
MEMORANDUM 

TO: 

FROM: 

SUBJECT: 

ANE/TR/ENR, Robert Ichordp Jr. 

ANE /TR/E NR, Robert Arc her ,.L~}{l. ('0· 
Burma Trip Report 

F e b r u a r y l 3 , 1 91~ t) 

Attached is my trip report on my meeting with the Minister of Energy 
U Sein Tun and disrussions with Charles Ward, USAID Representative, 
and Terry Barker, Program Officer. 

Based on my discussions, analysis of the World Bank Burma Energy 
Assessment and meetings with the Minister of Energy and the World 
Bank Project Identification Team in Burma, I proposed a set of 
assistance options focusing on energy analysis, planning and 
training that can be undertaken sequentially or simultaneously. 
This allows Mission flexibility and opportunity to proceed to 
greater involvement based on the degree of success and impact of the 
initial efforts. 

Ward and Barker thought the proposed approach was sound, were very 
supportive and concurred with the recommended course of action which 
i s: 

A~E/TR/~NR will discuss with ST/EV their interest and budgetary 
c~pability to support some level of assistance as described 
above and communicate the results, including a proposed scope 
of work, if appropriate, to USAID/Burma; 

USAID/Burma will discuss the nature, timing and level of 
assistance with the Minister and determine his interest; and 

If merited based on the discussions, an ST/EV representative 
wo;·ld visit for detailed discussions a~d write up a program of 
assistance. If possible this visit would occur in early 

pril wh~n ?n ST/EV representative is scheduled to be in the region. 

Consequently, we should discuss this with ST/EV in the near future. 

Attachment 

cc: ANE/TR, Ken Sherper 
ANE/EA, David Merrill 
ANE/EA, Tom Ke1lerman 
ST/EN, Jack Vanderryn 
ST/EV, Alan Jacobs 
ST/EV, Jim Sullivan 
ST/EV, David Jhirad 
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Archer Bunna Trip Re~ort 

February 3-7, 198 

PURPOSE OF TRIP: To examine Bunnese energy needs, meet with 
the Minister of Energy to hear his thoughts on Bunna 1 s energy 
sector and provide the Minister with infonnation on 
A.I.D./Washington initiatives in this area. 

BACKGROUND 

Burma may possess the most significant oil and gas resources 
relative to its needs of any Asian country. Yet it is 
experiencing declining oil production with negative 
implic~tions for foreign exchange, public debt and agricultural 
develo tl',1t. 

Bunna possesses substantial forest cc1ver, yet there is an 
alanning rate of depletion of: 

forest cover around the central Dry Zone due to fuelwood 
and charcoal demands and agricultural land clearing, and 

mangroves in the delta to provide charcoal for the Rangoon 
market. 

Burma faces major energy development and utilization decisions 
now and in the coming years that will have far reaching impact 
on national development including agriculture, balance of 
payments and State Economic Enterprises (SEE 1 s) debt 
situation. Decisions are required on policies, plans and 
investments for: 

FurthGr development of proven on··shore oil fields, 

Utilization of oil for multiple domestic needs versus 
exportation for foreign exchange earnings, 

Development and utilization of on-shore natural gas, 

Provision of energy for continu~d growth of agriculture, 

Amelioration of the pressure on forests and mangroves 
through efficiency improvements and subs ti tuti on fo1· 
charcoal/fuelwood, 

power generation choices.between natural gas and hydropower 
and restoration/expansion of the distributions system 
including remote rural electrification, and 

Off-shore oil and gas development util iation options that 
approach $1 billion in investment needs. 
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AID/Bunna Strategy and Energy Institutional Relationships 

The AID/Bunna striltegy focuses on agriculture andi health. The 
Strategy and staff discussions indicate that energy is a high 
priority problem--if not the highe!~t priority--impeding 
agricultural development. The following is from the 
lnteragency Review (draft) for the Bunna Consultative Group 
Report: 

11 Notwithstanding (agriculture's) success. the shortage of 
energy has be~n particularly hannful in agriculture because 
of the difficulties in-meeting production targets and/or of 
getting fann production to ava'llable markets., The success 
of Bunna•s efforts in agricultural diversific:ation will 
require the availability of a number of inputs (the most 
important of which are fertilizer and improVE!d seeds) as 
wel 1 as such supportive infrastructure and SE!rvi ces as 
i rri gati on ••• 11 

It should be noted that fertilizer is essentially transformed 
natural gas and that AID/Bunna efforts to establ)sh seed 
plantations have been seriously hampered by the unavailability 
of power. 

