
                                                                                     

 
 
 

UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION  
Vienna International Centre, P.O. Box 300, 1400 Vienna, Austria 

Tel: (+43-1) 26026-0 · www.unido.org · unido@unido.org 

 

 

 

 

OCCASION 

 

This publication has been made available to the public on the occasion of the 50
th

 anniversary of the 

United Nations Industrial Development Organisation. 

 

 

 

 

 

 

 

 

 

 

 

 

 

DISCLAIMER 

 

This document has been produced without formal United Nations editing. The designations 

employed and the presentation of the material in this document do not imply the expression of any 

opinion whatsoever on the part of the Secretariat of the United Nations Industrial Development 

Organization (UNIDO) concerning the legal status of any country, territory, city or area or of its 

authorities, or concerning the delimitation of its frontiers or boundaries, or its economic system or 

degree of development. Designations such as  “developed”, “industrialized” and “developing” are 

intended for statistical convenience and do not necessarily express a judgment about the stage 

reached by a particular country or area in the development process. Mention of firm names or 

commercial products does not constitute an endorsement by UNIDO. 

 

 

 

FAIR USE POLICY 

 

Any part of this publication may be quoted and referenced for educational and research purposes 

without additional permission from UNIDO. However, those who make use of quoting and 

referencing this publication are requested to follow the Fair Use Policy of giving due credit to 

UNIDO. 

 

 

CONTACT 

 

Please contact publications@unido.org for further information concerning UNIDO publications. 

 

For more information about UNIDO, please visit us at www.unido.org  

mailto:publications@unido.org
http://www.unido.org/


latían ormniAi. 
BKffLOfWT OMJPIUfflOi 

3ltoi 
t 

»i«tr. 

i»i»/rc».?22 
31 Jmly 1973 

CONfÜRKED OOPT 

nojiof oocmn 

mtausmmf or irrum nvmm 
a TB arici or BUMU àtrum mtici narnuri 

Projets   W/%öi/72/0O7/a/Ol/37 

td.73-5305 





COMFOaMID     COM 

Tittoi 

nma NAZXOMì maomn 
rrejoot Of ti» Oowromnt Of 

na mim or «MA 

tobliooooftt of OMIíOA 
Loborotory la 

A|fUo4 

Durotloai 

lootort 

nub— ctort 

Qovonwwt (to*jporotiac 
Agoaeys 

m*/7i/QQ7/ä/<n/37 

Wim yooro. 

of 
(3921) 

WMim or lunam AIS 

owe* or 

teto of oufjooiom 

•Urtiac tetoi 

Qevot 

21 An«oot 1972 

1 *ly 1973 

Kyoto - k-iSJIol* 

0^» $©2,670 

(an») 

oadt 
Dipmt? 

Idolatry of 
Ooboholf of too 

U./HMAUXA BAMA 

On oobolf 

OBbokolf of 

of too 

00V HMALAIA BAMA 

9WHW3 

9Mf urn 

9*lf 1973 

üi MEÉ gfcfc 



SECTION    I; BACKGROUND AND SUPPORTI NS   INFORMATION 

A. JUSTIFICATIONS r'QR THi¿ PROJECT 

(1)        The demand for synthetic    polymers   in the world is 
increasing yearly aa people*  are gradually changing over to 
the uso of  these polymer»  for clothing »industrial textiles, 
domestic utensils and din.erwares in addition to a host of 
other domestic,   agricultural and industrial use«. Thus  the 
world production of synthetic fibres   (3uch as polyesters) 
is  increasing at  tho rate   of    about 50^    per annuo while 
that of plastics and resins(such as polypropylene »polyethylene , 
urea-formaldehyde and melamine-formaldehydc;   is increasing 
at  the rate of  20% per annua. 

(?)        The demands for these    products   are  also    increasing 
in  the Union of Burma,  as  in the rest  of   the world, due    to 
the  convenience and superior qualities   of     those products. 
It is very appropriate  therefore to consider the establish- 
ment of industries for producing suitable polymers in    the 
Union of Burma and also the  establishment of polymor research 
facilities to aid and advise these new  industries ^particularly 
since thoy involve complex chemical and  technological factors 
which should    be investigated by scientista    and engineers 
before making the very heavy investments  in foreign exchange 
for  the capital equipment  fot   these new   industries. In fact, 
petrochemical industries which produce  many of these polymers 
arc  some of tho most expensive in capital outlay averaging 
several hundred million U.S. Dollars  (in equivalent foreign 
exchange)for a single petrochemical complex and the associated 
processing facilities to manufacture  the  required consumer 
goods from the  intermediate petrochemicals.The Union of Burma 
has at present some factories which make   finished producta 
out of synthetic polymers  and these polymers (such as nylon 
and polyester fibres, polyethylene and polyvinyl chloride 
granu7.es) all have to be imported with a consequent heavy 
drain on foreign exchange.  Plans tre,   therefore,    underway 
to establish factories  (a)   for producing yarns from imported 
polyo«ter and nylon chips  and (b) to manufactr^re polyester 
and nylon chips from imported intermediate products. 

