 

Machinery 14.69 

Vehicles 0.55 

Other equipment 0.07 

Sub-total (l) 28.39 

Operating c~ital 

Raw materials 14.48 

Additional materials and consumables 3.70 

Fuel- lubricants 4.18 

Ele ctri c power 1.72 
Packaging materials 10.86 

Other expenses 0.06 

Operating c~ital interest (3.5%) 2.60 

Sub-total (2) 37.60 

Labour 34.02 

Sub-total (3) 34.02 

Production cost ( 1) + (2) + (3) 100.0 
Management cost (4) 

Disposal cost (5) 

Full cost (1) + (2) + (3) + (4) + (5) 

ses. Economically speaking, manual collection is a factor 
increasing the cost of production. 

The cost structure of mushroom production in Greece 
varies according to the specific characteristics of each farm 
and the technology used. Table 2 shows an indicative 
structure of production cost ("industrial" cost) and of full 
cost (including management and disposal costs) for a farm 
of modern technology, using manual collection. This cost 
structure is based on data collected by personal research. 
It is obvious that. these types of farms are capital intensive 
but labour is a critical factor that influences the level of 
the production cost. 

According to these estimates, the impact of the invested . 
capital (fixed and semi-fixed capital) upon the production 
cost of mushrooms in Greece is significant (28.4%). The 
EU's subsidies (Reg. (EEC) 1257/99 etc.) for the esta
blishment, operation and modernisation of mushroom 
farms and for the commercialisation of their products, se
riously contribute to the reduction of the cost of invest
ment and consequently of the mushroom production cost 
(papageorgiou and Spathis, 2000) . This allows the opera
tion of the farms at viable levels. It is also estimated that, 
especially in the case of small farms, which are characteri
sed by low productivity, their operation is close to the 
borders of viability (marginally viable levels). The tech-
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Full cost 

0.05 
10.45 

11.79 

0 .44 

0.06 

22.79 

11.62 

2.97 

3.36 

1.38 
8.72 

0.05 

2.09 

30. 19 

27.30 

27.30 

80.28 

7.82 

11.90 

100.0 

It should be noted that the G
reek mushroom farms, typical
ly, are applying the so-called 
"two-zones" production system. 
According to this system, the 
compost is produced and pasteu
rised in a certain place, and then 
is transferred to the growing 
rooms. This process is rather co
stly. The application of a mass 
pasteurisation technique can 
permit the full exploitation of 
the room available exclusively 
for production purposes thus in
creasing the number of the pro
duction cycles per year. The lat
ter also contributes towards the 
reduction of expenses for energy 
and labour, and subsequently to 
more competitive production. 

Greek mushroom farms using 
modern technology sell their products in the main urban 
centres of the country and especially in the city of 
Athens. The vehicles used Oorries equipped with refrige
ration) are usually owned by the farms themselves (often 
by a subsidiary firm dealing with the marketing side). 
Their clients belong to a wide range of wholesale or big 
retail firms. These are various forms of intermediaries, 
super-market chains, traders providing pizza products, ca
terings, restaurants etc. Farms using traditional technolo
gies dispose their products in the nearest cities. The fresh 
mushroom products, either whole parts or sliced, are tra
ded without standardisation in small packages (dishes or 
boxes covered with plastic film) or in bulk packages. Due 
to deficient organisation and to insufficient investments, 
problems appear in relation to timely provision of the 
market in the required quantities. 

In order to present systematically the parameters affec
ting the Greek mushroom sector, the SWOT method of 
analysis is adopted (White and Uva, 2000). SWOT stands 
for the words: Strengths, Weaknesses, Opportunities and 
Threats. This qualitative procedure can effectively sup
port the design and formulation of a successful market 
competitive strategy (Haines, 1999). The SWOT findings 
are presented in Table 3. 
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Table 3. SWOT analysis a/the Greek mushroom sector 

Strengths Weaknesses 

Production Production 

Adequate modem farm technology High perishoo ility ofproducts 

vement of this level, it is 
necessary that an invest
ment policy framework 
be introduced, primarily 
for the existing promi
sing farms with the aim 
of increasing their pro
duction, as well as for the 
establishment of some 
new modern farms and 
for the modernisation of 
the existing traditional 
but promising ones. Cru
cial factor will be the 
competitiveness of the 
mushroom farms, that 
will allow a more flexible 
pricing policy and sustai
nability. 

Desired quality Production instability 
Use of ~propria te practices for retaining post-
harvesting quality 

Market Market 

Positive acceptance from the informed consumers with Wide dispersion of supply points 
further poss ibilities of broadening the consuIqJtion, Excess capacity of the farms resulting in high prices 
especially in the case of fresh produc ts Moderate competiti vene ss 

Insufficient standardisation for the domestic market 
Non systematic promotion of the Greek mushrooms 

Opportunities Threats 

Production Production 

Possibilities for subsidized investments for farm High costs due to various forms of capital, to fuel and 
establishment and modernisation ofthe existing ones to labour 
Use of modem know-how High labour cost due to governmental policy on 

Acknowledge
ments Organic mushroom production migration 

Use of EU regimes for overall quality improvement in High cost of distribution The authors would like 
to express their acknowled
gements to Professor Cons· 
tantine Papageorgiou, Di
rector, Laboratory of Agri
cultural Policy and Coope
ratives, Agricultural Uni· 
versity of Athens, for his 
valuable remarks on an 
earlier draft. 

all stages of the value chain Difficulties in finding the appropriate certified 
Coordination for mushroom production composts for organic mushrooms growing 

Slow process in the modernisation of the farms using 
traditional technology 

Market Market 

Information of the public and linkage of ITl.Ishroom Competition and substitution by frozen or canned 
consumption with healthy and low calories diet mushrooms or by other food products, i.e. vegetables 
Expansion of the distribution channels and of sales 
Standardisation of the fresh product 

3. Concluding remarks 
The demand for mushrooms follows an upward trend in 

Greece. According to the available data and following contacts 
with competent persons, in the year 2002 per capita consump
tion will reach the level of 0.235 kg. In the immediate future, 
the annual per capita consumption in the country is expected to 
reach approximately 1.5 kg, causing an increase in the Greek 
mushroom demand by about 2500 tonnes. 

If consumers are informed about the mushrooms properties 
as food, the consumption of mushrooms in Greece is expected 
to increase further. If this increased consumption refers to fresh 
products, the impact on the domestic production will be positi
ve. 

In order to satisfy the demand an increase in the domestic 
supply of fresh mushrooms may probably benefit modern 
farms. These farms can achieve lower production costs, apply 
effective organisation in their value chain, seek and develop spe
cial products with increased added value and increase their ne
gotiating ability in the food market. All these elements can re
sult in a better utilisation of their capacity, develop economies 
of scale, widen the variety of the products offered to the mar
ket, achieve a better pricing policy, increase the list of clients 
etc. In addition, if there is a national strategic plan for the sec
tor development and for the substitution of imports, at least in 
the fresh product, then the quantities, deriving from domestic 
production, might reach the level of 5000 tonnes. For the achie-
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