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(1) 
EVOLUTION OF THE GREEK PETROCHEMICAL IHDPSTRY 

1. Outline of the Greek Petrochemical Product Demand 

a.  Fuels 

As may be expected for an economy which is still in the 

stage of development and which has entered the stage of 

industrialization in some important scale only in the last 

ten years,  while retaining a predominant agricultural character, 

Greece's consumption of petroleum-based products is dominated 

by its needs in fuels and chemical fertilisers.    Table 1 

attached, which gives the development in the consumption of 

principal fuels and feedstocks based on crude petroleum, shows 

that the consumption of petroleum products used as fuels has 

been growing very rapidly.    This element is important because 

when a country lacks an indigenous cheap raw material for 

petrochemical production,  such as petroleum or natural gas or 

domestic demand for products so large as to justify importation 

of intermediate stocks (e.g.  naphtha) for further processing, 

petroleum refining becomes the only basis on whioh to start a 

pstroohemical industry. 

(1) Striotly speaking "Petrochemical Industry" implies the processing 
cf crude petroleum or the products of petroleum refining for the 
production of various chemical products.    This paper, however, 
deals also with alternative sources of supply (s.g. ammonia from 
lignite) for the purposes of completeness as wall as non-petroleum 
based chemicals that ars technically or physically related to the 
country's patroohemical industry (e.g. chlorine going into VCM 
production). 

A.. 
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In the case of the petroleum products we have two factors 

which lead us to believe that the demand is going to rise equally 

as rapidly in the coming years as it has in the past decade: na- 

mely the fact that Greece's rapid industrialization will require 

increasing amounts of fuel oils to operate the new plants and 

secondly the fact that Greece is now entering the first stage of 

its passenger car development and has not reached the motor-car 

population customary in Western European countries. 

b. Chemical Fertilizers. 

In the case of fertilizers on the other hand, rapid intro- 

duction of new technologies in agriculture in the late fifties 

and early sixties has caused the demand for fertilizers and espe- 

cially nitrogenous fertilizers to rise very rapidly.  These techno- 

logical improvements with existing conditions have been more or 

less exhausted while the supply of agricultural land in the coun- 

try is relatively fixed.  However, the country h\s embarked upon 

a long range program of-land irrigation, which is expected to 

triple demand of irrigated land within this century.  While 

therefore consumption for fertilizers will not increase as 

spectacularly as it has been in the recent past, we can look 

forward to a slower steady growth in fertilizer requirements as 

irrigation and the consequent switches from extensive to intensive 

cultivations will require increased dosages. 

In T»ble 2 attached we are giving the Agricultural Bank of 

Greece and Ministry of Agriculture estimates of fertiliser requi- 

rements in Greece in the seventies. 

/... 
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c. Plastics. 

Manufacturing of plastics   started  in the  early fifties  and 

has  since  known very rapid  growth although   the   industry  is  »till 

dominated  by a  very   large   number  of  establishments  of  very  small 

scale,   suffering  from  the   well-known  problems  of underfinancingt 

lack  of  technology,   know-how and   proper managerial  methods.     This 

fragmentation of  the   industry  plus  the smallness  of  the market 

in absolute   terms  have provided   few significant  outlets,   domesti- 

cally  for any of plastics   raw materials  that  constitute  a 

necessary complenent   of the  petrochemical   industry.     Table   3 gives 

a breakdown  of  the  consumption of plastics  raw materials   in 

Greece  in recent  years as  well  as  forecasts  for  1970 based  on 

a  lyfc>5 survey by  L.   H.  Manderstam and Partners. 

d. Fibres. 

The textile industry, one of the moat advanced sectors in 

the Greek economy, has a long history and has been in recent 

years undergoing extensive modernization and rationalization. 

This industry has used predominantly cotton which is in abundant 

local supply as its raw material and has only recently entered 

the era of using synthetic fibres for textile products.  However, 

consumption of synthetics is still in its infancy, as Table 4 

indicates, and although there ought to be a substantial margin 

for rapid increase it is very difficult to predict in what 

stage consumption will require extensive domestic capacity 

for synthetics. 

e. Rubbers. 

The consumption pattern of synthetic rubber materials in 

/... 
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Greece, (identical to the import movements since all domestic 

requirements are met by imports) does not show any outstanding 
development during the last ten years. 