AID/Burma has included participant training in the energy 
sector as part of its strategy. Approximately 40 Burmese have 
received extended training in the United States primarily 
through the Conventional Energy Triaining Program (managed by 
ST /EY) in such areas as oil, gas and power systems. The 
training has been well received and the trainees have resumed 
positions in the key energy corporations. 

On April 12, 1985, a Ministry of Energy was established by 
combining four SEE 1s previously under the Ministry of Industry 
No. 2: Myanma Oil Corporation (MOC), Petrochemical Industries 
Corporation {PIC), Petroleum Product Supply Corporation (PPSC) 
and the Electric Power Corporation. 

Al so, an Energy Planning Department has been cre1:1ted in the 
Ministr.y. It will be responsible for preparation of energy 
demand forecasts and planning, carry out energy research and 
analysis and provide training. 

The new Minister of Energy U·Sein Tun established his 
reputation as Minister of Cooperatives through h'i s involvement 
with the AID Oilseed Project which includes assi:stance to 
private oilseed processors. The new Head of Office (third 
highest position) U Tin Tun.also came from the Ministry of 
Cooperatives with U Sein Tun. 
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The record of successful AID-supported training in the 
component organizations of the new Ministry combined with the 
new Minister provides a receptive institutional relationship 
for AID/Burma. Because of the rather unique process in place 
for access to Burmese government officials, the successful 
training and experienced leadership (in the SRUB and with AID) 
are significant factors in the consideration of further 
energy-related activity. 

World Bank Burma Energy Sector Assessment 

The assessment was completed and published in June, 1985 and 
provides substantial information on the energy, institutions, 
policies and issues facing Burma (and the donor conmunity). 

While I was in Burma a World Bank project identification team 
was there assessing the potential for an on-shore gas sector 
loan. I ::iet before and during mi}' TOY with team members. 

Burmese Position on Energy Development. 

The Burmese position on their energy resources and development 
are contained in two documents: 

Bunna Energy Development Conceptual Programme, Ministry of 
Energy, January 28, 1986 (Attachment A) 

Statement of the Burmese Participants to the Consultative 
Meeting of the UNDP/World Bank Energy Sector Assessment 
Programme and Energy Sector Management Assistance 
Progranme, Paris, January 15-17, 1986. (Attachment B) 

The documents describe the rationale for the cautious 
development of Burma's energy resources and put forward +he 
elements of the 11 concept11 some of which are: 

Expanded on-shore oil and gas developm~nt, 

Balancing expansion for domestic and export purposes, 

strength~ning technical and managerial skfll s. 

The concept is to develop the country's energy resources by 
accepting outside assistance where mobilization of Burmese 
capabilities are limited. The debt service ratio is to be 
maintained at an acceptable leve·1. Burmese material inputs and 
human resources are to he maximi.zed so that development is 
balanced and politico-economic sovereignty is maintained. 
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The Burmese "recognize the need for assessment and planning 
steps between concept and realization. 11 

Meeting with the Minister of Energy 

Date: February 2, 1986 

Attending: U Sein Tun, Minister of Energy, U Than Nyunt, 
Deputy Minister, U Tin Tun, Head of Office, Charles Ward, USAID 
Representative to Bunna, Terry Barker, Program Officer. 

The meeting was the result of a previous ct·iscussion initiated 
by the Minister of Energy. Routinely, USG contacts are at the 
Head of Office level (third in line under the Minister and 
Deputy Minister) for the conduct of foreig1n assistance 
activities. Consequently it was exceptional to meet with the 
three top people in a Ministry. Under the previous Minister of 
Industry No. 2 there were virtually no meetings at the 
Ministerial level with any USG official. 