(3)        Due  to tho fact that thosa polymers have to be im- 
ported, there are restrictions on their use and if they 
could be manufactured within the country their usage would 
be increased. With the limited local processing facilities 
the tonnago of plastic granules required per year is about 
6,000 tons costing over two million dollars annually and 
this is expected to increase to 16,000 tons per year in the 
next decade. Also the annual import of all textiles i« 
about 100 million square yaarda (equivalent to 20,000 tons) 
worth twenty million U.S. Dollar« which could bo substituted 
to some extent by synthetic textiles If  only they could be 
produced locally. 
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(4) The present plastica  fabrication industry    in    the 
country is in need of  technical improvement and expansion 
in order to supply adequately the  needs of the people»The 
country  is also in need of  a laboratory and    testing 
facilities to rest  the  raw materials and products and to 
advise  on improvements. 

| 
(5) Purria also produced a sizable    quantity of natural 
rubber.As such there  exists many local rubber industries i 
manufactories rubber household goods.The demand for  these                   j 
is increasing   ^.very year but due  to lack of research faci- 
lities, th•jno'irdustra-as continue  to produce low    quality 
products,,  ?Kr.. fOT-e  due  to  the pressing need    for    the 
production of quO.ity   ijoods,  the government envisages  the 
establishment of a laboratory which could provide assistance 
to thi"  local jndurcri>.r>  An the manufacture of quality rubber 
products« 

(6) The textile   industry is also in a similar situation 
to the plastics  and   rubber  industries and in addition 
requires  expansion  in the  synthetic  textile production in- 
cluding regener:-.t ;d cellulose fibre yarns in order to supply 
the needs of the population which is increasing year after 
year. In this f ie-± i.   Buraa is very f^x-tunate to nave enormous 
reserves of bamboo and  tropical hardwoods. This opens a 
splendid opportunity for the establishment of rayon and other 
cellulosic yarn industries  to meet the  requirement of the ; 
ever expanding textile industry. Rayon r.ey be  turned into ! 
cheap clothing and it may also be blended with polyoater ! 
and cotton for quality clothing.  Thus there exists a great                j 
need for natural and synthetic polymer research facilities 
to give  technical services to the  existing factories and j 
also to advice and assist the proposed new textile industries.        ! 

(7) Even now in Burma .plastics and synthetic resins have 
found innumerable usos,  for example, in irrigation,  animal 
and crop protection,  utilization    of agricultural wastes, 
and in the building,  packaging, paper, plywood and other 
industries. 

Increasing quantities of synthetic fibre products 
being used as textiles,  ropes,fishing nets, conveyor 
;s.  etc. 

(8) 
are 
belts, etc. 

(9)        It appears that adequate supplies of a wide w 
of raw materials are availaülo in Burma for the manufacture 
of polymer goods.  It is envisaged   that after the establish- 
ment of a new refinery, a largo supply of naphtha will be cose 
available. Also them ie a possibility for natural    gas 
production in the country. These constitute the main raw 
materials for a petrochemical complex loading to the pro- 
duction of polymer products. 

•MN 
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(10) The development of plastica and synthetic fibre 
research will help many existing and planned industries 
in Burma. Por example, synthetic resins are used in the 
manufacture of paper products requiring high wet strength, 
e.g. paper towels, napkins, ti3aues, etc. Also there is a 
possibility of increasing the production and upgrading of 
the alkyd resins, produced in this country, for the paint 
industry. Some of these v> sins such as urea»-fc -maldtrhyde 
and phenol-formaldehyde arc invaluable as adheaivea in the 
plywood industry. The production of plastics and synthetic 
fibre products would consume many by-products of petroleum 
refining. Burma already has two plants for the manufacture 
of urea fertiliser. Surplus urea would find extensive use 
in the manufacture of amino resins, eg. ur<_a-formaldchyde 
and melauaine-formaldehydo, which are used as adhesivos, 
break-rosi ;tant crockery, etc. A caustic soda and chlorine 
plant is already in operation and there are also plans for 
moro factories of the type in connection with pulp and paper 
manufacture. 

(11) As a matter of policy, tho Government desires maximum 
utilization of domestic raw materials by new indus tries,and 
it discourages the setting up of new industries based on 
imported raw materials. It is also desirable to create more 
employment for the people, and to s^e that imported goods 
are increasingly substituted with locally-made goods. The 
Government is naturally inclined to favour industries that 
can start production quickly. 

(12) However, the development of the polymer industries 
in Burma has been handicapped by the lack of a sufficient 
number of skilled personnel and of quality control as well 
as by the absence of adequate technological and applied 
research services to industries consuming polymeric materials. 

(13) For the above reasons the Gowernment of Burma has 
proposed to establish an applied polymar research laboratory 
at the Union of Burma Applied Research Institute, which is 
a government organization under the Ministry of Planning and 
Finance. 

(14) The reasons for choosing to establish the new applied 
polymer research laboratory (APR!) at the Union of Burma 
Applied Research Institute (UBARI) are:- (i) UBARI is the 
only multidisciplinar? applied research institute in Burns 
established since 195? for science and technology and is 
inherently suited for this purpose, (ii) The establishment 
of APRI within UBARI will bring mutual benefit to APRL and 
UBASI, because the existing departments of UBARI will provide 
valuable supporting services to APRL and the facilities of 
APRI will strengthen UBARI and extend its activities, (iii) 
Adequate space is available in the land belonging to UBARI 
for the construction of a building for Applied Polymer 
Research, (iv) Funds have been allocated to UBARI for use 
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in o instructing buildings and facilities  for the Appliud 
P* lysicT Research  Laboaratory. 

B.   INSTITUTIONAL FftAM.^OKK 
05)      The Ministry of Planning and Finance,  through the 
"BARI is  th    cooperating agency for this project. The  UBARI, 
wh vc  th.   APrL ir,   intended   to be established, ^ ogan effective 
operation,   i.e.   conduct of  research activities on on organised 
serale, in -'C)'J5 ''u-ui  ita  funds  art derived soltly  fro»    the 
Gov e ram«, nt   of 3ur-ma. Currently its annual    budget is approxi- 
mately US 8 G'X',''O0. 

