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ISTRODUCTIOS 

1. On the recommendation of the Second Consultation on the Petrochemical 

industry, U~IDO convened the first Expert Group Meeting on International 

Co-operation in this sector, held in Vienna Austria, from 

19-21 September 1984. 

2. The st~dies conducted by UNIDO's secretariat on the development 

of the petrochemica' industry since the Second Consultation meeting 

in 1981 has indicate~ that a cor.tinued growth in demand o~ petrochemical 

products is expected in developing countries which pres~nt ar. obvious 

opportunity for the growth of the industry. This poses great possibilities 

for global <..a-operation in petrochemicals wheL1er between developed 

and developing countries or among developing countries. Two studies 

were presented by the U~IDO secretariat to the September m~eting on 

international co-operation; one on the restructuring process 

in the industry and the expected g~owth in demand and the second on 

aspects of global co-operati~n in the industry. The participants were 

requested to study matters concerned with co-operation at national and 

corporate levels. 

I. CO'.CLUS IONS A~D RECOMMENDATIONS 

3. The Expert Group Meeting felt th,t further work on the following 

topics could be considered to further intrrnational co-operation in 

tht> petrochemical industry. 

(a) Thr need for updated informativn may include: 

i. the establishment of a data bank on available services; 

ii. annual publication of world SU?ply and demand and the 
special involvement of chemical associations in this 
exercise; 

iii. the identification of market potentials ar country, regional 
and global level; 

iv. a directory of capabilities existing in developing 
countries. 

(b) To increase the awareness of developed and developing countries 

of global opportunities opened in petroch~micals in order to optimize 

the use of 61obal resources, through: 

i. the organization of meetings to facilitatr contacts and 
exchange ideas and expe1·iencf!s; 

ii. to ascertain co1monalty of interest and willingness 10 
co-opt>r,1tc; 

iii. chr provision of t~chnical assistance services, and 

i ;,, •• i ( d ~ j , :" 
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(c) To impress upon new producers the need for sound and realistic 

project planning and implem~nta:ion including alternative approaches 

~o integrated p~trochemical co~plexes. 

(d) To investigate relevant techno-legal aspects and longer te~~ 

arrangements, in particular new forms of collaboration and novel instru

ments for its attainment. 

4. Participants strongly indicated their willingness to collaborate 

in the Sorth-South co-operation dialogue. To that end and as one 

possibility, more frequent contacts were proposed and agreed upon. 

I!. ORGASIZATIOS OF THE MEETISG 

5. The first Expert Group Meeting on !r.ternational Cc-operation on 

Petrochemicals, organized by the United Sations Industrial Development 

Organization (USIDO), was convened in Vienna, Austria, from 

19-21 September 1984. The list of participants is presented in Annex A. 

6. The meeting was opened and c~aired by the Chief of the 

Chemical Industries Group, Segotiations Branrh, Division of Policy 

Co-ordination, USIDO. He suggested that disc1·ssion on co-::>perathn 

should focus on: 

(a) Areas of co-operation 

(b) Seeds to be covered 

(c) Contributions to be given 

(d) Difficulties to be envisaged 

both at comp~ny and at national/international levels. 

7. The following agenda was con~idered by the meeting: 

(a) Opportunities opened by the global restructuring of the 
perro~hemical industry 

{b) Bases for promoting international co-operation 

(c~ Action required to prepare and implement schemes of 
co-operation. 

8. In order to facilitdte its discussion the meeting agreed to consider 

the promotion of inter:iational co-operation in the petro-:hemical indu::.try 

on two levels, names company level and national/international level. 

.· 
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A. CO-OPERAT!O~ AT COHPASY LEVEL 

9. Discussion at company level was focussed on main dreas of co-operation 

in marketing, technical and corporJtive co-o~eration. 

Marketing ol petrochemicals 

10. It was stated that some co-operation forms in developed countries 

depend overwhelmingly on company to company co-operation and as such 

does not compare to co-operation in developing countries where the 

government is greatly involved. The example of pipeline grids in 

developed countries was quoted for this purpose. 

II. Profit motive in such co-operation arrangements was considered as 

the driving force for any arrangements in this area. Government 

involvem~nt to manage such a co-operation was seen as crucial but also 

sometimes problematic in developing countries. 

12. Considerable pressure or restructuring of the petrochemical industry 

in devPloped cou.itries is being exerted. On the othe:- hand increased 

production in some developing c-iuntries at lower production and opt'ration.11 

costs would support acceptable product price levels. Co-operation 

between partners, who have market and those who have competitive raw 

m.Herials is viable. A prorer "'"chanism is needed to contribut,, to 

tlw continued developmenL of the industry in developing countries l.'!iid1h.is 

come almost to a halt in recent time. 