At the meeting I described the S&T Office of Energy project 
support including the following: 

--Energy Planning and Analysis 

--Conventional Energy Assistance 

--Biomass Energy Utilization 

--Renewable ~nergy Development (& Energy for Agriculture) 

I described several project activities that were relatively 
gennane to the Bunnese situation including energy analysis 
assistance, bagasse and rice husk utilization, coal 
briquetting, conventional energy utilization pre-feasibility 
studies, Thailand small hydropower development and analysis of 
remote power options. 

The Minister discussed at some length his perception of Bunna 1 s 
energy problems, opportunities and experiences. His account 
was extensive and included a wide range of experiences and 
proposed activities--some significant and some less so. With 
his background as former.Minister of Cooperatives he was 
interested in rural energy issues but also recognized the need 
for major natural gas and oil development. 
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Near the end of the meeting we focm~ed on the new Energy 
Planning Department that is now part of the Ministry. In 
response to a question about his interest in technical 
assistance for the Planning OepartmEmt, he mentioned that the 
Asian Development Bank had offered ltssistance for energy 
planning, training and institutional development but that he 
did not want to accept it. He said this was an area where the 
U.S. had experience and expertise and assistance could be 
provided. He specified that assistance is needed to analyze 
and project energy demand to carry out their responsibility for 
development of energy pl ans .• 

The meeting was very cordial. We exchanged documEmts at the 
end of the meeting and the Minister hoped I would visit some 
energy facilities and requested the Head of OfficE! to work to 
arrange a trip--an unexpected gesture. The Minister also 
mentioned that he hoped to visit th1~ U.S. in March or April and 
was waiting to hear from the UNDP. (See Attachment C for 
memorandum of meeting.) 

Meeting with World Bank Team 

I met with the World Bank Project Identification Team in 
Rangoon. They were scoping out a natural gas development 
project focused in the delta which will include d•~velopment 
drilling and a pipeline to Rangoon and beyond des·igned to 
displace oil use in the power and industrial sectors. 

We discussed the issue of assi stanc1~ for the Ener!;iy Planning 
Department. They said the Department will have two functions: 
management oversight of the four corporations and energy 
planning, analysis and research. They felt the M·inister was 
receptive to new ideas and told of his desires to accomplish 
greater efficiency in the operation~s. When I sug9ested some 
modest organizational development and technical a!;sistance for 
energy demand analysis they urged b1:>1 dness over modesty. In 
sum, they felt this was a welcome area for assistance that 
could be valuable in promoting rati1:malization of policy and 
pricing objectives. 

Technical Assistance Options 

There are several activities that can be undertaken. These can 
be staged depending upon the level of funding and degree of 
success achieved. 

Training--The Participant Training effort still has 
approximately $200,000 (out of $500,000} available for 
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continued training. It could focus on (a) energy analysis and 
planning and/or (b) technical medium-tenn 11 hands-on11 training 
in natural gas (e.g., pipeline operation) to support the 
expected development in this sector. 

Energy Analysis and Planning--The most immediate stated need is 
assistance in the establishment of energy demand analysis 
capability. Related to this are data collection and 
development, computer model installation, other analytical 
tasks and the establishment of priorities and methodologies. 

Speci~l Studies--This is a subcomponent of the energy analysis 
effort and is a critical one that would provide the reasoned 
and substantiated analyses that address policy and pricing 
issues. In addition the studies can raise the profile of areas 
of need and lead to action in issues such as household fuel 
substitution and remote power generation. The special studies 
could focus on either or both of two areas depending upon 
several factors: (a) analysis of mijcro-level oil and gas 

·policies, prices and related issues, or (b) energy and 
agriculture-related analyses. 