(16) rhe   tot'il  pr •:.;•. ;,t staff .numbers    353;  of   these,   70 
are university graduates,  holding Ph.D.,  M.Sc,,   and B.Sc. 
degrees,  11K   r.st   -i:\   technicians with varying degrees  of 
sub-professional   training.   The government has recently 
approved to strengthen UBARI.   Ite staff complement will be 
increased  to a  total of 604 personnel in  the next  five  years. 
The UBARI is  a multidisciplinnry applied  research institution 
with 12 different  disciplines  which are as  follows:- 

1. Cellulose & Paper  Technology 
2. Applied Chemistry 
3. Pood Technology 
4. Pharmaceutical Chemistry 
5. Ceramics Technology 
6. Metallurgy 
7. Physics IT Engineering 
8« Analytical Chemistry 
9. Standards 

10, Atomic Energy 
11, Technical Information 
12, Instrumentation 

(17) Each of these disciplines, organised as departments 
of UBARI, is headed by a senior scientist who has had 
specialised training in his respective field «broad. Pro- 
visions bave been made  for appropriate additions to the  staff 
for the APRL and  the other components of the UBARI, 

(18) The  UBARI departments  are housed in a building complex, 
numbering 40 in all,on a 36 acre site in Rangoon which leaves 
ample space for expansion as new fields of investigations are 
added to the present operation. Each of these buildings have 
been designed and constructed to suit the operation and    the 
equipment that is intended to be housed. A new bui 1 din« costing 
approximately US f 400,000 la about to be cons true tedf or the 
APRI. The APRL will operate as a component of the UBARI and 
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will enjoy the  full benefits of the  te-rhz.ical  survie« 3 and 
other f iciliti'S of  tho UBAR I, It would,   through the  UBARI, 
havo a close relationship with the  Pon.at  Research Institut., 
the  Myanma Oil Corporation laboratories,tho various  Univ.r- 
sitiee and Colleges of Burma,  and oth« r  roacarch institutions 
and  induntri"8  in Burma,including paper and  rubber industries. 

(19) URAHI op, rntüB und r the 3up. rvisian or.-, control of 
the Minia try of Planning and Finance through the Chairman, 
UBARI, who i« assist >d by th>   board of Directora. 

C. PROVISIONS FOR GOVEhHKLNT i-CLIOW-l.T 

(20) Provision  fo-   n..-  follow-up of th    proj  ct would te 
made  through norm]   Lud*vt  allocation:   of  the  Government  to 
the  UBAR I. The -iov-.-i-rja nt  fully r^o^nia-.s   the  importance of 
tho   ic ti vi ti. o  of UBAR I to both industry and  applied research 
in Burma. 

(21) A decision haa bjcn nade by  th...  Government to  add 
APBL as  a component  to  the UBATI.   The  r   asons   for arriving- 
at   this decision are given in (14).  ko such,  plana have 
be*en laid  for both the provision of  staff  for  the APRL and 
the  strengthening of  the  UBARI. Drawings have boon completed, 
after concultation wit:, the  UNIDO mission which vioited 
UBARI in 1971, and funds allocated for the   APRL building. 

D. OTHER RSLATHD ACTIVITIES 

{22)      Since it «as realized  that establishment of the  applied 
polymer laboratory required advice  from foreign experts con- 
cerning layout,  equipment specifications, proposed programme 
of work and tho kind of technical assistance,  financial 
assistance from UNDP and other sources,  the Government for- 
warded a  r"quest  through the UNDP Resident Representative 
Dr.   El Mnraghi  for a UNIDO advisory mission for discussion 
with the   appropriate  authorities in Burma. 

(23)      The United Nations Industrial Development Organiza- 
tion responded by sending a  team of throe experts»Professor 
££$££*    '  Haward  (U.K.), Dr.  E.  Braunsteiner (Austria)  and 
UNIDO staff member Dr. H. May as team leader on a Special 
Industrial Services Mission to Burma from 2 September to 
17 September 1971. 

(3*0      The mission undertook a technical study of requirements 
of tho laboratory in order to establish the present and future 
needs of polymers in the country taking into consideration the 
rmw    material sources and Government industrial development 
policy. As a result of the study which included plant visits 
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and discussions,  it was decided that a request should bo 
submitted to the UNDP for technical assistance as soon as 
possible« 

(25) The UNIDO    mission prepared the list of e quinao nt 
required for the synthetic polymer research described in 
this proposal.The equipment for the natural polymer research 
was  listed by the  scientists of the UBARI. 

E. FUTURE UNDP ASSISTANCE 

(26) In future as needs arises for unforseen additions to 
the pr sent project, bilateral assistance may be sought for 
specific complementary polymer research activities from the 
UNDP. 

SECTION    Üji OBJECTIVES OF THE PROJECT 

(27) This project forms part of the approved Country Pro- 
gramme and is closely    linked with the expansion programme 
of the Union of Burma Applied Research Institute. 

A. LONG-RANGE OBJECTIVES 

(28) The demand for synthetic polymers,    such as plastics 
materials, yarns and natural polymers like    rayon and rubber 
is increasing year by year. Burma already has many factories 
producing these commodities based on imported semi-finished 
Îroducts.Exception to this is rubber industry which is using 
atex produced in the country.The proposed polymer laboratory 

will do the research work necessary for the establishment of 
polymer industries based on indigenous raw materials and give 
advice to the government in planning of new polymer industria« 
and to provide technical assistance to the existing polymer 
factories in upgrading the qualities of the products« 

B*  PREDIATE OBJECTIVES 

(29) To develop an effective well-organized and well- 
equipped   polymer laboratory   composed of the   following 
departments in the Union of Burma Applied Research Institute 1- 

[&) Thermosetting Resins Department 
Lb) Plastics Properties and Processing Department 
,c) Fibre Technology Department 
yd) Rayon Research Départaient 

) Rubber Research Department 
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(30) Facilities for rayon and rubber research will be- 
respectively incorporated to the Cellulose & Paper Roscaren 
Department and thu Applied Chemistry Research Department. 
which will be responsible for effective research. Those 
departments have trained scientists to carry out r-s arch 
in the respective fields. 

(31) To establish a practical-oriented synthetic polym. r 
research programme to collect the data necessary for the 
establishment of factories producing polymer mat.-rials 
already in us*, in Burma. 

(32) To train the local scientists in various fields of 
polymer chemistry. 

(33) -o install and operate the urea-formaldehyde resin 
pilot plant and test-produce as soon as possible.The product 

Ì -Í? tested for quality in the existing plywood factories 
and this experiment is to continue until the plywood engineers 
are completely satisfied with the result. Based on this <x 
proposal would be drawn up to set up a full-scnle uiua- 
formaldchyde factory in Burma for submission to the Miniatri 
of Planning and Finance and Industry. 