I). Commodities rather than performance petrochemical products Wf'rP 

suggf'sted for co-opPration in order ~o take benefit of Pasy, large scale 

ship~ents of products produced in large sc3le plants wherPas custnmf'r 

SC'rdce oriented products should be done by local producers mald11g op! i.m1m 

11s!' when•ver possibl<' of complementarity in production. 

14. Although local m<1rkets hav<' absorbed a large sh;1rl' rd rh(· producr i11n 

from nf·w pet rorh<'mic:al C'<'nt ers in devc>loping count ri<'S somp sh:. rt' of 

th•· produ~·tion had tobe ('lCportc>d to olh1·r markPts. SincP trad1· flow!> 

hl'twrc·n countries wi·ri• •'Ssenti.il to maintain ordr·rly m.1rkl'!S, tr1cl1· 

harril'rs w<•rp conc;idc•r!'d as h.1rmful to ttH' dPvr>lopm,.nr nf rhP incl11~.1 rv. 

SPv1·ral cases W(•re pn•sent••d to rhis 1·ffPcl. 

I'>. Plane SPrviccs WPr<' frl r as h<'lng most lmporrant for s11cu·o;r,ful 

opt•ratlons on continuous b.1sl!;. Spl'l'ial ;11tc·nrinn to n11rk1'I cl1·v•·lopm•·1ir 

w.1r. also consiclPrrd ,1s ess<'ntial ro su~.r.lin dev1·lo,rnJl'nl and (eo11ri11u:p1•. 

npc·r.ir ion. r;ovl'rnrwnr rl'guLll ions .111d rol ic i1·r. in rl1·,·1· loping ( '111111 Ii '• 

·Ln11ghr in h.11•1· th<' n.r1st rr111 i-11 irrtp.1• r 'lll th(· rlf'V•·I, 1•nwnr ,,f rli•· i11d11: r r· .. 
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16. Governments role in feedstocks was seen important in most countries 

to provide a general framework in which companies can operate. 

Co-operation in basic petrochemical products was felt to be easier except 

in aromatics where pro~uct ballance might cause difficulties. Balance 

problems could also emerge in other basic products particularly when 

more ~thane is used in crackers. 

17. Although a number of new co-operation forms like swaps, long term 

sales arrangements were introduced during this decade in the area of 

co-operation in the products, it was felt however that their use is 

limited. Saturation of the markets leading to lower price levels was 

not seen as being convincing to increase demand in developed countries. 

18. The particular requirements in marketing of petrochemicals are 

described in table 1 taking into account envisaged contributions and 

difficulties. 

Technical co-operation 

19. Exc~pt for some infra-structural problems such as electrical power 

and water problems, the o~erations of petrochemcial complexes in developing 

couutries have been a great success. Thus the fiows of good experiences 

between developed and developing countries could be beneficial to both 

although the benefit to developing countries might b~ greater. 

20. Foreign c··rrency limitations have lead to maint~nance problems in 

some developing countries. It was thought that centralized warehouses, 

standardization, assistance to local producers, creation of producers' 

clubs etc could reduce stocks of maintenance items cons•derably. An 

example was given where stocks were reduced by two-thirds. 

21. Technical services could be an important iLem of co-operation where 

developed countries' long experiences could be of immense value. It 

was also stated that due to layof(s in developed countries many experts 

would be available to offer their services to developing countries. 

These experts could be used for training in developing countries. Other 

poss bilities include cutside maintenance companies, special servic~s 

companies, extended education abroad, consulting services, etc. Some 

developing countries with rich experience in the field, extending !n 

~ome cases over 30 years, are well situated to offer these services 

internationally. 

• 
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Technology 

22. The transfer of the latest technological developments to deueloping 

countries was felt to be most important and shoulJ be reflected in 

contractual arrangements with the proper safeguards to lowering their 

cost. In this regard information flows were regarded as crucial. Severdl 

sources where such information was av~ilablc were quoted. 

23. Some developing countries noted that their experiences in trdining 

were often negative leading tc situations where they were forced to 

hire outside operators due to difficulties in getting proper rechnic3l 

services. The importance of strong technical bac~ground was felt crucial 

to successful and safe operations. 

24. Some developing countries have been able to create their own technology 

and make them internationally available whereby some examples were ~ivrn. 

Although in the field of research and developmer.t it was felt that a 

large vacuum still exists in developing cour.trirs. The nerd for 

research and development is expected to greatly increase in the future 

particularly in the field of ~roduct applications because of severe 

environmental conditions :n most developing ccuntries. Examples of 

co-operation in this area were £iven. 

25. Equipment manufacturing infrastructure in some developing co11ntrirs 

was rep0rted to be high offering good opportunity of co-operation. 

Close contac~s with equipment manufacturers were emphasized. 