Footwear and misxellaneous industrial uses form a substan- 

tial share of the demand.  Although the Pirelli tyre and tube 

factory commenced production in 1962, considerable quantities 
of tyres are still being imported. 

The bulk of synthetic rubber raw material imported is of 

the Styrene-Butadiene Rubber (SBR) type and this most likely will 

continue to occupy its predominant position in the field. One 

report  has the domestic requirements for SBR in 1970 at the 

level of 6.000 - 9,000 TPY out of a total of 8,000 - 12,000 TPY. 

Developments in the transport sector of the Greek eoonomy 

and private car owneiship will greatly influence the future of 
synthetic rubber in Greece. 

f» Othw Petrochemicals. 

The domestic requirements for chemicals classified as petro- 

leum derivatives (other than polymers) have risen substantially 

over recent years. Apart from a few products which are produced 

locally to a limited extent, all the needs are met through 

imports. Among the various classes of products the following 
deserve particular attention» 

** P«*«r*«Bta and surfactants. 

Detergents have seemingly progressed in the Greek market 

 r»ther swiftly, at the expense of soap, and continued growth 

(2) L. H. Manderatarn and Partners$ "Survey of the Fertilizar and Petr' 
ohtaioal Industries in dr.«««,  June \Ul U4*y  * f 

A.. 
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is forseen.  In this respect determent alkylate requirements 

are expected to rise considerably.  Other raw materials, like 

ethyleneexide, alcohols etc. for the production of surfac- 

tants for the textile, leather and paper industry, are being 

used only in very small quantities. 

ii.Solvents. 

The main solvents in use are the lower alcohols, the 

chlorinated compounds, aromatics and miscellaneous other 

hydrocarbons (hexane, white spirits, etc.), The Greek market 

is rather limited amounting currently to 5*000 TPYV 

Future applications and customs duties developments will 

influence the rate of growth of this sector, generally 

expected to expand. 

iii. Plastici8er8. 

The bulk of the requirements for plaaticisers will ori- 

ginate from the processing of PVC and it is estimated that 

on the basis of the 15,000 metric tons PIC projection for 

1970, the requirements for phthalate ester plaaticisers 
(4) 

would be of the order of 4f000 tons per year.
v 

2. Evolution of the Petrochemical processing industry in Greece 

*• Supply of primary materials. 

Greece has no known deposits of petroleum, natural gas or 

coal. The sole alternative domestic source of primary materials 

(3) Esso Pappas Estimates 

(4) L. H. Manderstam and Partners! "Survey of the Fertiliser and 
Petrochemical Industries in Greece"t June 1965 

/... 
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for petrochemical  products   is   lignite.     The   only  developed and 

extensive  lignite  deposit  in  Greece  of a grade suitable  for  petro- 

chemical  processing,   lies  in  Ptolemais   in the  North-Central   part 

of the  country.     Barring unexpected  discoveries  therefore,   imported 

cruce  oil must  constitute  the   basic   long range raw  material   for 
the petrochemical  processing  industry. 

b.Fertilizer Capacity. 

In the  chemical  industry  the  fertilizer plants  have   the longest 

history  in Greece.     The  first   phosphate  fertilizer plant went  on 

stream in Greece in I920 in Pireaus  and  xs  still  today  in operation 

producing at  capacity  380,000   tons   of fertilizers  per year. 

In 1964  the  second  nitrogenous fertilizers   plant   in Greece  went 

on stream based on the  production of ammonia  from lignite.    The 

Ptolemais plant  is  located on  top of Greece's  most  developed 

lignite  site,   has an ammonia  capacity of 95,000 tons per year and 

produces   various  types  of fertilizers of the  order  of 295,000 
tons per year. 

Finally in I966 a third fertilizer factory  *ent on stream 

in Kavalla with an annual capacity of 250,000 tons  of fertilizers 

including an ammonia plant with an annual capacity, of 50,000 

tons based on partial oxidation of crude oil. 

