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PREFACE 

The Second General Conference of the United Nations Industrial 
Development Organization {UNIDO), held at Lima, Peru, in Karch 1975, 
recOllllended that UNIDO should include among its activities a system of 
continuing consultations between developed and developing countries vitb the 
object of raising the share of developing countries in world industrial output 
through increased international co-operation. !I The Ger.era! Asseably 1 at its 
seventh special s~_sion in Septeaber 1975, endorsed the rec<1111mendation and 
requested UlllDO to impleaent it under the guidance of the Industrial 
Development Board. 

In Kay 1980, the lndurtrial Development Board decided to establish the 
Systea of Consultations on a permanent basis, and in Kay 1982 it adopted the 
rules of procedure l! accordi~ to which the Syst~• of Consultations was to 
operate, including its principles, objectiv~s and characteristics, notably: 

{a) The Systea of Consultations should be an instrument through which 
UllIDO would serve as a forua for developed and developing countries in their 
contacts and consultations direch·~ towards the industrialization of 
developing countrtesi '1./ 

{b) Consultations would also perait negotiations Eaong in~erested 
parties at their request, 1t the S892 time as or after consultationsi !I 

{c) Participants of each aeaber country should include officials of 
Governaents as well as representatives of industry, labour, consumer groups 
and other~. as deemed appropriate by each Governaenti 11 

(d) Final reports of the Consultations should include such conclusions 
and recotmtendations as were agreed upon by consensus by the participantsi the 
reports should also include other significant views expressed during the 
discussions. §/ 

The First Consultation on the Petror.heaical Industry was convened at 
Mexico City, in Karch 1979, l/ and the Second Consultation on the Petrochemical 

!I Report of the Second General Conference of the United Xations 
Industrial Develop!l!nt Organization (ID/COllF.3/31), chap. IV, "TLe Lima 
Decl~ration and Plan of Actioc on Industrial Development and Co-operation", 
para. 66. 

ll See Draft rules of procedure for the S1stea of Consultations 
CID/R!258), annex. 

11 Oflicial Records of tbe Geperal As1eabl1. Thirt1-fiftb Session. 
Suppl ... nt •o. 16 U.135116), vol. II, para. 151(&). 

!I~ .• para. 15l{b). 

11 ~ .• para. 152. 

!I ~jj., IIJ.i.[tx-1econd St11lon, Suppl..,nt lo. 16 (A/32/16), para. 163. 

LI Report of the Pi[st Con1utt1tiop Jleeting on the Petrocbeaical 
J~rr. 11!1ico Clt1. 12-16 llfrch 1979 (ID/227). 



Industry was held at Istanbul, in June 1981. !I The Industrial Development 
Board. at its sixteenth s~ssion in Kay 1982, ~/ took note of the conclusions 
and re~ommendations of the Second Consultation and decided at its sev~nteenth 
session in Kay 1983 that a consultation on the petrochemicals sector should be 
held during tte biennium 1984-1985. 10/ 

TWenty-six Consultations have been convened since 1977 covering the 
following industries and topics: capital goods, agricultural machinery, iron 
and steel, fertilizers, petrochemicals, pharmaceuticals, leather and leather 
products, vegetable oils and fats, food-processing, industrial financing, 
training of industrial manpower, wood and wood products and building aaterials. 

!I Report of the Second Consultation on the Petrocheaical Industry, 
lnstanbul, Turkey, 22-26 June 1981 (ID/273). 

!I Report of the Industrial Development Board on the wort of its 
sixteenth session (Official Records of the General Assembly, Thirty-seventh 
Session. Suppleaent Ro. 16 CA/37/16)). 

10/ Report of the Industrial Developn1ent Board on the work of its 
seventeenth session (Official Records of l~e General Assembly, Thirty-eighth 
Session, Supplement Wo. 16 {A/38/16)). 
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IHTRODUCTIOM 

1. The Third Consultation on the Petrocheaical 4adustry was held at Vi~nna 
froa 2 to 6 Decemb£r 1985. The Third Consultation was attended by 143 
participants from 56 countries and 18 interrational and other organizations 
{see annex I) . 

Background to the Third Consultation 

2. The First Consultation on the Petrochemical Industry recoamended action by 
Governments of both industrialized and developing countries in the area of the 
marketing of petrocheaicals produced in developing countries. UllIDO was 
request~d to study long-term agreeaents for the sale of petrochemicals as a 
ae•ns of assisting the orderly flow of petrocheaicals into existing and future 
markets. The Consultation also considered soae of the essential elements of 
licensing agreements and rec<>11mended that UllIDO prepare a llOdel form of 
contract and a set of guidelines for consideration at the Second Consultation. 
!/ 

3. The Second Consultation on the Petrochemical Industry recoaaended that 
UllIDO should, inter alia, revise the first draft of the aodel form of agreement 
for the licensing of patents and toe how in the petrocheaical industry and 
include a more extensive integral c~..aentary on the text including, where 
necessary, alternative texts; thereafter, convene a meeting of experts to 
review the new draft with a view to preparing a revision e~pressing both 
vi~ws, wi~h a balanced ~resentation of the views. 

4. The Second Consultation also requested UllIDO to examine various forms of 
long-term arrangements for the developement of the petrochemical industry in 
the developing countries and to update the existing general guidelines for 
joint ventures. In co-operation with the parties concerned, UllIDO was also 
asted to develop a progr&llllle of co-operation .. Dng developing countries, both 
those with and those without petrochemical feedstocts, to promote the 
de-elopm&nt of the petrochemical indust~J in those countries. ll 

Preparations for the ~bird Consultation 

5. In accordance with a recommendation made by the participants in the Second 
Consultation, the Secretariat of UllIDO prepared the "Second draft of UllIDO 
model form of agreement for the licensing of patenta and know-how in the 
petrochemical industry, including annexurea, an integrated comentary and 
alternative texts of some clauses" {UllIDO/PC.50) and convened a meeting of 
international experts to review it. Their suggestions have been reflected in 
an updated version of the model fora of agreemer.t. }/ 

11 Repo~t oi the First Consultation lleeting on the Petrocheaical 
Industry, Mexico Citx. 12-16 March 1979 (ID/227). 

ll Re(?2rt of the Second Consultation on the P~trochealcal 1n.dustrx, 
Iatanbul, Turkey, 22-26 June 1981 (10/273). 