26. Plane safety was found to be another important area of co-op~ration 

whereby feedback in the fcrm of built-ir. safety measures should primarily 

be used. Different forms for safery information flows wcrr recommended 

like information exchange, short plant visits, demonstrations, international 

conferences of instirutions, as~~riations and alike. Proper attituJe, 

safety schemes and management action with safety ~· lits were highly 

recommended. 

27. Environmental control with low emis~ions, safe standards, appropriate 

engineering measures and references were found increasingly important 

in d~veloping countries tak!11g due account of toxicological problems. 

Examples quoted from industrializeu countries ~how t:1at retrofi~cing 

cosr~ to comply with environmental protect?on regulation could compel 

the shutdown of some planr5. 

28. Practical requirements, contributions, obstacle~ and conclusion 

on thi~ topi~ are given in table I. 
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Corporative co-operation 

29. Conce~ning joint venturrs diffrrent views were expressrd of thrir 

US•'fulness and purpose. It was stated that the interests of the parties 

often change over time. A number of other factors including government 

legislation, owner~h1~ diluti~n. financing questions etc. might change 

bringing in substantial risks as com~ared to other arrangements. However, 

al! these aspects vary from region to region. Thus multinationals and 

larger companies tend to have limited number of joint ventures. It 

was suggested that 50/50 shareholding offer the best chances to collaboration 

wirh equal responsibilities. 

)0. Smaller countries tended to have more optimistic views even for 

minority shareholding joint ventures. Many developing countries frlt 

that joint ventures wrre successful and dynamic business development 

instrument. Also joint venture conditions had been improving recently 

in many developing countries. 

)I. It was found that many possibilities EAist in these arrangrments 

c·n.1bl ing new b.1srs to emerge depending upon the short-term or long-term 

exprctarions of the ~artners for their co-operation. 

32. Concercing the risk it was found that petrochemical compunies are 

short of risk capital compared to oil companies thus being unable to 

r.1kP thrsc risks except occas;onally. llowcver developing countries 

~if fer greatly in this respect. Mutual attraction should hr sustainrd 

in most casrs whrrt> long-tf>rm risk balancir>g is concerned. 

ll. Ri"ik quc>stion was found (•xtrc>mely diffi!.:11lt and .1 vacuum <'Xist<'d 

in dt•veioping countries to this resprct which requirr rhr dc>vPlopmc>rot 

nf .1ppropri.ire insuranc<' schrmrs. 

]4 •. Jnint vrntures wrrr also regarded as optimistic co-operation forms 

llf'tWc·1•n drvl'iopi'1g and developed countries provided propc>r polic.rs .1nd 

.1cr ionc; .1rr rakc>n. Rrquiremrnrs and conditions arc discussed in 

r .1 t, I" I . 

II. C1>-0PF.P.ATION AT NATlONAL/lNTERNATIONP.L LEVEL 

f.nvl'rnmr>nr pol ic.i,~ 

!',, Cr:.vcrnm .. nt pol irrs rcg.1rcling incrnt ivc>s, g11ar,1ntP1•s, proU·< t inn, 

•, r ,. I. i I it y, r 011 r i n11 i r y. f i n.1 nr i ng l" rmr., aid 1• r,. • .,,,,.. rr r on s i do· r 1· d in 

d1·r.1il .ind ~.r·v•·r.il r·i<.1mpl1·~ from cl!'vE·lo~ing and <fpv1·lop1·d co11nrri1•s 

\..'' r. )' 1 1.·, r1. 

• 
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36. Stability and attractive iccentives, re1sonablc tariffs, stablr policirs 

were stressed as being crucial factors for sustaining economically viable 

joint ventures in developing countries-

)7. Information flow was unaniw.ously found as an important basis for 

co-operation between ~orth-South where U~IDO's role could and should 

be crucial. 

38. To implement this target a meeting was proposed betwern con(ributors 

to the data bank with representatives from chemical associations, 

multinationals and other companies holding data-banks and willing to 

contribute. Table 1 represents an overaal view of the items discussed. 

International co-operation 

39. Information about factors such as supply and demand, capacities, 

export, import, available forms of co-operation, technology, etc. in 

the form of data banks W3S found to De important as basis for information 

flows and co-operation between North and South where U~lDO role could 

and should be crucial. 

40. U~IDO organized meetings and conferences which would help to a.:hieve 

the gcals sensitize both North and South to optimize resources and 

to draw up real stic programmes for helping developing countries in 

their industrial development. An overall view of this topic is presented 

in table 1. 

41. Exchange of experiences was felt greatly needed in achieving chose 

targ~ts and avoiding the creation of non-viable piojects. 