The combined capacity of these three plants  is of  the order of 

925,000 tons per year in various types of fertilizers, with a 

corresponding supply in plant  nutrients of 265,00&5) metric to ne 

(5) IMO Pappas Estimates 

/... 
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versus  I966 requirements  of 260,000 metric  tons  in the country 

as a whole. 

c. Refining 

Late in 1958 the first refinery in the country went on 

stream in Aspropyrgos near Athens with a design capaoity of 

1.55 million metric tons per year which was subsequently raised 

to 1.8 million metric tons. Demand fer petroleum products had 

outstripped the capacity of this refinery by the time its opera- 

tion had started. Demand currently stands at 5«1 million metric 

tons per year, including sales of 1.5 million metrio tons to 

aviation and international bunkersí 

d. Plastics. 

In 1965 Dow Chemicals established the first plant aimed at 

supplying materials for the plastics industry in Greece with an 

original oapacity of 3,000 metric tons of polystyrene - presently 

expanded to 5.500 -based en imported monostyrene. This plant 

is located about 40 miles from Athens. 

3. The oonceptien of the Theasaloniki petroohemioal complex 

In the early sixties the eoonomy was faced with the following 

significant elements that played a role on the policy for the deve- 

lopment of the petrochemical industry! 

(6) Esso Pappai Estimates 

/••• 
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a. a rapidly growing shortage in petroleum products 

b. a rapidly growing shortage in fertilizer capacity and especially 

ammonia, and 

c. the desire of the Government to create a pole of industrial deve- 

lopment in the North of Greece in order to change the structure 

of the latter's agricultural economy and to counterbalance the 

tendency of the manufacturing industry to concentrate in the South 

and espeoially in Athens. 

In discussions held with Mr. T. A. Pappas it was decided to 

study the possibility of promoting the establishment of a refinery 

in Thessaleniki as well as the creation of a number ef petrochemical 

plants. 

This study concluded on the feasibility of a petrochemical 

complex consisting of the following! a refinery, an ammonia plant, 

n  steam cracker, a chemical solvents plant, a PVC plant, and a steam 

and utilities plant serving the above mentioned plants as well as 

those mentioned below. 

Subsequently the following steps were taken to expand this 

basic group and enhance its viability. 

Agreement with the National Bank of Greece, the Greek Chemical 

Products and Fertilizers Company and the Société St. Gobain to esta- 

blish their proposed fertilizer plant in Thesealoniki and link itsalf 

to ammonia produced there. 

Ethyl Corporation agreed to establish a plant to be supplied 

with ethylene from the steam craokax as a raw material for the pro- 

duction of tetraethyl and tetramathyl lead as well as vinyl chloride 

monomer to •• used as feedstook for the production of polyvinyl-chlo- 

ride (PVC). 

A.. 
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Finally another agreement originally with a Greek business- 

man, provided for the establishment in Thessaloniki, as an integral 

part of the petrochemical complex, of a caustic and eh?orine plant 

which would, among other things, supply chlorine for the Ethyl plant. 

The implementation of this agreement was later taken over by Esso. 

Technical and economic characteristics of the Thessaloniki hydro- 

carbon complex. 

Table 6 summarizes the characteristics of the Thessaloniki 

Hydrocarbon complex and the attached Graph 7 outlines the degree 

of its interdependence, its principal and products and its basic raw 

materials. 

The baaic plant in the complex is the refinery with a design 

capacity of 2.5. MMT per yenr of crude.  It is a hydroskimming 

refinery with atmospheric and vacuum distillation and with a catalytic 

reforming unit, or Powerformer, for gasoline quality improvement. 

Esso's hydrofining process is used to remove sulphur from the light 

distillate products. The refinery design incorporates the latest 

features for low cost operation, such as in-line blending of products 

without the use of intermediate tankage, and for savings in fuel costs, 

the refinery is one of the mos-', fully heat integrated in the world. 

The ammonia plant has a production capacity of 105t000 tons 

per year of ammonia. The feed is naphtha from the refinery. The 

ICI catalytic reforming process is used to convert the naphtha, in 

the presence of steam, to hydrogen, Co and CCL. After catalytic 

shift convertion of CO to COp, the Cd«, the C02 is removed fron 

the synthesis gas in a Vetrocoke unit, which employas a solution of 

an arsenic salt for COp absorption. The synthesis gas» consisting 

A.. 
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of nitrogen and hydrogen in proper proportions, is compressed to 

500 atmospheres in two 'multi-service compressors, operating in 

parallel and driven by two 6,500 HP synchronous motors.  Ammonia 

synthesis takes place in i catalytic converter under controlled 

temperature conditions, and the product is stored at atmospheric 

pressure in a refrigerated storage tank at -33°C. 