Technology Transfer--Once priorities are established, it might 
be appropriate to support development and adaptation of 
technologies critical to, for example, the rural sector. This 
cGuld include small hydropower systems, rice husk or coal 
briquetting, water pumping technologies for small private 
fanners, and efficient rice mill use of rice husks. All these 
efforts could potentially be carried out entirely with private 
sector 2ntities. 

Organizational Development--The infant Energy Planning 
Department needs to be established properly if it is to be 
effective and credible. Assistance could be provided to 
develop the planning and analysis component or the management 
and monitoring component. 

Funding alternatives are ST/EY Energy Policy Planning under Oak 
Ridge National Laboratory, USAID/Burma Participant Training 
project through the ST/EY Conventior.al Energy Training Project, 
other Mission funds that potentially come available, and 
utilization of other mission project funds. For example, if 
analysis i~dicates there is high priority interest in analyzing 
small scale water pumping or agricultural waste utilization for 
energy, conceivably this work could be undertaken in the Burma 
Agriculture Research and Development Project. 
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Conclusions 

The Energy sector offers major pc1tential for improving balance 
of payments, debt servicing ratic1 and agricultural development, 
all key concerns of the donor conrnuni ty and thE~ government. 

The assistance has been requested from a Minister and Ministry 
with which USAID/Burma has had positive workin9 relationships. 

The Energy Planning Department is at a formati,,e stage and will 
be the key entity in the new Ministry on policy and planning 
·: ssues. 
The assistance is recommended in the World Bani< Energy Sector 
Assessment and wouid complement the proposed Bank loan activity. 

The development of sound analysis might influence policy debate 
positively while the lack of such analysis dooms the debate. 
There are indications that such analysis is desired in the 
arena. 

Provision of assistance in the i1m1ediate futur1e fills a void 
that will only be partially addri~ssed by the World Bank gas 
loan program. It will also provide a basis for Mission 
decisions on bi-lateral funding in the future and for other 
donors as well. 

Reconunendations 

1. Archer will discuss with ST/EV their interest and budgetary 
capability to support some level of assistance as described 
above and communicate the results to USAID/Burma. 

2. USAID/Burma will discuss in gereral terms the nature, 
timing and level of assistance with the Minister and determine 
his interest. 

3. If .merited based on the discussions, an ST/EV 
representative can visit for detailed discussions and write up 
a program of assistance. If possible this \'isit would occur in 
early April when an ST/EV representative is scheduled to be in 
the region. 

Attachments: A--Burma Energy Development Conceptual Programme 
B--Statement of the Burmese Participants to the 

Consultative Meeting of UNDP/World Bank Energy 
Sector Progranme 

C--Memorandum of Meeting with Minister 
D--Burma: Issues and Options in the Energy Sector 

Summary and Conclusions (UNOP/World Bank) 
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ATTACHMENT A 

SOCIAL!ST REPUBLIC OF THE UNION OF DURMA 

MINISTRY OF ENERGrY 

BURMA ENERGY DEVELOPME:t\JT CONCEPrUAL.PROGRAMixiE 

DATED 28th JANUARY 1986. 



BURMA ENERGY DEV.KLOPI·IBNT CONCEPTUAL PROGRAMME 

1. BU-T'llla was to have held clis;.~us:;_on::; with the World Bank, 
Norway, Japan, Germany· and Austria regarding financing and 
assistance to the Martaban OffEhore Gas Utilization Project in 
November 1985. The d')wn turrl in the 0il morket and the alowi.'1g 
nown of the World genere.1 economy cauaeG UB to reconsid~:r tho 
endeayour we arc ab01.1t to i.u:tdertake. Th:t"ee following coi+¢.itions 
were t&ken into accoun·'; in these reconsideratior:i.!J'.tl 

(a) 'What ·will be the countryt s debt. serving b·J.rden 

if an·. in"'.-~stment of such mai;ni 4.;ude is undertaken 
with borr')wed CRpi ta.J .• 

(u) \Vb.at will be polj.tical i.mpliGatioru:: in the decision 
me.king scye:-cignt;y, 

(c) What- effe~.t will it have on the country's 
economic ma..'10".l~\?r~bili ty. 