(34) To train the local scientists in r.sin synthesis. 
formulations and compounding with additiv, c as well  is 
moulding techniques« 

(35) To train the local scientists in the analysis of 
synthetic fibres and plastics by both chemical and in- 
strumental techniques, 

(36) To train the local scientists in the operation and 
maintenance of various equipment purchased for polymer 
research, 

(37) To train the local scientists in mechai.ical testing 
of fibres and yarns and in evaluation of testing results 
especially using Instron Universal Testing Instrument and 
Uster Evenness Tester. 

(36)  The project is primarily technologically-oriented 
*?,,*? n0 direct investment potential. However, the APRL 
will yield data of valu© in stimulating, planning and 
financing the further development of the plastics, rubber 
and textile industries in Burma and should, therefore, lead 
indirectly to an increase in investment in the respective 
industries« 
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SECTION    III: 

A.  Project Activities 

1. Propcr:itor; 

Location Starting date 
and proposed 
duration 

(a) The -jovornncnt will      UBARI 
complet: the construc- 
tion of a three-storeyed 
laboratory building 
having floor spaco of 
1500 sq.m., fully fur- 
niched with locally 
available laboratory and 
office furniture,comploto 
with water, fuel and 
electrical installations. 

(b) Substantial space allowance UBARI 
is nade in the undeveloped 
area for the storage of raw 
materials and experimental 
products from the pilot 
Îlants and processing 
aboratories. 

2. Timing of pro.lsct activities 

*o be coapletcd 
by Soptamber 
1975 

iminary) Preparatory 
-2. 

UBARI The Project Manager will 
arrive in July 1§73 and 
he will in consultation 
with the local counter- 
parts carry out the following1- 

(i)  Draw up a list of equip- 
ment necessary for    the 
laboratories and pilot 
plant so that the equip- 
ment will arrive together 
with the exports» 

Starting 
July tr73 

k 



(il) Suparvia» «ad ov^raa« 
tào coaatntetioa of 
tht   laboratories «ai 
installation of utili« 
tie«, 

(ill) Draw up t*,ijt«tiv 
prograam for tfee 
oxp*,rt»# 

(ir) Ora« up a tralala* pro- 
gxaaau;  to fco  coaduct«* 
ay exporta for  ti*   local 
ataff. 

Location -.>."»!••• in<r lit- 
«si jpropos i 
•iura M in 

(•)  Draw up « foliooiaip 
profrraAffifc  for  tat   local 
ataff to b<   »«.'at abroad 
for further tralala«. 

(b) ^rmt 
iTmr. fcltaM KtJlM 

(1) Recruit suitable local 
pcraonn^l la tia* for 
taw arrival of taa 

(11) let up laboratory 
pilot »laut    oa 
arrival of aspert« 

uuax 

(111) Initiate tas »or* 

(IT) txpariaeat aad t«at 
produco Ut oc pilot 
plaa« avala. 

(•) 
Ai 

UM for 
m attor 

fro« nati« al 
poljacriaatioa praaoaaoa. 

(•> 

(i) Baaralt sultaale laaal 
najul la 
arrival 

PToa January 

Juij-aVpt, 
197* 

Fro« Oct, 19^ 

fraa Ja», 1«^*» 

Oet#   19^5 

*Or W* 
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Location      Starting date 
%nd proposed 
duration 

tu) ò- t up 1 »tor i tory  "»a to*- Jan - March 
\rrivil   jf  v-xfert« 1975 

(lii)   Initiit.-   *a*.  «or« ftroftraanv Froa April 
^f  rh<   ¡st.jdy   )f poi/a. r 1975 
pi ip* r*i-'S, 

iv)  ivainf     th.    r-  ;ind products' Fror April 
in  »h-   IT.  procranm*.    With 1975 
s'-tndird sp cifieitioas and 
••••   fini ">u* V   et coaditirna 
f•>- ri^uliinc of  th 3t<   r- sica. 

(v)  Fx> ni  »a.    t  ttia* activitiaa Fro«    July 
M í   lym. r«  -»nd pintle  fro- 1975 
1U<:•-   i.^d ia loe a indue trias« 

i vi)   Lay Inunda'ion  for  fu Hire Fro« Oct, 
•• c^.icil aufport work  in tau 1975 
pro«-  ssia*'  of polym. ra     for 
•"h-    loc»i manufac^ur« ra   of 
plaatlc producta, 

U)   Flhr„   latina-   LjtWafr,^ 

(i) Meruit •ui^felti laeal UlAKI Fro» July 
p r Bonne l  in *1JU   f9r ^974 
th<   arrival  of  tàw  <di^rt# 

(ii) 3 -   ip % Ratine laboratory Jan - larch 
on «he  arrival of th«  Quarrt, 1973 

(iii)  initiate   tht  »ark »rotrajaa* Fro« Aar il 
f» physical «ad c kale al tT?T 
tutting of  fihrti- yara an4 
textiles   -md  for «ha stufar 
#f iy in« «né flalchiatj 
»raceaaua of natural aaat 
artificial  fihrua, local at 
• 11 »a taparte*« 

(IT)  txt B4 ta*  a« tiriti«a •• »a KVM *a* a« tiriti«a M »• fr««    ¿aril 
to ha ahle  ta ho If th*> tf^T 
•cria«!turai a««tar la «a» 
Kramiaf af ««ttaa  
«cri« ilrar«! fiar»a aa* aia« 
ta aaalat tlw inéwtrial 
s«etar ta If fwi Tfi—la«. 