A high degree of thermal efficiency is obtained by using the 

ICI steam reforming catalyst. 

The solvents unit also uses naphtha feedstocks from the 

refinery to produce hexane, white spirits and special boiling 

point naphthas. It is principally a distillation unit with a 

hydrogénation step for saturation of aromatics in the feed to the 

hexane section of the unit and a treating step for quality impro- 

vement of white spirits. Total production capacity is 24,000 tons 

year of solvents. 

The steam cracker, which also uses refinery naphtha as a feed, 

has a production capacity of 15»000 tons per year of ethylene. 

It is small in comparison to the giants now being built elsewhere 

in the world; however, its design incorporates very interesting 

efficiency features, such as the use of special alloy tubes for 

higher conversion levels from »aphtha to ethylene and the use of 

simple furnace by on-stream decoking. 

The electrolysis unit has a design capacity of 27,000 tons 

per year of chlorine with a corresponding production of almost 30,000 

A.. 



ID/COMF.1/G.60 
English 
Pag« H 

tons  per year of caustic  soda.     Facilities have  also  been provided 

In this plant  for  producing  14,000  tons  per year of sodium hypo- 

chlorite,   2,000  tons  per year of sodium sulphide  and  11,000 tons  per 

year of muriatic  acid.     The plant  size was determined by the combined 

effects of Ethyl's  requirement  for chlorine,  the Greek market's for 

caustic soda and   the other inorganic products,  as well as  the planned 

production of polyvinyl  chloride  in the hydrocarbon complex.    The 

plant uses  rock salt »rine as  a feed.    The electrolysis  takes place 

in mercury «cells designed and  furnished by the Olin-Matheson Com- 

pany in the united States.    The cells are  the largest  of their kind 

and  incorporate  new,  high capacity  features recently developed by 

Olin- Mathieson and used commercially here for the first time out- 

side  of 01in»s own plants. 

The  polymerization unit for the  production of polyvinyl 

chloride, PVC,  has a design capacity of 12,000 tons per year, and 

is expandable to 20,000 tons per year with minimum investment.    The 

plant  is designed  for the Mitsui process.     It will prooess vinyl 

chloride monomer produced by Ethyl Hellas and will make suspension 

type resins  in grades commonly used by plastics  fabricators in 

Greece. 

These plants and processes along with the common «team, 

power and water systems,  represent an industrial undertaking of 

a complecity seldom encountered anywhere,  in terms of simultaneous 

construction and start-up. 

The start-up of the utilities systems in early I966 was 

followed by the refinery start-up in April.    Crude was fed to the 

pipestill in April 4 and six days later, on April 10,  all produots 

/... 
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were  going  to storage  on  specification. 

In early May,   feed  was   introduced  into  the  ammonir;  plunt. 

Because  of  the need  to  prepare  catalysts  and  to  commission a series 

of process   steps,   the  initial  start-up had  to proceed   in a  stepwise 

manner and   took considerably  longer  than the  refinery start-up. 

On May  28  the  first ammonia  went to  storage,   and  within a  few weeks 

the plant was  operating  at  80$ of capacity,   supplying  the  ferti- 

lizer plant  of Chemical   Industries  of Northern Greece  Company, 

which was  also completed  on schedule,   to  supply fertilizer requi- 

rements  for  the agricultural  season starting in the  Fall of I966. 

In spite of several mechanical and operating problems,   the  overall 

performance  of the ammonia pl3nt has been very satisfactory,  with 

extended periods of operation at 99e/'- of capi<city. 

During June and July the  solvents unit was  commissioned with 
essentially no operating  difficulties. 

The electrolysis plant and the PVC units were mechanically 

completed  in October and  operating personnel were ready for start-up 
activities. 

Finally in February  I967,   the Ethyl  plant went  on stream 

allowing simultaneous  full-scale operation of the Steam Cracker, 

Chlorine and PVC units and  the  entire hydrocarbon complex was thus 

in normal operation enly  30 months after ground breaking. 