~I "'JllT.DO model form of agreement for the licer.sing of patents and 
know-how in the petrochemi~al industry, including anne•ures, an integrated 
•:oaaentary and alternative texts of soae e lauses" (UlllDO/PC. 50/Rev. l) . 
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6. In order to help developing countries in identifyinr investaent 
opportunities in the petrocbeaical sector and in iaproving the transparency of 
the aartet, UNIOO initiated the preparation of a supply/deaand data base. 
Through direct contacts with coapanies and governmental organizations in the 
developing countries as well as with companies, professional associations and 
other sources of data in the developed countries, projections of aediua-term 
deaand for the aost iaportant pet_ochea•cal products are also available on the 
data base. The data base facilitates the projection of long-tera deaand for 
some 25 basic, ieteraediate and end-products of the petrochemical industry 
that are widely used and/or produced in developing countries. 

7. In addition to joint venture arrangements, the UNIOO Secreta~iat exaained 
other foras of long-tera arrangements, including those covering financing; 
training; .. rketing and trade; feedstocts and the supply of r.w aaterials; 
technology and its development; co-operation between countries and coapanies 
concerning their policies for the replacement and expansion of capacities for 
selected petrocheaical products; and barter arrangements, including 
coapensation agreements. 

8. An OP~C/URI~/OPEC Fund for International Development s~minar on 
Cc-operation among Developing Countries in Petrochemical Industries was 
organized at Vienna, from 7 to 9 lla.rch 1983, to discuss co-operation between 
developing countries with hydrocarbon resources or with no hydrocarbon 
resources. The Seminar examined studies, ~repared by the co-sponsoring 
organizations, entitled ~opportunities for co-operation 8110ng developing 
cou~tries for the establishment of petrochemical industries"; "The development 
of petroche.nlcal industries in developing countries" and "The availability of 
natural gas in developing countries for petrochemical industries"; and 
~ecOllDended that an examination should be made of existirg arrangements for 
co-operatior in var.ious regions with a view to formulating guidelines for such 
co-operation. The Seminar also recoaaended that a directory of technological 
capabilittes in developing countries, a directory of the axport potential for 
pe t'ochellicals and a world-wide investaent opportunity study should be 
pr. :pared. 

9. The participants emphasized the need for ar.tive co-operation among 
developing countries in research and development activities, and established 
an advisory panel of expe~ts to assist the co-spopsoring organizations in the 
i11pleaentation of the rec<>1111erdations of the Seminar. Tho t.dvisory Panel on 
Petrochemicals held three meetings. an Expert Group Meeting on International 
Co-operation on Petr~cheaicals was also convened in 1984, which brought 
together aembers of the panel and representatives of the petrochemical 
industry in developed countries to discuss North-South co-operation. That 
meeting identified areas for North-South co-operation at th~ companr, 
corpor&te and international levels in the fields of 11arketing; raw materials; 
basic petrochemicals; intermediates and er.d-products; plant operation; 
1n&intenance and spare parts; technical services; training and 11&npovar 
development; safety; environmental protection; technology; and government 
policies. 

10. A background document !I was prepared, re~iewing past and current gl~bal 
trends of development in the petrochemical indu£trJ. The study ~ncompassed 
several documents prepared b7 the Secreta~iat of UlllDO on world ~~pply and 
demand, cost ev•luation of petro:hemical production, research and development 
trends, worl6 trade and co-operation tr4nds. 

!I "The petrochemical industry in the developing countries: prosp6cts 
antf 1trategiu", Sectoral Stud:.es Series lo. 20, vol. I CUIIDO/ts.57:1). 
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11. In accordance with the recomnendation of the Second Consultation to study 
long-tet'lll arrangements for the devel~paent of the petrocheaical industry, the 
Secretariat prepared a study 11 on the basis of a direct survey of existing 
joint venture arrangements in countries of the ASEAH region, of Latin America, 
the Mid6le East and Western Europe; in the Mordic countries; and in the United 
States of America. 

12 In the !ight of the wort undertaken Ly the U111DO Secretariat and the 
activities summarized above, the Secretariat envisaged that the Third 
Consultation would consider the establishment and developaent of an efficient 
aechaniS:ll, on a peraanent basis, for the aaintenance and developaent of a 
UllIDO date base for the petrocheaical industry, including the creation of a 
working group with an appropriate coaposition and mandate to achieve its 
objectives; and exaaine the different foras and aechanisas for long-term 
arrangements that could help developing countries and their petrocheaical 
c011panies to establish autually beneficial relations while safeguarding the 
healthy development of the industry. 

13. For those reasons participants in the Third ConGultation were requested 
to consider: 

Issue 1: 

Wev Issues 

Long-tera arran;eaents for the d .. velopaent of the 
petrochemical industry in developing countries 

14. The studies undertaken by the Secretariat clearly indicated that, in 
addition to the issues emerging from the First and Second Consultations. two 
other vital areas warranted special attention. Those were, first, the need to 
increase the use of petrocheaical products in an integrated and rational 
aanner in achieving the development goals of developing countries and, 
secondly, to upgrade the capability of developing countries in the operation, 
use and development of petrochemicals through intensified research and 
development activities. In order to achieve those two objectives, the UNIDO 
Secretariat selected the following issues for consideration at the Third 
Consul~ation. 

Issue 2: 

Issue 3: 

The develop11ent o! downstream petrocheaical industries 
in developing countries 

Research and development in the petrocheaical industry in 
developing countries 

11 "Survey and analysis of joint venture arrange11ents in tbe 
petroch .. ical industry" (lD/VG.4~8/4). 
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AGREED CONCLUSIONS ARD RECOIDIBNDATIOVS 

Issue 1: Long-tera arrangements for the development 
of the petrocheaical industry in developing countries 

Conclusions 

15. The following conclusions were reached: 

1. The Working Group concludes that a data bank is istpOrtant for 
promoting the developl!lent of the petrocheaical industry in developing 
countries and for co-operation both between developed and developing 
countries and 8110ng developing countries. UllIDO efforts in this 
field should be continued, interacting with and drawing full benefits 
froa similar activities in other United Rations agencies and 
international organizations. 

2. The Working Group recognizes that international trade plays an 
iai:-ortant role in the development of the petroche•ical industry in 
the developing countries and needs the general application of cOlllOn 
coaaercial rules as favourable as possible. In this context the 
existence of tariff and non-tariff barriers can, a110ng other things, 
restrict trade in petrocheaical products. Therefore, the Working 
Group considers that the tariff and non-tariff barriers which inhibit 
the future growth of the petrocheaical industry in general should be 
phased out within the proper frU1eWorks. 