42. Continuous market r~search was stressed to be of utmost imporr.ance 

through co-operation so as to depict obstacles and to improve ma;~ct 

condition through mar~et develof~ent and industrial linkages. 
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A. C-:>mpanv level 

1. Commercial 

a) Marketing 

b) Marketing 
services 

<.:) Market 
development 

International Co-operation in Petrochemicals 

Requirements 

Orderly marketing utilizing 
different arrangements should 
enable smooth flow of products 
to customers using the 
strengths of attractive product 
prices from low cost producers. 
Profitability should be crucial 
factor and driving force in 
marketing efforts. 

Market services are availab:e 
to limited extent in developing 
countries whereas developed 
countries have accumulated 
abundant services for customers' 
applications and other needs. 
Often the requirements in 
developing countries are much 
harder compared with those in 
similar applications in 
developed countries. 

Potentialities in advantageously 
positioned developing countries 
could and sho~ld be utilized in 
international markets through 
trade-offs in products vs. raw 
materials or other swaps in 
different product patterns. 

C<"ntributions 

Depending on region, these vary 
from purely company to company 
arrangements to government parti
cipation in different forms. 
Complementarity in production is 
key tool in progressive and 
~uccessful co-operation utilizing 
th~ strengths of production 
elsewhere suµplemented by one's 
own capabilities. 

Efforts to i.upport tlie build-up 
of tailor-made service facilities 
and appropriate training should 
be undertaken 4lso by the techno
logy holders. Marketing servirr, 
are needed at all levels but 
especially so at downstream 
processing industries level. 
An inhouse team backed up by 
laboratory and a man running 
customers' needs is a necessity. 

Long-term arrangements, like joint 
ventures, co-operation arrange
ments, government to government 
or company to company arrange
ments could prove to ~e suitable 
t~ols. 

T;ib le I 

Difficulties 

Lack of awareness of the world 
situation leads to overcapacity/ 
overproduction. Stiff barr1~rs 
in~ibit marketing of petrochemicals. 

Social obligations are often 
difficult to overcome in restructur
ing proc~ss. Unawareness of oppor
tunities through co-operation still 
persists. 

Profits pose less interest in 
government arrangements though 
considered imporcant. 

Lack of awareness and initiatives 
prelude gainilig momentum in many 
necessary situations. 

Lack ~r information of suitabl~ 
partners and hindrances like legal, 
duties, barriers, etc. substantially 
limit genuine possibilities, 

--



d) Market 
information 

2. Feedstocks 

a) Raw material 

b) Basic 
petrochemicals 

Requirements 

Gradual and sustained growth of 
the market could support market
ing sharing at companies level. 

Orderly supply of products is a 
necessity for successful 
development. 

Comprehensive information of 
market de~elopment is a pre
requisite to a balanced, 
continuous market development 
and to successful plant 
investment. 

Utilization of advantageously 
priced feedstocks to sustain 
the profitability of the 
petrochemical industry i~ 

very important. These include 
flared gas. gas liquids, heavy 
petroleum fraction~ and also 
new renewable feedstocks. 

Due to the fluctuation in feed
stock availability in some 
basic petrochemicals. certain 
amount of restructuring will 
be needed to sustain balances 
in the market place in most 
basic petrochemicals. 

Contributions 

Concentration on a limited number 
of products and developing their 
marketing taking due consideration 
of the dominant role of the market 
place itself and its regional 
needs. 

Co-operation and information on 
mutual interests keep market in 
needed equilib ium. 

Co-operation between co~panies 
and appropriate associations will 
provide most of the information 
needed. 

Goverr.ment contribution is essen
tial. Arrangements may include 
bilateral arrangements, counter
trade, barter and oth~r direct 
or indirect forms of co-operation. 
Also companies are more involved 
in direct arran~cments. 

Least-cost producers having 
access to advantageous feedstocks 
can provide regional and global 
supplies at competitive prices. 

Oifficultirs 

UnJwarcness o( the complexity of 
the market factors, false 
expectations, different cult~re, 
government policies, etc. some
times inhibit successful co
operation. 

B~ild1ng of overcapacities leading 
to oversupply situations disturb 
delicately achieved market balance. 

Future co-operation in this field 
remains very difficult and in most 
cases unsolved. Difficulties might 
be envisaged in tht compilation 
of such kind of 'onfidential 
information. 

Present situatJon of relatively 
wide abundance of fe~dstocks will 
limit pO$Sibilities of co-operation 
in the near term. Shortage of hard 
currency is a major constraint for 
many countries er companies to 
undertake co-operation. 

Due to overcapacities there is 
little room for co-operation in 
basics in most cases except in 
propylen. 

.. 

... 
'" 



c) Intermediates 

Requirement'> 

Restructuring is also necessary 
in intermediates, with due 
account of the newcomers in 
the downstream industry. 

d) End-petrochemicals Restructuring due to overcapaci
t ies in main end-petrochemicals 
makes the petrochemical indu~try 
healthier and more competitive. 