2. Al though we do haire Hxploraticn imd develop:rier:t experier.i.ce 
in cffnhore work, Martaban Offshore Gas l7tiliza.tion Project 
regarding production & undersea transportation is ~ entirely 
new technology. On the other hand Burma has a:i·. e:....-tennive 
experience in the entire range of onshore hydrocarbC'n industry. 
There exist onshore extensive facilities, when rationalized, 
could earn foreign exchange in a short 1;ime. The amount of 
capital investment would be leas. Therefore, Burma have decided 
to give implementing priority in onshorE~ hydrocarbon resources. 

3. Al though the preceeding paragraph laid heavy emphasis 
~ 

on the petroleum industry, this paper is to present Burma' S· 

energy development programme. E:nphasis was shown in the opening 
paragraphawere due to the change in discl!Ssion timing about 
off shore gas development. 

Objective: 

4. The objective of this· paper is to present to the 
World Bank team, and any other. interested parties, Burma! s 
Energy Development c·onceptua.l ProgrB.I!llD.e. 
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§trntegic Concept: 
j 

5.; The strategic concept is to d.cvelope the cot1.0tr;y' s 
energy resources by accepting outside assistoncc,where 
nobilization of own capabilities are limited.In doing so 
to maximise ex-port.potentials so that the debt servicing 
ratio is r:laintained at an accGptc.ble level and to maximise in 
country context, not 0;1ly the naterinl inputs bu .. t the hULlon 
resources on well so tlrn.t tho dovelopw.ent is balanced and · 
poli tL .. o-economic sovereignty is r:1a.intai.ned .. 

Onshore Petrolev.;n Ipd~Etry DQ.::f:~l£.pment 

6. .~yonta.i.!..:i. Oil Fielc:LJ~ ·A thi.ck deposit of 
limestone with hyQ~ccnrbon presence ha7e been discovered at 
Kyontv.ni • .Myru:mn. 011 Co;r.pornticn poosess necessary deep drilling 
rig." To procure e::'~pensi ve cons~_-:nables of tubulnrs Clld c]rm:licals 
with internc.tional or bilo.tc:-al· El.~sistance. 

7. Ti1:1}.nt~:.r.n.g Oil Field_frlhcrwad.Oil Rec.1Y._eLr Crude 
deposit; at 'l'uyi."lt<JJ.L."Lg W3 ur Peg an. have been proved .r::ctrnctic:.1 
is difficult due to the crudes thickncss.~rccure oq~ipmcnt 
and /or technology to extract the thick crude with foreigi.i 
assistanceo. 

8. Rationalize RefiJJ..~J;.os.o There nre three refineries at 
of various age and capabilities t one at Cha.ult and ono at 
Thanbayakan. Due to declining CL"Ude o.vq.:tl ability, re.tine ry 
'll' nt Syrio.m and Chauk refineries are working inte:rmrl. ttently. 
It is u.noconomcal and is not conduciYe to the well being of 
the refinery. It is intended thnt refining work would be 
concentrated at Thanbaynkan (25000 bpd) ond to use the vacuum 
still 'A' at Syrio.m to obtain ~ubricnting stock.Others would 
be turned off and maintained in mothball condition.Labour would be 

I 
be retrained ond reloc nted t.o other up-coming petro-chemica.l 
works.Assistance required. 

9. . Estnbilish a.Lubrication Prod~ction end_l_t.e-refini~ 
of 'Spent Lubrication Facility. Bma imports over 110 million 
kyats worth of lubrication ·;-.~bnse oils and nddi tives a year. 
Most of Burma's crude o.re too light to be suitable for lubri
cation processing but crude fron a selected field shows 
possibilities.Should test shows positive results,crude frotl 
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these selected fields would bo brought to Syrion Refinery 'A' 
.for vacuum distillo.tion f~r lubrication base .Blending of local 
and yet unnvoido.blc imported lubrication base nnd n.ddi tives 
would be done at n. sui to.ble plo.ce .Since sona of t!1.e processes 
w011ld be similar, n spent lube re-refining facility wo"ild be 
~oxed ·to the lubricating oil plnni:; Assistance required. 