3. The process of restructuring the petrocheaical indu•try is governed 
by such factors as the rapid growth of deaand for petrocheaicals in 
developing countries as a whole, the availability of raw aaterials, 
the social implications for population and labour concerns, and 
changing economic conditions. Taking into account the 
above-mentioned factors, restructuring can be facilitated by 
long-term co-operative arrangements. The Working Group also 
~ecognizes that since the restructuring process provides benefits, it 
should be encouraged by relftOving obstacl&s and adopting .. asures to 
accelerate its !l&rtet-associated development. 

4. The Working Group c~ncludes that the concept of joint ventures 
retains its fund.mental validity and presents a viable mechanisa for 
international co-operation in order to accom110date the needs and 
contributions of the partnerG. It also recognizes that the building 
up of confidence between potential partners and a clear understanding 
of their needs and objectives are aatters of great iapc,rtance for the 
formation of joint ventures. 

5. The Working Gr~up recognizes the crucial role of individual 
governaent policies in creating an environaent conducive to the 
successful im~lem~ntation of long--tera arrang ... nts for the 
petrochemical industry, such as aartet protection for ... rging 
industries and incentives for industrial develop119nt. 

6. In addition, the Working Gr~up eaphasizes tbe need to adopt and 
implement the best prevailing practices regarding enviroD11ental 
protection and safety matters and internationally accepted practices 
regarding labour-related matters. 
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1. The Working Group recognizes that the effective transfer of 
technology inclu~es not only the provision of satisfactory 
engineering design and related equipaent, but also the means cf 
building up the capacity to assiailate transferred technology locally 
and of developing the ability to improve on the products and the 
process, as well as the basis for establishing good production 
practices, including proper safety and environaental protection 
aeasures. The Working Group also recognizes that substantiAl 
progress has been aade in re110ving restrictive clauses within 
transfer of technology agreeaents and that in genera1. such agreeaents 
no longer contain unduly restrictive clauses. 

8. The Working Group recognizes the iaportance of developing a local 
capability for participating in plant design and unde~tating 
construction, as well e.s the need to review technical staudards and 
specifications used in the design of petrocheaical plants in order to 
aaxiai~e the contribution of the domestic capital goods industry 
without relaxing safety, enviroaaental factor requirements and 
operational efficiency. 

9. The Working Group reiterates the importance both for the companies 
involved and the Governments concerned of securing adequate 
safeguards and sufficient guarantees relating to the design and 
operation of plant and equipment with due consideration being given 
to developing country conditions. 

R.ec~ndations 

16. Th~ Working Group recomaends that UlflDO should, within its aandate: 

1. Continue its efforts to iaprove further the pet~ocheaical data base 
and in addition circulate UIOng llellber States a list of relevant 
publications availa~le froa other national, regional and 
international organizations and agencies; 

2. Bring to the attention of tbe appropriate international 
organizations, such as GATT and UllCTAD, tbe issue of tariff and 
non-tariff barriers, vhic~ affect the international trade in 
petrocheaicals and consequeatlf detri .. atallJ affect the further 
development of the petrocbeaical iudustrJ; 

3. Consider, inter alia, coaveL:ng an expert group aeeting to exaaine 
the probleas and benefits associated with the process of 
restructuring in the petrocbeaical industrJ, and COl9.Unicate the 
findings to Beaber State• and tu other interested parties for their 
consideration; 

4. lltite a special effort, in co-operation with othei- appropriate 
organizations, on aatters directlJ related to safetJ and 
environmental protection and labour relations in the petrocheaical 
industrJ and in developing new fot'llS ot co-operation between 
developed an'1 developing ·~ouotrles aod uong developing countries; 

5. Extend it' activities ln encouraging iadiYidual gover1111ent 
authorities and others in initiating and/or con5olidating 
confidence-building .. asur•• U10ng potential p&rtner1 through the 
organization of workshops, seainar1, .. etings and training progr ..... 1. 
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Issue 2: The development of downstreaa petrocheaical industries 
in developing countries 

Conclusions 

17. The following conclusions were reached: 

1. It is an important objective for developing countries to develop 
dovnstreaa petroch9aical industries. Through their use for 
construction. clothing and food. the products of these industries 
provide for iaportant basic needs of a growing pop~lation. Tb~ 

development of dovnstreaa i~dustries also serves to alleviate 
balance-of-payaents problems. contributes to an increase in 
emploJllleat, promotes a balanced developaent bet:r~een different regions 
of a countrJ -nd strengthens technological capabilities; 

2. The development of diversified downstreaa industries can contribute 
to the strengthening of the industrial structure and to bringing 
about considerable productivitJ increases in industries using their 
products. and in agriculture; 

3. The development cf dovnstreaa industries is also a suitable waJ for 
many developing countries to upgrade and find aartets for the 
products of the basic petrochemical industry and thereby to achieve 
an improved utilization of national resources; 

4. Developing countries should give appropriate prioritJ to the 
strengthening of downstream industries in their development plans. 
They should also assess the extent to which technical assistance is 
required from external resources; 

5. In the establishment of downstream petrochemical industries. 
countries will have to consider t~e necessary conditions for success 
ar.d viability: 

(a) Assessment of markets and appropriate capacities; 

(b) Involvment of entrepreneurs and local authoriti3s; 

Cc} AHistance in training; 

(d) Promotion of applications; 

Ce) Technical legislation etc. 

Reeomaendations 

18. the Working Group reco11Dends that the developing countries should take 
action as appropriate: 

1. To review a~d analys6 the exi1ting and potential markets for the 
products of the downstream petrochemical industries to respond to the 
rapid growth of demand, taking into account the social implicatioas 
and changing economic conditions; 

2. to elaborate a long-t&rm integrated strategy for the development of 
the domestic downstream petrochemical industries, taking into account 
the over•ll dev~lopment str&tegy, the existing production struc(ure, 
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the developeaent of a basic petrochemical industry in general, and the 
needs of the agricultural, construction and textile sectors in 
particular; 

3. To provide the necP.ssary supporc for the establishment and/or 
expansion of downstream petrccheaical industries. Such support might 
include the following: 

(a) Technical assistance oy government authorities; 

(b) Financial incentives; 

(c) Assistance with infrastructure; 

(d) tlanufacture of processing aachinery and equipment, 
including tools and moulds; 

(e) The involveaent of petrochemical companies and other 
relevant expertise, where they exist, in the selection a~d 
development of products and processes and in the training 
of personnel. 