Co-operation in the build-up of 
global capacities is crucial for 
the successf~l and profitable 
operations, utilization of 
latest technologies should 
be the focus of special 
attention and co-operation in 
developing countries. 

Contributions 

Production from world-scale plants 
should be utilized with different 
forms of co-operation at different 
levels. Some co-operation is 
possible even in oversupply pro
ducts ir. very absorbing markets. 
Co-operation within the industry 
regarding capacity build-up at 
government level is needed. 

An increase in co-operation is 
foreseen due to the em~rgence of 
new producers in developing 
countries and due to new polymer 
producers in other developed 
countries. 

Production from new producers 
will enable healthy development 
of the polymer industry posing 
~reater opportunities at 
different levels both at 
government and at company 
level. 

Contributions in services as 
well as in appli,ations are very 
much needed. 

ll 

... 

Difficulties 

The captive use of aromatic basics 
inhibits co-operation in these 
products leading to balance problems. 
Shortage of capital is a major 
constraint in the estahlishment of 
the basic petrochemica. Lndustries 
in developing countries. 

Lbck of adequate infrastructure 
inhibits development. 

Capital shortages will preclud 
many smaller countries from 
starting polymer production. 

The differing needs and fast 
de~elopment in applications sets 
limitations for the industry in 
developing ~ountrics. 

-""' 



3. Technical 

(a) Plant operations 

(b) Maintenance 
Spare pat'ts 

Require11lents 

Successful plant operations 
nl'Ct'Ssitate that nanagenent considfar a 
number of variables incluaing 
co11ts 1 utilization rate, opti-
11lu:ation of variable costs, 
equipment monitoring, catalyst, 
performance and continuous plant 
improvement. High utilization 
rates will be regarded as crucial. 

Successful operations need a wide 
spectrum of experiences of a number 
of situations, working rules, 
materials, corrosion, safety, etc. 

Appropriate policies should be 
chosen taking into account the 
services, quantities of parts 
vs. plant utility and needed 
safety precautions. 
Adequate continuous training 
efforts with preventive and 
predictive maintenance methods 
should create skilled mainten
ance personnel. 
Adequacy of spare part should be 
guararteed by necessary supplies 
with minimum stocks. 

Contributions 

To achieve maximum output at 
minimum cost rPqufres good 
training f&cilities, technical 
assistance and co-operation up to 
extra-regional visits transplanted 
into a right· organization. 

Exchange of experiences between 
developed and developing countries 
in both ways prove very useful. 

Awareness of maintenance require
ments needs special focusing in 
the capital tied-up/deliveries 
ability. In this context new 
inter-industry approaches and 
standardization is required in 
the delivery of spare parts from 
centralized warehouses on the 
spot or similar arrangements of 
extreme co-operation and local 
production. Training and output 
from developed countries with 
longer experience including pre
ventive maintenance tools with 
non-destructive and turn-around 
testing methods, in countries 
lacking these experiences, could 
significantly support activities 
in this field in developing 
countries. 

Difficulties 

Utility problems have cau~ed 
sanet ill'l's frttquent and long t lnr 
atopagea together with lack of 
appropriate equipment 
parts. 

UnHwareness of opportunities, 
cost minimization, imagina
tive optimism and secrecy 
requirements are somewhat 
hindering exchange of 
experiences. 

Unawareness of possibilities, 
lack of training and even 
lack of foreign exchange in 
the abcen~e of adequate pro
cedures have lead to 
problems on some occasions. 

-"' 

The heavy cost burdens involvrd 
in maintenance problems, lack 
of spare parts, etc. l<'ad to 
loss of production and of 
customers and severely 
interCere with successrul 
business development and 
need sp~~lal measures and 
consideration. 

• 



(c) ·~echnical •ervices 

(d) Training and 
manpower development 

(e) Safety 

Requirements 

For the production to be both cost
effective and in accordance with 
atipulated apecifications con
tinuoua aupport of technical 
servicea/less available backup 
resources is absolutely necess-
ary at high level including 
support activities in catalyst&, 
equipment&, additive&, inhibi
tors, improvements in systems 
and processes, etc. 

Need for comprehensive 1111.1ltiskills 
training with a variety of train
ing tools, continuously programmed 
schemes, is mandatory to achieve 
full-scale benefit& taking into 
account different plant parameters 
in extreme conditions, safety 
measures in operQtions as w~ll 
as human safety. 

Protection of people and assets is 
of crucial importance to success
ful operations in the petrochemical 
induatty poaing aevere hazards in 
many forms. Highly &killed and 
motivated operator• up to top 
management action ia continuously 
needed to minimize losses through 
hazards. 