10. Conversion of n~cs;vrio.m Crude Oil Pipeline to 
I 

o. Gr...s Pj peline. Concentr::ition oi crude refining ~t Thllilbn.yali:nn 

would j_dled the I'1r'.llD.-S~vrinn 10" crude oil pipelL"1c .0-.a the 
other hand there i_D n slL".'plus of gns n.t i'1nnn :·1heren.s the 
I!la.jor users ure con·~entrnted in southern Burnn..Conversion of 

tne pipeline to conv~?' · g:Ls h~- changing only the crude oil 
p-..unps with gns con:presRC'I'fJ would be ari_ econonico..l solution. 

Injection of gas f'ror.: ~:ay side .fields sna~1 as Prone, Pyalo 
would turn this pipeli:;:ie int0 a ·national gos nrtery .. Wayside 
users l:i.kc L,y"o..wzwa F0rtiliz:Jr. P.l~t; Sl:wedmmg Gas Turbine 

Gencr3.tors would bc.:icfi t .other industriGs tl ... n.t uses gn.s either 

as fuel er :!.'·'1W uo..terinl could be cstnblishccLAssistnncc required. 

11. Si tt_0rng -Tho.ton-I'\"Y:.?i n5nle_Br'2:!}2h L~;.11£.• A branch line 
fron the above converted line would conYe3r go.s for fuel to 
Si ttEl.ung Paper :Mill, Thaton Tyre Factory Dnd Myaningale Cc:mcnt 
Plant which o.re now being supplied wit~ furnace oil after\two 
to three rchancllings, would be supplied ·with good fueL Assiste.nce 
required. 

12. Strengthening of the River Oil BarF,e Fleet. Deteriorat:l.cm. 
due to age is rapidly depleting the river_ barge fleet.Growing 
petro-chera.icn.l industries·nlong the Irrnwadd.y river needs 
tro...-risport, including oil barges nnd tugs .. Mynn.:'.!lo. Oil . Corporation 
(MOC) operates n dockyard, ond the Petro-Chcmicoi Industry 
Corporation (PIC) operates three slipways at Sjrio.m.Both are 
co.pable of buildi!lg ·oil. barges [.l.lld hM a certain capab:tli ty 
of building powered tugs .It is 5..ntended. to :purchase steel 

sheets, sections,propulsion machinery and to locally construct 
barges and tugs.Assistonco required .. 

13. Conversion of Motor Vcg_liicl~s to CoBp_~cd ~aturnl 
Gas (CNG) Fuels •. There ie 0.63 trillion cubic feet of natural 

gns,-OA19 trillion cubic feet of associated gas, onshore. 
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Offshore proven deposits a.re 5.3 trillion cubic feet of nnturnl 
go.s and 1 ~? trillion cubic feet of associated gas .Since it 
is dif f.icul t and exponsi ve to e:q,ort e-n.s, it is jn tended that 
l1')co.l vehicles to be converted to ens fuel and t!le rcsul ting 
s1:;.rplus of liquid fuel such ns go.solin8, diesel alld furna.co 
oil to be exported. .S!nnll compressors located whc~re the present 
gasoline stations ore situ::i.ted near g:'ls pipeline could refill 
gn.s bottles fi ttod to the vch:i.clcs r Gu.LJ b 1Jttlcs' pipings and 
ccn-\, .. n::r:sio:J. kits will buvr: ·:;o be impoX'tod with nssistanca 
f creign exc:1r;i.7lgE"" · 

14. .~x-ectip_g_9_.( . ...:Mony..factoijeA~fo~--~"E2.~'::tablL_ProdB.Q..tion., 
Hyclrocnrbon processing _plnnts 1.hat !'_)reduces exportable products 
like run.mania .. urorr,lile:th:"-·:ol. ·, LPG F.!.!:'C to be erectorl whern gas 
cru,.~e stock could be ot.t::ined from both o;Jshore vnd offshore 
gas lines nnn s5.tu:it:::id nen.r '9J:3)ort facj li+;ies .. T!ley could be 

' in line with the suggcstiorn~. n:tde by? e+:ro-Cnnac1.c., bu.t location 
of tl:i.a .factcry at I-UXian Poi:-.tt \·d 11 haYc to be careft;.lly 
rec0nciderl.'cl,, A:::s:i.stn.nce re Quired. 