One thing thai should be     noted about this hydrocarbon com- 

plex is that while the refinery, ammonia,  fertilizer and Ethyl 

plants are designed with capacities allowing efficient and compe- 

/... 
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titive operations by curent   technology,   the  caustic  and  chlorine, 

ethylene,   solvents and  PVC  plants  are considerably  below minimum 

efficient  capacity envisaged   by current  technologies.     As an illu- 

stration one  could state   that  while steam crackers   are  currently 

designed   for  500 thousand  tons  per year output,   the   Greek plant  is 

1/20 of that  capacity.     These  plants have been designed  so  that  their 

capacity can be  easily expandable;     Greek requirements   today,  however, 

are  only a  fraction of even  the current capacity of some of these 

plants and  therefore expansion cannot be anticipated  for years. 

On the export side,  the  high  transport cost of many of the petroche- 

mical products  involved and  the snail size of the plants make exports 

extremely difficult,  although,  as will be seen further on,  considerable 

export achievements have been accomplished.    The  first element to 

keep  in mind  is  that in the  case of many of these  plants  the constru- 

ction was  a pre-investment  in anticipation of Greece's  future requi- 

rements and  its  need  to acquire  the necessary technology. 

5.Developmental effects  rf the  Thesaalnpiki Hydrocarbon complex nn tt». 
Greek economy. 

a* Effects on investments. 

Table 8 outlines the incidence of the Thessaloniki hydrocarbon 

complex on total investment,  manufacturing investment and foreign 

investment under Law 2687, which is the country«amasio foreign inve- 

stement incentive.    In this significant case most of the capital for 

the Thessaloniki hydrocarbon complex came from foreign countries, and 

represents the largest single such investment in the country's ten 

year-old history of attracting foreign busines,  especially in manu- 

/... 
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facturing.  Needless to say that the effect on manufacturing invest- 

ment in the economy of Northern Greece is even greater although harder 
to estimate. 

What is more important, however, la that the hydroorbon cern- 

ie* has laid the foundation for further investment in the future. 

Ite requirements for importing about 45 thousand tone of salt per 

year, which far exceeds the country's current capacity, have assured 

a potential outlet for a sait plant, which is now beins contemplated. 

A sulphur plant, which will reach 10 thousand tons of output per year 

is under consideration for the refinery. Furthermore, the country 

has acquired the basic manufacturing ability for the production of a 

whole range of petrochemical products necessary in the modern fibre 

plastics and rubber industries. These possibilities, however, have 

« be viewed with a great deal of caution because the country's con- 

sumption in these products is still very small by international stan- 

dards while duty protection is small and rapidly diminishing as a 

result of Common Market Association. A rush to establish capacity 

for these products may lead to uneconomical sizes. 

** Effects on Manufacturing, lncome anrt mltr„t 

The Thessaloniki hydrocarbon complex is currently in the process 

of changing the entire structure of the manufacturing sector in Oree- 

ce fro» consumer orientation to an intermediate product orientation. 

The incremental effects it exerts in this direction are shown in the 

oo.pari.on of the index of total industrial production and that of 

the petroleum and chemical industries for the years I964 through 
1966 (Tabi, 9). It should „„ noted that ^ of ^    # ^ 

A.. 
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Thessaloniki will reach  normal operatiti^  , 
* **« levels  in 1968 and  their 

effect on output  in that year will be eVo en more pronounced than 
in  1967. 

Balance of Payments  Effects. 

In terms of structural effects  ot^ 

loniki hydrocarben complex,  benefits  the 

"the economy,  the Thessa- 

balance  of payments 
more  than perhaps any other industrial „„.^     , v * umt.   (Table  10).     Appro- 
ximately 30$ to 40$ sf the total initiai   . 

*  investment was   spent  lo- 
cally.    That means   that about $35 milli^ UI' went  to  increase  the 
country's  foreign exchange  reserves whinu     x ^   ,, 

(n\ ch at the end of  I966 stood 
at   $276.3 millioni u 

Furthermore  the  country acquired  6-_ 
'*port capacity in petro- 

leum products and ammonia for the firat +., 
time,  assuring signifi- 

cant foreign exchange revenue for seve*al **A years.    The Ethyl plant 
is probably the first manufacturing ènt»>.    _, 

uprise in Greece  not  based 
on local primary resources,  which is a QW 

*J?> export  industry. 
Finally the start-up the hydrocarbon com-i 

"»P-lex means substantial 
foreign exchange  savings on products whi„, 

* ich we hitherto  imported. 
d.  Employment effects. 