Contributions 

Limited resources force companies 
to endeavour to use more 
skilled, trained workers, tech
nical services companiea and 
consulting companies. Co
operation with developed 
countries would be useful since 
they have longer experience and good 
idle people at handa. Using long-terrn 
training abroad has proven useful 
in some cases. Examples of new forma 
of centralized services might prove 
usable. 

Besides a variety of traditional 
training tools, like simulators, 
pilot plants, on the trainin~ etc., 
sending operators and engl"eers 
abroad for longer periods ~r time has 
been used, Training responaibil-
ity should i.clude these 
arrangements well in advance. A 
number of ongoing specialized con
ferences provide disaemination of 
useful experiences for newcomers. 
Contractual arrangement play an 
important role in succe~sful 
training input. 

Safety should be taken into account 
from the very beginning of the 
planning process of the plant. De
sign-phase (built-in aafety) can 
best physically protect plant, 
Appropriate training achemes, check
ing lists, rules and attitudes of 
the operating personnel provide 
good background for safety planning 
including sharing international 
experiences through co-operation. 

DH f icul ties 

Lack of skilled and ex
perienced personnel is thr 
moPt important single factor 
to meet inadequacies. Othrr 
problems concentrate on the 
availability of theffe people 
to producers in developing 
countries from developed 
countries. 
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Secrecy questions pose ever 
increasing problems in train
ing •rrangemente. Increasing 
loss of trained personnel 
inhibit its appTOpriate ilrpll!nl!ntation 
in many ways like shortened 
local training courses or 
insufficiently tailored 
training schemes. Also some 
companies in developed 
countries h~ve ceased to offer 
this type of services. 

-V1 

Short sighted attitudes of ten 
preclude successful safety
oriented operations. Savings 
and lack of time, aud1ting 
etc. lead to inefficient 
prrp11rrdnPss in !illfrry q11rc; •. 
tlons. 



.- • E1wirt'nmental 
aspects 

· · · ··<hnolo~)' 

Re qui re111E·n ts 

Plant effluents should be con
sidered carefully to meet the re
quirements of local standards, if 
any, taking into account toxi
cological problems. The specifi
cations should include emission 
limits to be met in the per
formance tests. 

Fast changing technoloRv with 
striking r~cent process invPn
t ions in the petrochemic11l 
field sets high action-oriented 
demands for both old and new
comers in the industry to keep 
themelves ahrea11t of the 111test 
developments, improvements 
and innovations achieving the 
profitability vantage points 
offered by the inventors, 
contractors, lice~sora and other 
technology holders. 

Contributions 

Elaboration of comprehensive er.hemes 
for environmental protection taking 
into account measures like specialized 
con11ulting con1panies, licensor&, inter
~ational co-operation, conferences, 
retrofitting, etc. 

Contractual terms play vital role 
in the transfer process of tech~o
logy taking into account the di~ 
vergencies of the improvement of 
old technologies and new techno
logies, Different spheres of co
operation and collaboration like 
meetings, conferences, exchange 
of informs t ion and the like of the 
actual implementation of new 
technology and improvements wo~ld 
keep those participating cognizent 
of the developments and together 
with own efforts would produce, 
strength and open up new possi
bilities, The achievement of 
strength prerequisites strong 
technical and analytical back
ground, 
Because of long lead-times 
strenuous efforts are needed to 
bring up any new commercial pro
cess technologies, 

Difficulties 

Unawnreness of dangerous 
properties, lon~-time 

impact of many petro
chemicals, substantial 
cost of retrofitting 
and other measures, 
scarcity of location para
meters etc. make it dif
ficult to carry out 
preventive and ~uccessful 
pollution abatement nrl!surr!'I. 

All technology is nor. avail
able to everybo<ly in this 
field &ince SOille owners try to 
utili7.e it in the form of 
sold products, 
Secrecy requi~ements pre
clJde so:netimes the delivery 
of technology to some 
countries or geographical 
areas from the technology 
holdere, 
Lack of resources inhibit 
the development of new pro
cess t~chnologies or com
rirrcialiUition of inventions 
in a n•Jmber ot cases. 

.. 
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R,, qui rc-m«>nt s 

~-n rfforts should br usrd in srvrr~l 
.. , including (a) nrw proc.,ss drvt>

i0pmrnt \b) tt>chnical backup oprrations 
1=' applird research in producer 
1pplicati~ns (d) new equipment design 
and (el environmental protection dnd 
safety in the petrochemical industry. 
The efforts should be geared to 
incorporate technological progress, 
to maintain high level of operations 
and continuously improve profitabi-
1 ity, products quality and find out 
new pr:>ducts. 