19. The Worti4g Group further recomaends that the developing and 
industrialized countries should tate action, as appropriate, in the field of 
international r.o-operation: 

1. To promote economic and te~hnical ea-operation among developing 
countries in the downstream petrochemical industries, and in 
particular: 

(a) To promote regional co-operation among developing countries 
to provide larger markets; 

(b) To facilitate the development and/or extension of linkages 
between upstream and downstream petrochemi~4L industries; 

(c) To pool resources particularly in the exchange of 
information. 

2. To foster co-operation between industrialized and developing 
countries in establishing downstream petrochemical industries, and in 
particular: 

(a) To promote enterprise-to-enterprise co-operation; 

(b) To make use of experts available under favourable 
conditions to assist developing countries; 

(c) To consider bilateral co-operation to establish and support 
the development of national technical development centres. 

20. The Working Group also recommends that UlllDO should, within its mandate, 
take action: 

1. To review the experience gained in the plastic development centres 
existing in developing countries with a view to exploring the 
possible extension of their contribution to the general development 
of downstream petrochemicr.1 industries in other developing countries; 
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2. To prepare a study assessing and analysing the present status of and 
future ~rospects for the petrochemical downstream industries in 
developing countries with emphasis on the application of plastics in 
agricalture; 

3. To sponsor forums for, in particular, small-scale companies from 
industrialized and/or developing covntries for the exchange of 
industrial experience that aight lead to different forms of 
c0111Derci&l or technical co-operation agreements. These aeetings 
could lead to a survey of enterprises prepared to propose 
co-operation for downstreaa petrocheaical industries. 

Issue 3: Research and develop!!!nt in the petrocheaical industry 
in developing countries 

Conclusions 

21. The folloviig conclusions were reached on issue 3: 

1. Research and development continues to play an iaportant role in the 
!ong-term planning, everyday operations and in the technological 
development of all aspects of the petrochamical industry; 

2. Current priorities of developing countries are related to the 
acquisition, development and assimilation of manufacturing 
tect.nologies and to market and process development; 

3. Greater use of enterprise-to-enterprise co-operation at national, 
regional and international levels would assist in aaxiaizing the 
value of the resources available for resea~ch purposes. 

Rec01111endations 

22. The ~orking Group recoanends that developing countries should, as 
appropriate: 

1. Elaborate national policies for rc~earch and development applied to 
the petrochemical industry and ita downstream applications and ensure 
that research and development in these ar.eas obtain the necessac-y 
support and resources; 

2. Aim at an optime! use of resources through, inter alia, the promotion 
of co-operation between industry, the sphere of academic research and 
education, and national research institutes; 

3. Encourage co-operation between enterprises and all operators 
concerned (including laboratories, universities etc.) at the 
national, regional and international levels as follows: 

Ca) At the national level: 

(i) Networks could be created for the ezchange of 
information and expertise between research units 
engaged in similar or related activities; 



- 12 -

(b) At the regional and international levels: 

(i) Additional possibilities could b9 explored for 
regional co-operation between enterprises and 
research centres in different couatries with a view 
to pooling resources to solve CC19111DD probleas and 
to exchanging technical information, expertise. 
training etc.; 

(ii) Co-operation should also be encouraged between 
licensor and licensee particularly bJ including the 
training of personnel in process design and 
engineering; 

Ciii) Joint research should be fostered between 
developing and industrialized countries for 
elaborating new processes and ne~ products. 
including possible joint licensing agreements with 
third parties. 

23. The Working Group recOlllllends further tbi.t URIDO should. within its 
mandate, take action: 

1. To provide assistance in the elaboration of national research and 
development policies for the petrochemical and downstrea• 
industries, upon requ6~t froa the countries concerned; 

2. To extend the existing t~aining programae to the field of industrial 
research in all related sectors of the petrochemical industry. 
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I. ORGAJIIZATIOll OF THE CONSULTATION 

QP.!ning of the Consultation 

Statement by the Director-General of UllIDO 

24. The Third Consultation teas opened by the Director-General of UllIDO. 
Statin& that the Third Consultation was the first to be held under the aegis 
of an independent UllIDO, the Director-General said that, barring the issues of 
food and shelter, petrocbeaicals touched intiaately the daily lives of people. 
Recalling the reasons for the current difficulties encountered by the sector -
the sharp increase in energy prices, aarket saturation, the eaergence of new 
capacities - the Director-General pointed out that the difficulties would 
endure for soae time to COiie unless the international c0111mUnity aade a 
deterainated and collective effort to find comaon solutions. 

25. The two previous Consultations bad eaphasized the imperative need for 
long-term arrangements between producers and consuwaers for an orderly global 
development. Given the sensitivity of the petrocheaical sector to the global 
econoaic situation, to the energy crisis, to recession and to the external 
debt burden, t~e invitation to the participant~ of the Third Consultation to 
take up that theme again was not untiaely. 

26. The Second Consultation had warned th~ international c01m1unity of the 
dangers facing the industry and had invited it to consider its restructuring 
in a stable and rational manner. The measures taken bad had a positive impact 
but more needed to be done to resolve the issue of orderly marketing. 

27. Solutions to the problems would have to give due consideration to the 
legiti•ate aspirations of those developing countries with access to low-cost 
feedstocks and energy resources to utilize their comparative advantage and 
t~ereby upgrade the economic value of the:r natural resources. Actions to 
remove market restrictions, allow free access to international markets of 
products according to their competitiveness, as well as specialization between 
countries and companies on the basis of mutual advantage, were also mentioned 
by the Director-General as being worthy of consideration. Advancing the 
efforts of developing countries, through intensified South-South and 
llorth-South co-operation, to promote the use of the products of the downstream 
petrochemical processing industries, and assisting, on the basis of 
international co-operation, the pr·>l"IOtion of research and development in the 
petrochewical industry were further ~~ints for consideration. 

Statement by the Secretarx-General of the Kinistry of Foreign Affairs, Austria 

28. The Secretary--General of the Kinistry of Foreign Affairs welcomed the 
participants on behalf of the Government of Austria and said that his country 
attached great significance to the work of UllIDO. Within the framework of the 
newly independent UllIDO, he believ'd that the System of Consultations would 
play an even 1 ~er role, giving greater focus to practical and well-defined 
issues. 

?9. The petrochemical industry sector was one in which Austria could make a 
Maningful contr'lbution; the petrochemical industry was an iaportant branch of 
the country's oil production. 

30. Despite th• 3conomic recession of the 1980s, market opportunities in the 
developing countries were still promising and, therefore, a greater degree of 
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internatio~alization of petrocheaical production seeaed likely to predoainate 
in the future. 