»y*U€ a*4 fUlaUal 
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B. Description of UHD? Im^g Location Duration 

11 
Rangoon      July-1973       60/mm -01  Project Marnar 

Ht  ehould    b«."     a polymer 
ecionfint with extensive 
appli d r< search experience 
in    the    plan tica   and /or 
aynth tic  fibre industry. 
He  should by   f amili ir with 
the organization   and con- 
duct of    applied research 
and      technical    service 
labori torio«  and be able»  to 
collaborate  effectively with 
r< «'-arch personnel» He    muât 
haw    management    ,'xperioncc 
and K- a skilled adainiatrator 
• inco his dutit s will    be   the 
overall prof« saignai and     ad- 
ministrativo onm^otu. nt of tho 
project, 

11-02 Foliar Cham±m+tàM«Tfi-rfilnj* Rangooll      Juiy^o^        18/aun 

Ho    should be  familiar   with 
tho chetala try of   irea   nitá 
n-.laaim.-formaldehyde re m lam. 
Zn collaboration with couater- 
part che aiata,  he will demla 
and carry out a work prom^rtmaat 
in «ynthoaitlaa; various    smalm« 
resina for applications mm ad- 
hesive t. lacquers, palata mai 
remine for mapur and textil« 
treatment. He will also tralm 
and advise counterpart c hernia ta 
in «caliag «P laboratory «»ri- 
ssata to pilot plant quantities 
for commercial evaluation. 
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tesasi^ esirìiM HU agiuaft 
11-03 Thcpogc^tinf; piff*!?* Rangoon   July 197* 12AMB 

tochaolo^st filiate 
plastics) 

He    should have long ex- 
perience in the production 
of urea and molamine-formal- 
dchydo moulding powders. He 
will train his counterparts 
in resin synthesis, formulation« 
pjid compounding with additives 
as well as moulding techniques« 

11-04 Plastics testing expert Rangoon   Jan. 1975 9^« 

He should    be  familiar 
with standard mechanical 
testing   procedures    for 
both fibres (synthetic and 
natural) and plastics« He 
will demonstrate to his 
counterparts  the use of 
testing equipment and advise 
on various standards to be 
adopted for fibres and 
plastics« 

11-05 Fj,bre ïeçtoolofilat Rangoon   Jan. 1*7* 9/*a 

He should have experience 
in mechanical testing    of 
single fibre and yarn   in- 
cluding the use of specialised 
equipment such as the Instron 
Universal Testing Instrument 
and Uster £vcnness Tester« Is 
will train counterparts in 
mechanical testing of fibres 
and yarns and in evaluation 
of testing resulta. 
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¡Äfiiüfifi  Star táM Pita ^¿£&tiaa 
11-06 AnñlYlt Rangoon    Jan,  1975 9/aœ 

Ho     should be  an   expert 
In tho analysis of ira the tic 
fibres and plastics by both 
chemical and  instrumental 
techniques and  train    the 
counterparts  in these 
techniques. 

11-07 Poller Chettij^flfl^joj Rangoon   July. 1976       i'/m 
ViWWW 

Am a polymer    cheaist 
specializing in addition 
polymerization, he   will 
advise and ¿«sign a work 
«rogramne in this field, 

e «ill demonstrate and 
instruct the experimental 
techniques used especially 
for polymerization studies 
on vinyl chloride. Enovlsdge 
on processing and testing 
PVC as well a« applications 
will bo desirable. 

11-06 ahurfr-tnrm consultants, langoon    Am required   6/i 

High level specialist, arm ^ÌJkWnV* 
to advise the probet    1A 
various fields dealing with 
specialized and specific 
teommical problems as deammd 
desirabls. 
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ffi[gln¡p|]íftvlffilftnf for staff 

Sub .1 cet Numbs: 

31-01 Rubber Technology 1 

31-02 Study tours to uni-      6 
versitica, research 
institute»    and 
polymer factories 

31-03 Thermosetting Rosins    4 

31-04 Management 1 

31-05 Thermoplastics Resind 4 

31-06 Fibre 2 

31-07 Polymer Analysis 2 

31-08 Rayon Manufacture 1 

Locations Start: 
TSE 

ÜDff    Duration 
I 

U.K.,Japan 
f.Germany 

April 197* 9/mm 

Open July 1974 9/mm 

U.K., 
Juan, 
W. Germany 

April 1975 36/-» 

M April 1975 9/B* 
M Oct« 1975 56/» 
II April 1976 18/aa 
M April 1976 18/mm 
a April 1976 9/W 

In addition to the above fellowship«, separate arrangements 
have been made by the Government of turma to send 12 acholare 
abroad from 1973 for advanced studios in various fields of 
high polymers loading to «.3c. and Hi.D, degrees. 

PtftaHf gf 

Section Total    1973       197a 1975      1976     ^977 

123,300   64,000    14,400 

75,000     - 50,000   25,000 

Synthetic Polymer    201,700 
Laboratories 

Natural Polymer 

175,300   W.OCO   W,WB  
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ftatâlla of Bon-fyyi^gtO|  eaiil—MIBJ yai^d ^B 

Section Total      1973 1974        1975    " 1976        Î977 

3 No Vehicles    7*000      7,000        I Z I Z 
for 7 export« 

 —77*50—77*» r = : :  

Petali» o/ to^hl«!*«^ rilmi jn 

Section Total    1973      1974 1975      ^^76      1977        1978*" 

CWcal.      25,000        -      5,000      5,000        - 7,500      7.5O0 

Materials 

Spare-part« 44,000        -      5,000    10,000    9,000    10,000    10,000 

697W5    W,UUP   *5,UPB   9,00P   f?,!>Uü   fy.yg 
^ . 

füfíü iî-.J.^ilj^ 
^iÄLr* 56,67° ^ 19«65° 12»15° 't*40  500  470 

Cont1nl>winaot000        . 2t000      4,000    4,000    5,000    5,000 

5MK>      500     21t4J0    16,130    7,440    5,500    5,470 
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r-.hnr  than. Ve] 
.JH^VR*-7V*F- 

prop* rti..n  'mi proco e sing Je 
Fibre  technology department, 

n^t-.n^ls of ne 
for possltvu 

(1201,7X0 

nj- n.uii departJion., 
uii processing department 

/~,\ I     2.500 
Eauinmvnt:     Analytical balance  (,.) •4|00 MWBNU      Balance  (Top pan) 2,000 