Existing and/or new methods should 
br widelv used in the i~plementa-
r i 0n 0f prtrochrmical industries in 
Crvclopjn~ countries, taking into 
account mutual brnrfits, shared 
risks, and 0tht>r factor~ likr 
~~vrrn~rnt framew~rk. Tht> main 

Cuntributions 

Gradually to establish R&O activi
ties according to the policy and 
re~ources of the enternrisc. 
Finding local, regional and 
international co-operation in 
working groups, universitlrs etc. 
combined with own research 
efforts would greatly contribute 
to create successful results. 
Government incentives could play 
a very important role. Linkages 
to equipment manufacturers in 
implementing process, chemical 
and other innovations are most 
often crucial. Achieveable goal 
could be as single as possible, 
using process design, equipment 
supply from local ~nd/or inter
national sources. Joint efforts 
in order to alleviate resource 
drain and to divide the risk 
burden are widely used and recom
mendable • 

Co-operation in utilization of 
appropriate vantage r.ases through 
snlrctive option of suitable rouls 
like licensing, different types of 
joint ventures, equity participa
tion, unrertaking of management 
arrangemrnts, tradr arrangements 
of already operating or future 
plants and other similar short 
or long term arrangements can 

~oal bring tht> Pquitablr utilization 
:"f 1vailablt> rrsourcrs like capital, 
~aw m•!erials, m~npowrr, manaArmrnt, 
!~;hno!n~~ and markets for the conti
nuous and b~lancrd drvelnpmrnt of 
the· pM rC'chr"nit..11 induo;t rv, 

take a varirty of forms depending 
on thr case, country or rrgion 
.ind t. he• f rPc•dom of 11o r ion .ind 
dq~r1·1· of commi tm«nr of r he· p.1rt nc·rs 
, r: ti<_ c · r n ,. d • Pr i n c i p .1 I I v , i n r h i s 

... . 
Difficultir!o 

R&D undrrtaklngs rrqulre lnng 
Rrstation periods of time, 
often substantial rrsourcns, 
rsp~cially in the process 
drsiRn experirnced and 
~. lified laboratories to 
yield drsirnd results. This 
demand leads into substanrivn 
infrastructure requirements. 
Cb-operation due to secrecy 
and patent problems in joint 
efforts is difficult, but 
with diligent and hard work 
will be possible to overcome. 
Contractual arrangements in 
these cases lead to difficult 
negotiations. 

A number of difficulties, 
such as dislncrr:tivl':-., 
barriers and other restrictive 
measures wo~ld greatly Inhibit 
successful joint Vt>nture. 
Unstabillty in appropriate 
geographical ;irc ... s or countri<·s 
would substantially limit ~r 
exclude co-opt>ration possibi
lities. Mnturr markets in 
drvrloprd countries was sren 
as an inhihiti11g fauor in 
somr> c ;1ses wh1·rr c:ompec it i vc• 
c.1p.ic iry ;ilr<·.idv nxi~,c«d. 

ll i f f c· r n n t r i s;.; p n s s i hi 1 i t i <· s 
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R(•quirt'mt'nts 

Joint ventures present a special 
type of joint action. In that 
sense, close co-operation, 
mutuality of benefits, political 
stability or possible guarantees 
might, amongst other require
ments, be needed in order to 
enhance the use of this lon~

term commitment in the petro
chemical apprdisal. 

Contributlons 

process all ~ontributions ~re 
important to one extent or nnother. 
One should also emphasize the role 
of government incentives, local 
tax exemptions, exchange rules 
of the central banks and other 
advantages which would allow the 
young venture to overcome its first 
difficult years. Facilitation of 
insurance arrangements on p~rticular 
ventures would help to give guaran
tees against risks involved. 

Petrochemical production means 
long-term commitments, thus being 
necessary for the countries which 
like to be involved to create stable 
political and economic conditions. 
Suitable government framework with 
incentives will attract partners 
including measures and provisions 
for risk management. 

Considerable buffer capacity and 
business flexibility is needed in 
the long-term joint venture commit
ment. Different forms of arrange
ments like complementarities in 
production, services, raw materials, 
running of the plAnts management, 
etc. can ~rovi~c ~uj~hle conditions 
"nhanc ing joint vt•nturc commitment. 

" 

Di ff ltult lrs 

mainly {ear of los~ of equity 
capital, whrrr crrditworthiness 
is low, prevents joint venture 
realisation. 

Balancing of interest on thr 
iung-cerm might prove to br 
very difficult pending upon 
a variety of changes and 
other measures i~ the partners' 
business commitment including 
dif f~rences of their expecta
tions. The same applies to 
political changes. Even some 
sudden minor changes in a 
tight business competition 
might lead to irreversible 
and irreconcilable business 
undertakings. 