Stateaent by the Head of the Regotiations Branch of UllIDO 

31. The Head of the Negotiations Branch said that the issue of long-tera 
arrangements for the developaent cf the petrochemicals industry in developing 
countries was the crux of the Consultation's deliberations. He invited the 
participants to consider the nature and feasibility of lJng-term arrangeaents 
for the world supply of and demand for petrocheaicals, joint venture 
arrangements, co-operation between and aaong the countries of the South and 
co-operation on a universal basis. 

32. Turning to the second issue, dovnstreaa petrocheaical industries in 
developing countries, be said that the difficulties of the developing 
countries arose basically froa the saall and fragmented nature of the 
downstreaa industry, and were further compounded by the coaplexity and 
fast-evolving nature of the relevant technology. In his opinion, that area 
would lend itself to international co-operation. It vas essential, therefore, 
that the Consultation suggest practical and feasible aeans by which the 
developing countries aight be able to overcome the constraints in the 
development and the integration of downstreaa processing industries. 

33. The third issue, research and development, vas basic to self-sufficiency, 
independence knd financial viability and concerned both developed and 
developing countries. Those activities were, however, costly, and needed a 
high level of technological and organizational capabilities and 
infrastructure, and very advanceu scientific knowledge and stills. 
Recognizing the imperative of viable research and development programnes, the 
Secretariat bad suggesterl certain ways, mainly through shared activities, of 
implementing research and development programnes in developing countries. 

Election of officers 

34. The following officers verP, elected: 

Chairman: 

Rapporteur: 

Vice-Chairmen: 

Gordon D. Wilson (United ~ingdom of Great Britain and 
Rorthern Ireland), Licensing llanager, ICI 
Petrochemicals and Plastics Division 

s. Chowdhary (India), Chief llanager (Polymers), 
Indian Petrochemicals Corpotation Ltd. 

Olu Atani (Rigeria) 1 Project Co-ordinator, Rigerian 
Rational Petroleum Corporation 

Francisco J. Barnes (Mexico), Secretario Tecnico, 
Comhi6n Petroquiaica, Secretaria de Energia, Minas e 
Jndustria Paraestatal 

Bogdan Janicki (Polano), Director, Ciech-Technochem 

Bernhard Schleppingtoff (Federal Republic of Germany), 
Manager (Research and Development), EC-Erdolchemie GlabH 
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Adoption of the agenda 

35. The Consultation adopted the following agenda: 

1. Opening of the Consultation 

2. ~lection of the Ch•iraan, Vice-Chairmen and Rapporteur 

3. Adoption of the agenda a&j organization of vort 

4. ~resentation of the issues bJ the Secretariat 

5. Discussion of the issues 

Issue 1: Long-term arrangements for the development of the 
petrocheaical industrJ in developing countries 

Issue 2: The develop!ent of dovnstreaa petrocheaical industries in 
developing countries 

Issue 3: Research and development in the petrocheaical industry in 
developing countries 

6. Other .. tters 

7. Conclusions and rec.lllllendations for further action 

8. Adoption of the report of the meeting 

Establishment of a progra1111e of vort and vorting groups 

36. The Consultation adopted the programme of wort shown in annex II below. 

37. The Consultation established two working groups to discuss the issues and 
to propose conclusions and recOlllendations for consideration at the plenar, 
session: 

Working Group 1 to consider issue 1: Long-tera arrange11ents for the 
dev&lopment of the petrochemical industrJ in developing countries 

Working Group 2 to consider issues 2 and 3: The development of 
downstream petrochemical industries in developing countries (iscue 2); 
~esearch and development in the petrochemical industry in developing 
countries (issue 3) 

38. Francisco J. Barnes Clt8xico), Secretario Tecnico, Comision Petroquiaica, 
Secretaria de Energia, Kinas e lndustria Paraestatal was elected Chair.an of 
Working Group 1. 

39. Bernard Carrere (France), Service des eludes economiques, Union des 
industries chimiques, was elected Chairman of Working Group 2. 

Docuaentation 

40. Documents issued prior to the Consultation are listed in &nnex 111 below. 

Adoption of the report 

41. The report of the Third Consultation was adopted by consensus at the 
final plenary on 6 December 1985. 
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II • REPORT OF TRE PLBllAR'f SESSIOllS 

S111111&r1 of the discussion 

42. One participant, after congratulating the Secretariat on its follow-up 
activities to the Second Consultation and the well-prepared docu.&ntation for 
the Third Consultation, recalled the conclusion of the Second Consultation 
that indicated that the establishment of petrocbeaic~l plants in locations 
wber~ feedstock and ener&J resources were available would have econoaic 
attractions. 

43. Some participants eaphasized that UllIDO could onlJ implement 
rec08lllendations within its available resources, taking into account the 
priorities of the wort progra11111e established bJ t~e polic1-aating organs of 
the Organization. 
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III. REPORT OF THE WORUllG GROUP 011 ISSUE 1: 
LOllG-tERll ARRDGEllEllTS !'OR THE DEVELOPllEllT OF THE 
PETROCHEllICAL IRDUStllY Ill DEVELOPillG COUll1.2IES !I 

44. In openin' the session, the Chairman of the Wor~ing Group underlined tbe 
desirabilitJ of arriving at specific and practicable recOl!IW!ndations that 
would pr0110te international co-operation in the petrocheaical industrJ. 

Barket conditions 

45. On the issue of aartets and market developmenr:, it was felt that intiaate 
knowledge of the potential de.and of not onlJ the d011estic but also regional 
and other export markets was a prerequisite for the developient of the 
industrJ. The aluable experience gained in that respect in Latin Aaerica 
demonstrated the feasibilitJ of a regional approach, which was greatlJ 
facilitated bf a cCJllPrehensive exchange of aartet and related information. 
The Secretariat pointed out that the directo~J of developing countries' 
technological c~bilities in the petrochemical sector (UlllDC/PC.125) covered 
••DJ relevant &spects conducive to regional co-operation. 

46. On the current efforts being undertaken bf the Secretariat to create a 
data base on the petrochemical industr1 1 the participants stronglJ endorsed 
that wort. theJ stressed the need for its continuation and further expansion 
to include, maong other things, inforaation and data analJsis showing new 
trends, identification of local needs, installed and projected capacities. in 
order to furnish the basis for a realistic view of the situation in its 
different and various components. It would be useful to indicate the 
possibilities of implementing petrochemical projects in developing countries, 
particularly projects of mutual interest to two or more countries, of 
aaxiaizing coaparative advantages, and of opening markets in developing 
countries in order to allow the establisb91ent of world-scale production 
capacitJ. 