Melt index* r                             u^iu-. 15.000 
Instron Universal Te.ting Machia» ^¡Jg 
Hounsfii'1-1  Tonioiotor 1  300 
Suing M-xhincs  for  tost .peeiMB J.gg 
Drying Ovens (3) 1,000 
Vicat Tcs^r £.000 
Brittleness Tester 9,000 
Autoclaves |00 
UV - IR  l^Bips                                            ¿. */¥) 
Electric il conductivity inatnnwBt gj> 
Tracking resistance apparatus a.000 
Brabendor Flastograph             .  v S.000 
Laboratory hot roll»(electric) JloOO 
Abrasion Testor '^00 
Flexural Tester *  vy) 
Îimîïïional Stability ta.ter %gg 
DTA-TGA appara tu» 1*000 
Thermostats çQO 
pH meters HOO 
Furnace ^  «00 
Uster evenness tester 1.400 
Avory impact to»tor» iz; 2.000 
Microscope (hot-»tageJ \QQ 

Microscope (b^culAr.,0**¿la.#:     | 90.000 
Thermosetting resin »"•* ftj*     I ^•w* 
(Still, filter, mixer, bmll-mili» I 
and accesBorie»)                                  • « QQA 
Compression moulding «a«**»« í'QOO 
Inaction moulding »achino for      i »•cw 

thomosete (plus mould»)    ^^^^^4" 30.000 
Gas Liquid Cl.romatograpa,prepar*ti*m rt'«gw 

modol 19.000 
IR-Spectrometor Im* 
UV-Spoc t rome t»r *!ûO0 
Multi-daylight pro.» ZJSg 
Mould» for Compre »»ion mmoml»» fl55 
Twiat tester 1.000 
Cotton Sorter * 

_áS^¿¡ 
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Temperature control and humidity •    15»000 
control equipment 
Automatic fasher 500 
Laundorome ter 500 
Bursting testar 300 
Dyeing . quipe* nt 1*500 
Dye ine; equipment (high temperature) 1,500 
Crock-meter 200 
Fabric  Inspection tables 200 
let processing apparatus 70C 
Cotton colorimeter 800 
Pol/«' r molecular weight détermination unit     4tooc 
lathotomot^r 1,000 
ile rana ire 1,000 
Microtome 8O0 
Yam appi aranco apparatus 250 

Sub-total:-        t 201,700 

(175,000) 

8c et ioni    To be  incorporated to Cellulose 
and Pap r    Research    Department 
and Applied Chemistry Rosearch 
Department of the Union of 
Applied Research Ina ti tu ti 

Laboratory equipment for making 
rayon and other cellulose derivativos 
like polynosic fibre, cellulose 
•estate, cellulose butyrato,lacquers 
tto.  from dissolving pulp complete 
with film and yarn extrusion unit 
ami dexanthation unit 

Laboratory equipment for producing 
dissolving pulp from indigenous rtnr 
materials. One 101b. digester, 
fai lay and PFI boaters,    smeet- 
sating machine :ad other auxiliary 
•qui patent 

Laboratory equipment for producing 
fuality rubber products from latex 
•ni tostine machines for various 
rubber prodmmbl 

•    25,000 

S    25,000 

•    25,000 

•   75,000 



mmmmm*mm 
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Total  for rion-oxfc-nd-'»bli-  équipant 
o'hv r  than v. hicV s 

Dcfiilu of non-expandable items 
(vehicles)   for possible   supply 
through th.     UNDP Contribution 
Vfhirl.-a  (.for fi, Id transport) 

D tails of expendable i teas for 
pos; iti supply through the 'JNDF 
contribution. 

(1)  CbA.miculs find   raw material« 

(£)  Sparcparts 

Tot.l   :or expendable  it««a:- 

Details  of miscllaneou» upottdityr« 
for pose ibi.  supply through th« iM# 
contribution. 

(1)  Fright find  insurance 

(?)  Contingencies 

Sub-total for »iâc&llaiioou« ltOMs- 

|    ¿76,700 

7,000 

Tomi   for ncn-expcndable    quip«ent:- •    283«700 

• 25,000 

|  44,000 

• 69,000 

• 36,670 

• 30,000 

• 56,670 

Wall-   • *09,3?0 

•MMMMaMIEI 
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C.  DEaCklfTIC« QF GOVEHMU»I «PUTO 

1.Financial Obligation* 

The Government will  finance  the budget of  the APRI* 
project approximately to  the  amount of Kyats 4,r>51,136 over 
the  five y.»ar period  (1975-1977).  Budgetary provision    for 
the project would  be made  through the  budget of  the  7BAKI. 

2. Asaignasnt of National Staff 

The main counterpart  oflicer   for   the  project will 
be one of  the Directors of the  Institute  and a  total  com- 
plement of 20 research staff has been p ovided  for   the APRL. 
in the  first ? year period of  take project.  An additional 20 
is to be  <*dded  in  the next  three year period.  There will be 
5 aain sections established in the APBL with each soction 
having ar.  appropriate head who will  act as a counterpart 
for the  if-levant UHDP Expert. 

3« training 
The Government will assist in the  training programmes 

of the  local staff both at home and abroad. 

4. ftgYtraienî provi*«* supplies and equipment 

(1) It is planned to accommodate the  APRL in a new 
laboratory building to be built  in the UBARI 
Compound. 

(2) The Government will provide locally available 
expendable and non-expendable equipment    to 
complement the equipment supplied by UHDP. 

5. Macellaneoua 

(1) The Government will provide funds for internal 
travels for the UHDP experts and the national 
staff, considered necessary for the successful 
execution of the assignment. 