. ... 
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B. Sational/ 
Internatioinal 
le Vt' l 

1. Government 
policies 

Rt>quiremrnts 

Government policies provide an impor
tant framework on international co
operation varying essentially from 
country to country and from region to 
region. Rules, regulations and 
specific laws, if any, have to be 
carefully evaluated according to 
planned co-operation progrJmmes and 
projects. In most basic and inter
mediate petrochemical projects, at 
least in smal! and medium size 
developing countries, government is 
directly involved through government 
~mpanies, umbrella arrangements, 

financing, licenses, etc. In th~ 
case of multinationals or indepen-
dent companies, government involve
ment might be very little, if any, 
except in cases when aid is involved. 
Rules, laws etc. take a variety of 
forms including specific requirements 
to be met in order to get the permis
sion to proceed with a project. The 
basic requirement is that the monry 
invested must be paid back by the 
venture, whatever the conditions. 
Thus certain guarantrrs or pre
conditions Jre to be provided, 
In downstream operations normal 
priv~te business-orientation is morr 
commonly used, however, within thr 
umbrella framrwork of particular 
country. Policirs should support 
industrial dev~lopmrnt t~king into 
account the nerds and resources, 
balance of the country and thr 
r<'Aion. Jn this context linkag<'s to 
othrr industries do pldv a trucial rnl0, 

Contributionc; 

Government contribution is applied 
through ~table and/or chainging 
legislation, like laws pertaining 
to joint ventures, investments, 
taxati~n, etc, An important role 
in this context is played by 
incentives, exemptions, tariff 
structure, exchange controls, 
capital repatriatjon rules, 
patents, trademark, property, 
royalt.y and other relevant 
legislation. Stability of the 
umbrella system created by lezis
lation is of crucial importance 
for business evaluation, so are 
other favourable parameters 
which indicate project profita
bility. Regional co-operation 
would greatly heir in harmoni
zing the different rules and 
laws customPrizing the business 
community in a certain area, 
Package arrangements, especially 
for financjng to alleviate short·· 
ages would greatly enhance 
lnvestm<'nt alacrjty. Since the 
market might, at the beginning, 
be too competitive for an 
industry in its jnfancy certain 
protective measures are often 
n<'eded. 

. 

Difficulties 

The main dif [iculty, most 
obviously lies in the estn
bl ishm~nt of equitable an~ 
attractive umbrella system 
including incentives, 
flexible enough, and stable 
condition~ for the long-term 
arrangements like joint 
ventures. At incipient 
stages the new complexes 
require often protection 
whereby there is ~ tendency 
to exaggerate the needed 
measures. Ensurance cf smooth 
produ~tion continuity in 
cyclical market conditions 
which currently prevail might 
be difficult. Generally 
speaking, companies might 
experience many kinds of 
difficulties in huge number 
of variables involved, 
but to alleviate fears, 
this seldomly occurs in 
practice. 

-ll:l 
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2. International 
co-operation 

Requ 1 rt•mcnt s 

Huge tasks facing the world petro
chemical industry necessitate 
amongst other things, close 
co-oper~tion, govd information 
systems with updated data bases, 
cross-sectoral co-ordination of 
activilies, balanced supply and 
demand and capacities, availa
bility of know-how, technology 
and services, adequate financing 
facilities, to name the most 
important ones, at global, 
regional and national levels. 
This could be best achieved by 
elaborating package-type systems 
applied regionally. Long-term 
arrangements would also play 
a crucial role in enabling 
companies to use clear formulas 
of operation in trade and speci
fic models for construction of 
plants for different demands in 
contractual arrangements. 

Education of both developing 
countries and developed countries 
to increase rheir awareness of 
global possibilitie3 in petro
chemicals, also education of 
new producers, i~ this context, 
would greatly help in harmoni
zing the global petrochemical 
operations in the utilization 
of available resources in a 
right, sensible and realistic 
way. 

• 

Coit r i but ions 

In this very difficult taks all 
contribution is needed, U~TDO's 

role would be seen to gather 
information, keep up-to-date 
data bases and data bank, provi~e 
information through meetings 
and conferences for guidance. 

Petrochemical associations, by 
providing regional and counLry 
data would greatly help this 
work and also avoid additional 
work from each countries. 
Tools which would be available 
after laborious work on different 
long-term arrangements in different 
aspects are urgently needed in 
the education process for 
equitable negotiarions and 
approval. 

... 

D i c ( i (. II 1 r. i (' s 

Envisaged difficulties lie 
mainly in the adjustment 
process needed occasionally 
in the cyclicalities n' the 
world economy and ith impact 
on pct rochemica l dl•m;111d, 
A number of other worries 
like financing difficulties, 
trade barriers, availability 
of technology, inadequacy 
of training etc. might from 
time to time worsen, in r;ome 
geographical areas, smooch 
development of the petro
chemical industry. The 
shortsightedness to see 
the importance of hurdles 
in linkaged industrier; 
can also be seen as a major 
threat for successful 
development. 
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