47. Thus the data base would plaJ an active role in facilitating the 
iapleaentation of plans to develop the petrochemical industrJ in developint 
countries and in South-South co-operation. 

48. The need for close co-operation between the international or,anizations 
and agencies concerned was particularlJ important and urtent in order to avoid 
duplication. 

49. UlllDO could, in connection with the establishment of the petrocheaical 
data base, consider supporting the training of the responsible decision-makers 
in the fields of aarketing 1 organization, aanagement and safetJ. 

50. The linking of the development of a petrocheaical data base with 
executive training would aaxiaize its effective utilization bJ aiding l!elllber 
States in the execution of their long-term aarketing plans, particularly in 
terms of helping them to decide what products should be produc~d. at what 
prices, in which quantities and in what forms. 

~/ ID/WG.44812. 
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51. With ~espect to trade and related issues, pa~ticularlJ tariff and 
non-tariff barriers. the representatives of GAii and UllCTAD noted that their 
organizations were extensivelJ involved in researching those issues. The 
~c~retariat agreed that in respect of those issues. inter-agencJ co-operation 
worked wsll. as was evident in a nuaber of background and reference papers, LI 
the preparation of which had benefited consider&blJ froa the expertise of 
those two organizations. 

52. ll&nJ participants considered that the erection of obstacles to free trade 
in petrocheaical products haapered the prospects for the expansion of the 
industrJ in developing countries. That was particularlJ true in cases where 
liaited doaestic requireaents for the products would preclude the establishment 
of cost-efficient, world-scale-sized plants, and would lead to a dependence on 
exports, at least for an initial period. The representative of OPEC stated 
that access to aajor aarkets was crucial to developing countries, above all 
for the generation of foreign exchange to service foreign debt and for the 
t"1!cover1 of investaent on plant. Another participant proposed that, in order 
to counteract the current liaitations of world trade in petrocheaicals. a 
10 per cent share of the petrocheaical requirements of the industrialized 
co&~~·~es should be earmarked for dut1-exeapt imports from the developing 
countries. Siaila~lJ, at least half of the petrochemical ~aports of the 
developing countries should originate in other developing countries and should 
also be exempt from dutJ. Other participants expressed reservations as to the 
practicability of setting arbitrary targets unrelated to the realities of the 
aartet-place and its various constraints. 

53. The crucial nature of exports from new projects in some developing 
countries was emphasized by some participants. The participants recognized 
that international trade played an important role in a sector lite the 
petrochemical industry. ~rojects were implemented because cf changes in 
comparative advantages, particularly those that fostered the future growth of 
the petrochemical industry in developing countries. That meant that the use 
and application of common conmercial rules, which had beeo discussed and 
organized by the largest number of countries, seemed to be a fundamental 
need. Tbe Governments in developed and developing countries should resist 
protectionist preasures and reduce existing tariffs and non-tariff barriers. 
Various frameworks, such as a new multilateral trade negotiation as well as 
preferential and regional frameworks, could provide useful opportunities for 
achieving further trade liberalization in the petrochemical sector. 
Furthermore, it would be useful to atart such negotiations soon. 

54. Some participants drew attention to the fact that international 
co-operation in the industry depended, as elsewhere, on the sharing of 
tangible economic benefits among business partners. 

Long-term arrangements 

SS. A representative of the Secretariat pointed out that the survey and 
analysis of joint venture ar~ agements represented an extension and 
fundamental reworking of the general guidelines submitted to the Second 
Consultation. Although the concept of joint venture arrangements had evolved 
considerably in recent years, generating many new foras, it still retained its 

11 UJIIDO/IS.S72/Add.l and UJIIDO/IS.S73. 
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fundamental validity as a aajor vehicle for international co-operation in the 
petrochemical industrJ. The background docuaent on that subject !I was based 
e~tirely on information and insights gained through direct contact vith public 
authorities and business partners of existing joint venture coapanies, as well 
as through extensive region~l surveys in both developing and developed 
countries. 

56. The participants agreed th~t joint venture arrangeaents represented a 
viable aechanisa for matching the needs and contributions of the parties in a 
autually beneficial aanner. In that context, reference was .. de to the 
eaerging pattern of many joint venture agreements, in which such factors as 
raw asterial and energy avail~bility, cOllbined with established export 
aarkets, WP.re considered crucial for the c!>llmercial viability of world-scale 
petrochemical plants iu countries with limited d09estic .. rkets. Soae 
participKnts contrasted capital-intensive joint ventures in basic cOllllOdities 
with less costly dovnstreaa processing operations that integrated well into 
doaestic economies, and stressed t~at it would be desirable to start with 
those downstreaa operations that could be well integrated into domestic 
economies. 

57. In that connection, participants from some developing countries with 
extensive petrochemical industries said that relevant experience in developing 
appropriate technology to meet their own specific requirements could be made 
available to other interested developing countries. 

58. Some participants maintained that industrialization was aandatory for 
economic advancement and th~t the petrochemical industry, in view of its 
interlinkage with other sectors, could constitute the core of such efforts. 
the narrowly defined business criterion of comaercial viability was 
insufficient; social costs and social benefits should also be taken into 
account. In addition, apart from the possibility of gaining access to world 
markets, the overriding motivation of the developing countries in 
participating in international joint ventures was the acquisition of 
technology and its local assimilation. 

Restructuring 

59. Despite the fact that petrochemical growth rates in the developing 
countries had been higher than those in developed countries in recent years, 
participants noted that the share of production of developing countries in 
absolute terms had remained modest and that sol~tions were required. 

60. Kany partici~ants reported on current restructuring in the industry, 
which bad involved rationaliT.ation in the form of shut-downs, idle plants, 
streamlining and product specialization. the Secretariat reminded the 
participants that the process of restructuring itself offered many 
opportunities for international co-operation, some of which bad been 
identified in a UllIDO document. ii 

61. Regarding overcapacity and the resultant problems, most participants 
insisted that that issue could not be solved by developing countries 
refraining from establishing additional plants. One participant pointed out 
that the 

!I "Survey and analysis of. joint venture arrangements in the 
petrochemical industry" CID/WG.448/4). 

ii "World changes in the structure of the petrochemical industry, 
1980-1983" (UllIDOIPC.123). 
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situ&tion had already i11proved significantly and that th~ rising standard of 
living in t'i4ny couctries would bring atoqt a greater deaand for petrocheaical 
products. 