(2) Under the miscellaneous heading are also included 
various costs such as electricity, water supply, 
fusi, operating costs of vehicles, internal 
telephones, local taxes and duties, and contingencies« 
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Pifril»  Pf building to b> Morid«* b» * 

1t Residential 

2. Research Building- 

Nò provision has toon nade for 
expert« and coneultant«    sime« 
it it preeuned that tfee    ÜWDP 
will take care of tais setter. 

A three storejred building lunrlag 
a total floor space area of 1500 
square ne ter« full/ furnia*»* «ita 
locally available laboratory ana 
office furniture and cooplet« vita 
electicity, water, and gas installa. 
tlone. 
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ORGANISATION QP THE PROJECT 

1. Pending finalisation of the new consolidated Standard 
Agreement with Governments, the following standard text is to 
be appended to all project documents. 

General responsibilities 

2. The Government, the UNDP and the Executing Agency shall 
Jointly be responsible for the execution of the project and the 
realisation of ita objectives as described in Section II of  this 
Project Document. 

3. The Government shall provide to the project the national 
project   personnel,    training facilities,    land,    building. 
equipment and other required services and facilities.    It will 
designate the Government Co-operating Agency named in the cover 
page of this document, which will hereinafter be referred to 
as the   Co-operating Agency- and which will be directly respon- 
sible for the implementation of the Government contribution to 
the project, 

4. The UNDP undertakes to complement and supplement the 
Government participation and will próvido through the Execution 
Agency the required expert services,  training,  equipment and 
other services within the funds available  to the project. 

5. Upon commencement of the project the Executing Agency 
may be requested  to assume primary responsibility for project 
execution. However,  that primary responsibility    shairbe 
exercised in consultation and in agreement with the Co-operatinr 
Agency. Arrangements to this effect shall be stipulated in the 
SfSJi?LW?r¿Jlan M wel1.aa for tho transfer of this respon- sibility to the Government or to an entity designated by the 
Government during  the execution of the project. 

6« Part of the Gove rament» spa» tic ipat ion may take the 
form of a cash contribution to UNDP.  In such cases, the fixecutine 
Agency will previde the related services and facilities and ¿iff6 

account annually to the UNDP and to the Government    for the expenditure incurred. «*«•»«*    I or cne 

Participation of  the Gov^r^en^ 

7. The Government shall provide to the wolect the MP«*««« 

«2^î?i2î ííi^í11?« lnJhe w**«Si Slitti'tiSÏ10"' 
v?^«? in th6 W2rk Plaa« Budgetary provision - either in 
kind or in cash - for the Governments participation so SDecified 
shall be set forth in the Project Budget/.      i**t'iOB »° •P*c*«*a 
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5* The Co-operating Agency shall in consultation with 
the Executing Agency assign a director for the project on 
a fulltinje basis. He shall carry out such responsibilities 
in the project as aro assigned to hi« by the Co-oprating 
Agency, 

9#  .   Jh« estimated cost of itoms included in the Government 
contribution,  na detailed  ia the Project Budget,  »hall be 
based on  the beat information available  -it the time of draf- 
ting this) project proposal.  It is understood  that price 
fluctuations during the p.-riod of execution of the project 
may necessitate an adjustment of sail contribution in 
monetary  terms;  the  letter shall at all  times bo determined 
by the value  of  th-j  servies, equipment and   facilities required 
for the  proper execution of  ::hc pro,\ct. 

10. Within the given nuabor of man-months of personnel 
?*ÎTÎ?28  descrioe(i i" toe  Work Plan minor adjustments of 
individual assignments of project personnel provided by the 
Government may be saae by  the Government in consultation with 
the Executing Agenc;-.  if  this ir  found  to be  in best interests 
of tho project. 

11. Ine Government shall continue to pay the local salaries 
ana appropriate allowances of national project personnel 

UroP?eîïwshii0<i 0f their ab8ence from thtì Project while on 

12. The Government shall defray any customs duties and 
pay other charges related to the clearance of project equip- 
ment, its transportation, handling, atórame and related 
oxpenses  within   the country. It shall be responsible for 
safe custody of the equipment, its installation and maintenance, 
insurance and replacement  if necessary,  after delivery to the 
project site. 

13«     The  Government shall nake available to  the project- 
subject to existing security provisions - any published and 
unpublished reports, maps,  records and other data which are 
considered necessary to the implementation of  the project. 

I?*** Tha Qov«rnment "hall assist all project personnel in 
finding suitable housing accommodation at reasonable rents. 

15.      The  services and facilities specified in the Woi* Plan 
which are  to be provided to ihe proJ< ct by the Government by 
means of a contribution in cash shall be set forth in tho 
Project Budget. Payment of this aaount shall bo made in local 
currency to the UKÜP in accordance with the Schedule of 
Payments by the Government. 
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T'SAU       
Pay?cnt of  the abovenentioned contribution to the 

LNDP on or be  or,   the dates specified in the Schedule of 
Payments by  thr   .ovcrmnent is a pre-requisite  to cawenceaent 
or continuati cr. o: project operations. 

rarticipatior:   ,- rhr  'HTOP and of th*   *r»^m fa-u~j 

îZ*„Hn^  UNL? f£a11 Provide     o  the  project  though the 
Executing At    r.oy th.   cervices,  equipment and   faciliti«« 
described in  th,  aork Plan.  Budgetary provision for  the ÜHDP 
contribution  as specified  shall be sot   forth in the  Project 

18\u      The  Routine Ac-ncy shall consultai th the  Government 
on the candidature  of the  Project Manager -¿'who, under the 
JÎfUÎ      r of*hc executing Agency, will bj responsible in the 
Thï^îîiÎÎÎ 2¡£ Executing Agency's participation in the project. 
The Project Manager shall  supervise the   experts and  other •«•ncy 
personnel assx6n.-d  to the project, and  the on-the-job trainln* 
of national pro o et personnel. He shall bo  responsible  for the 
management of  :,ll equipment provided to  the project  fro« UNDP 

19\     vT?? £xc?ui"ing Agency, in consultation with the Govern- 
ment, shall assign international staff and other personnel to 
the project *_ s specified in che  ¿ork Plrui, select candidates 
ior iuilow3hipr md  determine standards  for  the trainine of 
national probst personnel. **"«b 

?£?' r      ?c:¿?Wi?hiPs sha11  °c administered in accordance »it* 
the fellowfchxpr  regulations of the Executing ageacy. 