The petrochemical  industry in gen6ï,n, un JA '-ral  is a highly capital 
intensive activity whose effects on the a    , 

«oployn.ent and manpower 
situation must not be examined in terms ~*  „ 

of direct employment only, 
hut also in terms of opportunities for a„    _, 

Quiring highly complex 
processing skills,  and multiplier emplov*    . 

* uy*ent generated in the 
community ly the operation of these pls.^ 

(7)  Bank of Greece 
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In the case of many units   in the hydrocarbon complex,  Greek 

engineers  and other professionals  had  no expereience whatever in 

their operation.     Greek Engineers made about  50  training trips 

to similar industries  in Jamaica,   Aruba,  Spain,  Holland,   Norway, 

Japan,  Canada,   the U.K.  and  the  united States. 

A number of engineers  and   technicians had  to  be brought in 

from abroad tr  start up the plants and  train the  Greek counter- 

parts in their operation.    At the peak the number  in the Esso 

Pappa8 hydrocarbon complex alone  reached about 90.     However, many 

of the foreign technicians  have already completed  their task and 

left and  it is expected that by the end of 1967 only 5 will still 

be  in Greece.    Total  employment   in the Thessaloniki  hydrocarbon 

complex is in the order of 1100 persons with a high proportion 

of professionals and  skilled technician«.    For the  town of Thes- 

saloniki this has wide ranging social effects as  well.     It provi- 

des a solid professional middleclass to what was up to now an 

agricultural market center and export harbour.   It  provides an 

outlet for the graduates of the  local University and other voca- 

tional schools,  and  it increases  the incentives  for other profes- 

sionals, who up  to now have concentrated in Athens,   to live and 

seek career opportunities  in the  North. 

It is usually accepted that a basic manufacturing job in a 

cooaunity creates  the opportunity for another four additional jobs 

in the saine community*    If we accept an average family size of 

three that means  that the creation of this hydrocarbon complex 

affected a population of 16,500 people. 
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e. Effects on regional industrial -infrastructure. 

An indispensable condition for industrial development in 

a region is th« existence of a minimum infrastructure, such as 

to attract private industry.  On the other hand, the creation of 

this infrastructure is very expensive and its creation is uneco- 

nomic unless it is utilized by a substantial margin.  This creates 

a vicious circle whereby infrastructure cannot be justified be- 

cause of lack of industrial superstructure and the latter cannot 

be created because the former is absent.  The conception of the 

Thessaloniki petrochemical plants as a number of highly inter-re 

lated units, created at the same time and in a single location, 

provided the opportunity for a number of facilities to be established, 

which will not only supply this hydrocarbon complex, but will 

make the operation of further new industries in Thessaloniki 

feasible. 

The most significant developments in Greece in this respect 

were i 

1. the creation of a new water supply source, which had been 

planned but not implemented, 

ii. the accelerated construction of a double high tension power 

line system, 

iii. the completion of a new 5th pier at the port of Thessaloniki, 

The movement of raw materials and products through the port 

of Thessaloniki as a result of the creation of this hydrocarbon 

complex are given in the attached table 11. This movement is 

A.. 
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going to virtually revolutionize the revenues of port operation 

and will generate income for further improvements which will, in 

turn, attract more shipping business so that the port can become 

an autonomous source of growth and activity in the city's economy. 

f* Effects on local business activities. 

At was implied in the section on employment effects, the 

operation of the hydrocarbon complex has boosted business acti- 

vity in the Thessaloniki community.  However, rather than gene- 

rating shortages and inflationary pressures, it has simply raised 

activity in a balanced way.  The reason is simple.  It is esti- 

mated that about t6.2^8) million were transferred to local property 

owners for the purchase of land previously in agricultural use, 

to establish the plants. This capital equity, in turn, was the 

basis for the creation of real estate to supply new housing needs 

and the creation or expansion of small businesses supplying 

services or materials to the hydrocarbon complex and the people 

working in it. The fact that the hydrocarbon complex has, on 

the other hand, assured outlets for this new real estate and 

business, has helped keep the money in the region on a permanent 

basis. If this money had been transferred to the local population 

without generating such long term demand it would probably have 

found its way back into the Athens area or would have been di- 

rected to current consumption. 