62. SOile partici~ants p~oposed that production and consU11ption could be 
balanced by closing down older plants for a while. They urged both dev~loped 
and developing countries to ainiaize their oil and gas consuaption and keep 
those valuable resources for future and better use. In the aeantiae. greater 
efforts in research and de1elopmient should be aade to find new and better 
produ~ts and/or to iaprove the specifi~~tions of existing products. 

63. Several participants suggested that UllIDO could provide a valuable 
service by preparing a definitive and coapreheasive analysis of the state of 
the industry. end its future prospects. that would enable decisions to be 
taken on a sound and rational basis to the benefit of the industry and. in the 
final analysis. the consumer. 

Long-tera arrang891Qnts 

64. The representative of APLA stressed that in anJ long-tera arrange9ent 
there should be a clear and genuine ca11ple11entarity of interests. with each 
partner contributing his specific comparative advantage. On the issue of the 
policJ aeasures for long-tera arrangements. aanf participants agreed that an 
appropriate governaent fraaework was essential. Some participants were of the 
opinion that the role of goveraaent in developed aarket econoaies could not be 
compared with that obtaining in developing countries. where it was generally 
wider. Participants generally agreed on the crucial role that government 
policies could play in attracting foreign partners for joint ventures or other 
arrangements. Furthet"110re 1 newcoaers paid a financial penalty for entering 
the international market that could take the form of lower prices and. 
consequently. adversely affect all producers. 

65. The representative of UllEP urged participants to pay due attention. in 
discussing policy measures. to the necessity for environae~tal protection. 
since prevention of environaental daaage was always less costly than its 
subsequent remedy. 

66. The discussion then turned to the exaaination of some aspects of 
contractual nbligations in the broader context of technology transfer 
agreements. Several participants noted that. with some exceptions. licensors 
did not iapose aany restrictions on the aarteting of products aanufactured 
through the use of their processing technology. 

67. Participants also considered that the duration of .. chanical guarantees 
and warranties conventionally offered by suppliers was not 1atisfactory 1 given 
the traditionally longer construction ti .. ttat obtained in developing 
countries. Su~h provisions should be expanded to acc011110date the specific 
requirements of the developing countries at the contr•~t neiotiation stage. 

68. Some participants from developing countries stressed the need for the 
development of indigeno~1s tec:.nologies to place developing country 
petrocheaical industries on a sound footi~g. Another factor judged iaportant 
by IR6ny participants was access to iaproveaents in technology and the 
assimilation of that technology. 

69. Some participants requested UIIDO to survey and analyse the problems 
faced bJ the d~veloping countries in the construction and operation of 
petroch•m~cal compleses in such a aanner that siailar problems could be 
avoided by other ~ountries. 
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10. One participant suggested that independent engineering companies should 
be employed directly by owners to provide overall project .. nageaent for 
planning and operation, on behalf of operators in developing countries, and to 
extend support to operators in advanced site engineering, not only in respect 
c: detailed engineering 4esign on site, but also as regards .. intenance and 
inspection services. 

71. Another participant noted that the best -,,ay to avoid probleas connected 
with equipment and .. chinerJ was to involve tbe technical personnel of the 
COllplex concerned from the outset, starting with the project design and 
engineering phase. 

72. Some participants underlined the necessity of integrating the .. nufacture 
of equipment and .. chinerJ required by the petrocbeaical complexes into the 
capital goods industry of the country. Such a linkage had proven extremely 
beneficial to a nUllber of developing countries in reducing the cost of 
projects. Aspects of safetJ were also discu~sed, and tbe attention of the 
meeting was drawn to a recent report that had been prepared bf CEFIC. 

Regional co-operation 

73. The representative of AP-...& gave a brief description of the achieveaents 
.. de possible by regional co-operation through his organizati~n and concluded 
that siailar results could be obtaiaed in other regions. 

74. The representative of OAPEC stated that in the Arab region a large number 
of joint projects in the petrocbeaical, fertiliz~r. pharmaceutical and other 
sectors had been conceived, some of V:1icb had been implemented largely on the 
basis of economic viability, technical ce>11petence and the availability of 
aanpover in the region. 

75. One participant remarked that his country's cegional co-operation schemes 
11ainly involved a neighbouring country. The pragmatic approach employed in 
that respect ~a• to optiaize ihe resources of both countries, notably raw 
aaterials, market aize, capital resources, which bad allowed 110re flexibilitJ 
and synchronization in their industrial policies. Countries of the ASEAll 
regi~n were also, to some extent, co-ordinating their policie• in the 
petrochemical industrJ through a joint coaaittee, which, however, bad not 7et 
led to a comprehensive and integrated approach, given the fact that the 
industrJ of the region had been established relativelJ recently. 

76. On the issue of customs unions, the representative of GATT remarked that 
since customs union agreements usually embraced all pcoducts, some conflict of 
interest aight arise between the petrocheaical sector and the general 
require:aents of such agreeaents. The meeting concurred that, in any event, 
the success of custoas unions depended to a large extent on the political will 
of the particip~ting countries. 

17. The representative of UllCTAD reainded the participants that~ recent 
ainisterial conference of developing countries h41d approved the launching of a 
scbeae to elaborate a generalized system of t~riff preferences, covering 
products traded amongst developing countries, including s,,.. petrocbeaical 
derivatives. That sch ... , when implemented, would have sOll8 repercu•sions on 
the current pattern of global trade. 

78. Some participants, in response to the case made in favour of iaporting 
products, rather than producing them locally, .. intained that the utilization 
of locally available raw materials and other resources, econoaic develoP119nt, 
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the creation of an industrial base. e11ploJ-.ent opportunities. foreign exchange 
and strategic considerations etc. clearlJ de110nstrated the advantages of 
national production. Those factors far outweighed &DJ short-tera adYantage to 
be gained bJ iaporting petrochet1icals. SOiie parti~ipants .. iatained further 
that. in &DJ case. developing countries would have to iaport a whole range of 
other iteas. which theJ could not possiblJ hope to produce thet1Selves. 