21. The   :x. cut-ins Agency may,  in agreement with the 
Government and UNDP,  execute part or ill of  the project by 
sub-contract.   Th. selection of sub-contractors shall be »ade. 
after consulta ¡-ion with tho Government,   in accordance with 
the Axecutinc  A^ncy's procedures. 

22. All material, equipment and supplies which are 
purchased from UNDP resources will beuSed exclusive £ for 
S^tïrSSÎÎ01? °Vhe Pr°Ject. •d »"I  remain the property 
iinSZ ?P-ia W508° n?me it: wU1 bc h*ld by the ¿ocutS Agency. Equipment supplied by the  UNDP shall  be narked with 
the insignia of the t*DP and of th,.- ¿xccuting Agency. 

23. Arrangements may be made,  if necessary, for a cea 
Sí'ÍÍE«.?' cuft°îy of equipment to local autSoritieï duri 
txSnÎfeïî Projeot without prejudice to the finai 

1/ may also be designated Team leader or IMef Technical 
Adviser, as appropriato •»*«*•* 
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JJW. Title to such equipo, nt shall n0íi«ff^ní Provid<'<* by the 
the Ooron»ent, or to an -ntitv nui S f^ J be ^n^-rrc-d to 
»km it  i. require  for continLd ^       .    by     th" Gov««^nt, 

however,   «t ite diacroífon.  roïîir nfV  ^  Thü "^ BQy» equipment. °n»   rttaiR ^^<    to part or  all of  such 

25. At an agreed tine 

UPO« th, ä^^ü^SäV^SS 

to the project,  the Governo nt 
the teocutlng Icciiey,  shaU  ?J 
fr« or conßcqui nt 
it« resulta. 

¿AC¿litica. Drivj;vr, ,.Lnd   fo,^^ 

WW ^ tìrntmr n-,ncv , .flffmu 

2o* In accordance wf*-»-   f-v 
tne Government concerning the »^r"ent *onclude<* by UNDP and 
Pjraoonel  of UNDP tn^ÍX r  üJlí nT °f a88i^ancíf    the 
cUted »itn the project    shalî b    .    ^^ 0r8*«isati¿n8 asso- 

•"»-^"filtrii Iflîî  TTtl 11   !  im   ! 

ftc.pt ^£ÄÄ^^^ ^personnel 

U) p^rfoTd0 ¿H^ä
1
 çrîï'Sr ífcfT8*of au ac« 

oxocution of the  prSjecìÌ capacity in  the 

00 Bo iamne fro. national .enrice obligations, 

«•*• "-o« «migration reatrictionat 
m-    .    ... * (d) 

Uf« of «uch^raonnel, anî orÍiSdS;iS
1í0,ial 

•uoh «Munta brought íntotb« lìflSZ!?*** F* 
•ooordaAco with tS releÍsíJ^ÍSí*17» °l *» 
JffuUtiono, auohÌioun?raÌ ¡^fr.•*?** 
projoctj Pwoanol la ta« ©aacution of ta« 
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(•) Be  accorded  together with th ir grouses  and relatives 
dependent   on 'hem the  same  repatriation facilities 
in the evjnf of  international crises  as diplomatic 
envoys. 

28. All personnel  of  the  Ex», cut inj' À£oncy(s  contractors 
shall enjoy inviolé i li y fo    all  papers  and documents relating 
to  th.   project. 

The Gov-, rma err.   shall     ihr  i.x«.mpt from,   or  bear tmt 
cost of  any tax   s,  du'i or- 1 vies which it may impose 
on  any for^irn  firm or   or -aiu.sai ion which may be   retained by 
the  Executing -H" noy    ea-.í   in    h    for  i,;n personnel of   any such 
firm or  organisation   in i   ap -.. ct of: 

(a) The   ealeei  ¡? or -.ve; s r:.n.d by such personnel in 
the    .-:•-  cu* ion of   tïii-  project; 

(b) Any      i tipm^n1.,  mat rials   and   supplita brought  into 
the   country foe   th    purposes  of the  project or which, 
after having b    n brought  into thj   country, »ay bo 
subsequently vithdravm   th.r   feoœ; 

(c) Any  substantial  quantities  of  equipment,  materials 
and   supplies obtain d  locally for the  execution of 
the  project,  such as?   for example,  petrol  and sparo 
parts  for  th»   operation and maintenance  of equipment 
mentioned  under  (b) ab o v.-,  with the  provision t»at 
the   types   and approximate quantities  to be  exempted 
and  relevant procedures  to be   followed shall    be 
agreed upon .vith  th.  Gov rnau e*" and, aB   appropriate, 
recorded  in the  Work Plan;   and 

(d) As in the  catA   of concessions  currently granted to 
UNDP and Ex cutin,- agency's personnel, fjay property 
brought,   including on.-  privately owned automobil« 
per  oraployev, b^   the   firm or  organis  tion or its 
personnel  for their personal  use or donsum\ption or 
which after having been brought into the  country, 
may subsequently be withdrawn therefrom upon depar- 
ture  of  3uch personnel. 

30. The privil-gos  and immunities  to which such firm or 
organisation and  its  personnel may be- entitled,  referred to in 
the  paragraphs  above,  may be waived by the Executing  Agency 
where,  in its opinion or in the opinion of the  UNDP,   the immunity 
would impede the  course  of  justice   and can be waived without 
prejudice to the  successful completion of the project or to th« 
interest of the  UNDP or the   Executing Agency. 

31. The Executing Agency shall provide the  Government 
through the Resident representative  with the  list of personnel 
to whom the privileges and immunities enumerated above shall 
apply. 
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