Oft§]:Lor3 Gns _!}£ve!:_op~~at, 

15. Dr.::11·b_ng...:-. ~1 'J c~.r·il:!. ~CY!.D" to r"i~h·~ gns wells nt }DA-XA 
field, by usiag 11yanma Oil Corporation is J o.clc-up r~_g 11 

Const'..ID.n.hles t:.J be :purchased with loan ass:lstnnco n 

16. Pipe Lay.i.I}J~.· Icying 59 miles of ULJ.clersca pipelir..t> 
·from 3DA-XA field to .A.mar.From Amnr to ?ayngon pipeline of 53. 
miles and .froo Payogon to Rangoon 64 miles.The intention is 
to lay 18 inch gus pipelincrAssistancc required. 

1?. Productiq_n Plt::r~foro. Potr<?-Cn.J.ado. ! s original study 
recomri~nds o. pro1uction platforn costing US:l 60.3 million and 
local cost of US~~ 13 million.The intentio.:n now :!.s to convert 
the jack-up r:~g "J;;-ayninayung" to n production platform~ I1yanma 
~Oil Corporation had practical O.x.periencc in dockinG the rig 
locally.It hac on hand geR tu.rbine genc7ator et0. ,which would 
be needed .for conversion .. Some . i t::JrJs will hove to °be ifl})or ~ed. 
with loa."1. assistance .C.::rti.fi~o.iJJc;n and insurance will . eJ.so 
need n.ssistance. 

'\J 
'\" 
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18. Petro-Cher.iicnl Conplex. Petro-ohcr.rlcal processing 
fncilities that will produce exportable producTs will be 
integrntcd with onshore ma:i.uf actorics vido para 41.J ... 

19. Y,:t,.r:).d Class Pq_rt Fo.ciJ i:t;z:. Pctro-C~ada' s ropor .. c 
suggeats a 3000 mater long trestle to a shi:rping wharf carr_T....ng 
pipelines and conveyor belt.It is felt that this solution 

I 

is too rP.strictive .This method would no doubt scrv·i:; the 
pu_"r"'f>osa of oxportL"lg liq·,1id. runnonin nnd nethanol ,I1TG as woll 
o.s i.troa, bu·c would npt serve ar1y other :purpose despite the 
high .Jxponse.Since a L?G.tcrm.ina.1 is already wol:~ing at 
Syriam ns well,, .as a coke loading wharf and taking into consi-

- deration that a roc.d and railway bridge connecting Syriam with 
Rangoon is already yndci .. construction with Cl:.inese aid, it 
would be oore economical both in terr; of .manoy and time to 
upgrade tho present f ncili tics. J!_)gradi:ng ef wharf fncili ties 
would rangn from renovation of storage; instnllntion 0£ 

suitable pl.:.Il!j?S ;;.~. purob.ase·af harbour tugs to help maneaover 
bulk petroleun carric.rs~Assista~ce required. 

Electric Power 

20. BUTma prefer to dav-elope hydro-power despite longer 
gestation period, heavier e:x:penses and difficulty of inst£1.lla
tion becnusC' it would like to rnax:i.r:rize the use of renewable 
energy sources. In doir.g so it would be.dovcloping major as 
well as Dini and micro hy.d.:i1 electircity gencration.DcvGlopment 
of :::iajor hydro-electric, power ·will be nrul tipurpose i .e ; 
irrigation and power generation will be given priority over 
puxe power.genel'ation. Yenwe.hydro electric and Htondawgyi 
are two major potentials. Enphasis would be gi '\'"en to mini and 
micro electric power development. They would be usually out of 
the.naturnl el~ctric ·grid but would be oriented for rural 
developl:lent .Pre.f erence will be given to low head 1.1.ydro power 
and when conditions perni ts to be operatf')d by the local 
co-operative society. For mini and Dicro hydro electric 
generation major expenses will be for transmission und distri
bution • Foreign assistance will be sought for these schenes. 