19. One pa~ticipant e11phasized the desirabilitJ of effective trade union 
particip•tion at the Consultations. The labour move9ent. in general. vas 
SJllPathetic to the efforts being undertaken bJ the developing countries for 
their econoaic eaancipation. However, the current rationalization of the 
petrocheaical industrJ in the industrialized countries bad produced 
redundancies and a peraanent loss of jobs vitb all the accoapanfing social 
hardships. He called for soaie understanding of those probleas. 
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IV. REPORT OF THE WORK.ING GROUP ON ISSUE 2: 
THE DEVELOPMENT OF DOWNSTUAll PETROCHB!lICAL IllDUSTRIES 

IN DEVELOPING COUliTKIES 10/ 

80. Participants discussed initially the tera "downstreaa petrocbeaical 
industries", which bad been defined in a UllIDO document as being the 
processing of end-product petrocheaicals. Pl&stics, rubber and synthetic 
fibre processing constituted the .. in body of petrocbeaical products (about 
10 per cent of the total production of the petrocbeaical industry). 11/ 

81. Several participants discussed the role of the downstreaa industries. It 
vas agreed that downstreaa industries played an important role i~ national 
econ011ies. Soae participants emphasized that their products a.?t essential 
needs in such sectors •s food, shelter and clothing; other participants 
emphasized the rates of growth of demand, which were very high in developing 
countries. Participants also aentioned that the products of downstreaa 
industries could be us~d as an &lternative to aetals, natural fibres etc.; 
that the manufacturing technology was relatively simple and that the products 
could be aanufactured in saaller-scale units, using iaported or locally 
produced polymers. 

82. llany participants stressed the iaportance of the utilization of plastics 
in agriculture, call~d plasticulture. They pointed out that from greenhouses 
and irrigation to crop protection to product packaging, depending on the 
particular country, downstream p~oducts played an ever-increasing role and 
that, in many countries, agriculture accounted for up to 20-25 per cent of the 
total consumption of plastics. Those participants stressed that potential 
advantages in that field were particularly attractive to developing countries 
that relied heavily on their agricultural production. 

83. Participants froa several regions reported on the developaent, actual 
status and future development plans of the downstream industries. 

84. llany participants discussed the constraints on the development of 
downstreea industries. Some participants stressed that the full backward 
integration of polymer production was necessary for t.be economic operation of 
downstreea industries; others suggested that a lack of investment capital was 
the aajor obstacle, while others said that besides a lack of sufficient 
capital, a lack of hwaan resources, stills and equipment could be limiting 
factors. A few participants mentioned that eaergency rather than preventive 
aaintenance was characteristic of the industry in developing countries and 
that developing countries bad to rely upon foreign expertise during aajor 
repairs. 

85. Two participants pointed out that product application research was a 
prior condition for the s~ccessful aarketing of products. Several 
participants stressed the iaportance of aarket research and market development 

12_/ ID/WG.448/3. 

ll/ "The petroch .. ical industry in developing countries: prospects and 
strategies", Sectoral Studies Series, •o. 29, vol. I CutlIDO/IS.572), 
pp. ix-xii and 13-15. 
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in the selection of specifir products for local manufacture in a given region 
since the properties of the product should mieet the expectations of the 
c•1stomers. One participant stressed the necessity of having an aJequate 
distribution network. Another p4rticipant said that in aa.rketing and market 
research, the ea-ordination of petrocbeaical, product aanufac~uring and 
dovnstreaa industries was necessary. 

86. One participant said that manufacturing technologies should also be 
studied in detail, and that a strategic forecast should be aade of the 
potential iapact of technological advances on the production structure. 

87. One participant pointed out the significance of new developments, such as 
single-cell protein fr?lll aethanol, in the light of the preoccupations of the 
developing countries. 

88. Several participants discussed the role of training in the downstreaa 
processing industries. They said that aanpower training was essential for 
providing pools of skilled workers for production facilities and that that 
objective could be achieved by on-the-job training for six to eight months. 
One participant considered that the aost important training and educational 
tast lay in the managerial and organizational field. llany particip~nts 
discussed the possibility uf using the services of experienced and 
knowledgeable experts mad~ ~vailable in the industrialized countries under 
favourable conditions {e.g. early retirement). 

89. Kany participants underlined the need for policy co-ordination in support 
of downst~eam industries. One participant described the model used in bis 
country, which included assistance in product selection, advice on how to 
obtain government support, a guaranteed supply of raw materials, incentives 
for trainicg etc. Other ~articipants stressed the necessity for co-ordinating 
upstream and downstream integration. 

90. The necessity for and possibility of co-operation among developing 
countries were emphasized and several examples were presented of such 
co-operation at the regional level as well as between individual local 
organizations. Some participants stressed the importance of co-operatio" in 
the organization of downstream petrochemical industries to meet the spccif ic 
demands of the industry. 

91. Several participants reported on the significant role played by 
manufacturers of plastics in the establishment of a plastic processing 
industry in a developing country. 

9Z. A representative of the UWIDO Secretariat gave information on the 
activities of UNIDO in the creation of application centres for plastics, their 
achievements and the possibilities they offared for developing countries. 
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V. REPORT OF THE WOllillG GROUP Oii ISSUE 3: 

RESEARCH AND DEVELOPllEllT IN THE PETROCHEKICAL IllDUSTRY 

Ill DEVELOPING COUNTRIES 12/ 

93. Participants described petrochemical research and development as an 
activity directed towards the development of n~w products, new processes and 
new applications; as an essential tool for the selection, assiailation and 
improvement of technologies; as a method to improve and stabilize the quality 
of products; and also as a necessity for the solution of the technical 
problems of downstream petrochemical industries. 

94. Kany participants reviewed the organization and achievements of research 
and development in petrochemicals in their country and offered assistance to 
interested developing countries. 

95. Some participants of developing countries reported that important new 
processes had emerged from research and development in their countries, some 
of which could also be licansed out to third parties. 

96. Several participants pointed out that the main directions of research and 
development in petrochemicals should include a better utilization of local 
resources, including organic feedstocts and co-products/by-products and the 
adaptation of processes to local conditions. 

97. Kany participants suggested that process design engineering should be 
integrated into, or closely connected to, research and development 
organizations for the successful implementation of research results in 
commercial-scale production. 

98. Several participants analysed the constraints that hampered the 
utilization of research and development resources in developing countries. 
They included the lact of recognition of the need for research, the lack of 
research facilities and management capacity, the shortage of stilled manpower 
and brain-drain. 

99. Kany participants stressed the need to improve co-operation in research 
and development between companies, central institutes and universities. Such 
co-operation should be based on mutual recognition and support of mutual 
objectives and needs. 

100. Many participants describej successful examples of bilateral, regional 
and multilateral co-operation, particularly in the exchange of information 
between professionals both in an organized as well as an informal manner. 

101. A representative of the Secretariat reported on the activities of UNIDO 
in the fields of economic co-operation between developing countries (ECDC) and 
technical co-operation between developini countries (TCDC). 

102. Participants acknowledged the role of UNIDO in the establishment of 
national research and development centres and requested that those activities 
be extended in future. 

12/ ID/WG. 448/1. 
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