(8) Esso Pappas 
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6.   Conclusions 

Industrial  development policy is  a  tool  by which  growth  that 

would  have   taken place  much slower,   if at   all,   and  in a loss effi- 

cient and  coordinated  way can be  accelerated and be  accomplished 

without waste  for the  maximum benefit  of  the  country  concerned.      In 

this  context   the  development of   the petrochemical  industry  in Greece 

is  useful  in terms  of   the  experience  it can add   to developmental 

organization and  planning.    The   preceding   paragraphs,   I think,   demon- 

strate the  following  points: 

a.  An achievement in coordination 

The basic  petrochemical complex  in the  oountry was achieved, 

with parallel action by the  Greek  Government,  by  three major 

international corporations,   nannly Standard Oil Company  (New 

Jersey)  and Ethyl   Corporation from the  United States and  the 

Société St.   Gobain from France,  the major Greek Bank,  the oldest 

fertilizer  company  in the  country,  Mr.   T.  A.   Pappas and  other 

private  businessmen.      To achieve  this   in the best  of circum- 

stances   is  p.  feat   in itself;   to do  it  in a developing country 

verges  on  the unbe lie valile .     It is  interesting to  note  that 

the Greek government  offered   no fianancial assistance,   in the 

implementation of  this project,  which,   in full operation,  it   is 

estimated,  will generate fiscal revenues  of the order of $15   to 

$20 million per year.    The main tool3  for its  implementation 

were a satisfactory  foreign investment   law and  the   «ridging of 

broad government objectives on industrial and regional development 
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with specific  economic  needs  that  offered  sufficient  incentive 
to private   business. 

b»   An achievement  in technological  integration. 

Petrochemical  industrial  complexes,  more  or  less  similar to 

the Greek  one,  are  not unusual   in industrial  countries.     Nowhere 

in the world however,   has  a petrochemical complex of such  sophi- 

stication  teen built and started up successfully within a  30- 

month period.     The  integration and  startup experience of  the 

Greek petrochemical  industry is  a positive contribution to  the 

technology available world wide. 

c»  An achievement in regional development. 

Many people involved  in developmental planning are aware 

that there  has  been quite  an interest and effort  in the  last 

decade devoted to the  concept of "industiial poles''  in less 

developed  regions  in many countries  all over the world.     There 

are very few examples,  however,   of such a pole  having been 

conceived,   planned and created within a four-year span without 

subsidies and an economic government assistance and having 

transformed  the technological productive and socio-economic 

potential of a whole region. 
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Table 6 

THESSALONIKI PETROCHEMICAL COMPLEX 
TECHNICAL AND ECONOMIC  CHARACTERISTICS 

PLANT        PRODUCT DESIGN 
CAPACITY 

(MT/YR) 

FIXED 
INVESTMENT 
(I MILLION) 

EMPLOYMENT 

(FL- 

ESSO PAPPAS GROUP 

Refinery    -    Petroleum Products 2.500.000 
Asunonia      -    Ammonia 
Steam Cracker-Bthylene 
Solvents Hexane 

White Spirits 
Others 

Other Petro- PVC 
chemicals   Caustic Soda 

Chlorine 
Sod. Hypochlorite, 
Muriatic Acid, etc. 

Esso Pappas    Pover 
Industrial      Steam 
8o. Water 

Misc.  Facilities 

Sub-Total 

ITPYlf WW* 

Ethyl Tetraethyl Lead 
Tetraaethyl Lead 
Ethyl  Chloride 
Methyl Chloride 

Ethylene Chlo. Ethylene Chloride 
Vinyl Chloride 

SICNO 

Fertilizers Pert.  Compounds 
(16-20-0) 

Grand Total 

105,000 
15,000 

24,000 

12,000 
30,000 
27,000 

25,000 

200,000 

22.3 
8.2 

6.4 

16.1 

23,000 
100 MW 
100 MT/HR    18.8 

1000 M5/HR 

71.8 

15.0 

11.0 

97.8 

296 
72 

66 

197 

(Allocated 
to plants 

above) 

631 

200 

25O 

1,081 

SOURCEi  Esso Pappas, Ethyl Hellas, SICNO 
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