·1J 
J " 



21. Electrification .. q,,t . .R..ane;opn - r;:p_11J9~~l"l..~· Tho Rangoon - Prome 
RRilway line is only 161 miles between cities .. As the Henn 
Ren.goon gas pipeline parallels the railW~;:';s gas tur'bil.".H 
generators could be built at in.i;er'\ral ·t:o minj_:Jize vol t~e d.rop. 
Concrete o·verhead powe:::' poles system will r:lin:i.Llizo :irr..port of steel . 
aTld lessen da'lger of electrocai.::tio'.!l 0f m&n rul'l bcasto It would 

requirP. infusion of concrete po~e moki:lg teci1!::.oloi;.fa, .. ::.Ssis·i;ance 
,.. .... , .. ,.: .,..,c:l •• '-' -:!. .............. • 

22. Electr1Jl..C:..~t°-!...~R: of Ro.ng__q,9.il._ Cirq.J!lE_~j..lwgta A heavy 
passenger ca.rryirg c~JDiil1~ter trains electrifica·cion will 
contri'.)u.te towards e.o.sing inner urbo..."l -Gravel.. Electrificated 
r~.ilway with eIJallc::- i:J.d.iv-idua1 train load. w~_t;h frequent 
int~rvP.l will 1)fl mor0 silita"b} 0 for i.::.::ba.n n.ass tranr.d.t. 
AssiR·cs:nce requirP.d .. 

Ele~tri~ tr.~s ~n~ trolley buces used bef o~e the war in Rangoon 
and r-iandalay ore non~x,oJ.luting mass t:i:.:m.sits. It would be 
un.fea.sib1.e "tG .::·.} lay ~r'.::iill. t"'C'acks 'hut rn~'Jber t;rrod tJ"oLley buses 
are entirely ~fensible. Since electric power .:;appl~r to .Mandalay 
have increased due to Kind.a hydropower cane on stream, and 
Se1awgyi hydro electric power generation RCheme nearing 
completion electric powered mass trB.n.sit system. would clleviste 
the congestion of present sy3temft Assistance required. 

24. Ranovation of Ah.lone ~~ctric Power Plant.. .Ahlo:ae 
steam turbine generator was once the ·premier electric generating 
station of Bu.nn.ao They \'ie'.':'e "riginally fired. \·ri-!;h cca:, later 
converted fu....."'"'!lace oil. Since eheaper hydro .electric power ~am.e on 
stream, Ahlone power station was given the bc~ig:i neglect 
treatment. The power otation has five boilers ccnnccted to 
.three 10 megawatt and two 2 .. 5 mega.watt gcne:;:-n:tors. T~~e 

availability of gas have re-..rived the intereEt in the power 
station. Ex:aTUination by the Boiler Inspectorate have pro~ounced 
tho shall to be sound, but· ~he tube need replar;ing. The turbines 

_parts r!.lso ne~d replacements. Burmese technicie.ns have carried 
out this task before. Availa.bili ty of these parts and some 
other spares would bring back to life an important and major 

electric power source. 
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25. Renovation of Rangoo~and Mandalay Power Dist~ibution 
Sys~ Antiquated electric power ~yst~ms of the two major 
cities of Burma ere overloaded. Loss due to both tech.i.~ica1 and 

' mAn.!igerial shortoomings a-r:-e enden:ic,, Both cities electric power . I 

distribution system need. to be overhauled and upd.ated .. Financing 
is ne:ade1. 

Otr1er :F:nergy DevolopmentD .. - -
25') ;paddy Husk Ohe.rblocks. Cooking :1.n the bui3.. t up urban 
al.'e as a.re meeting diff~cul ty in the availability· of ·.ruel. 

I 

Cooking kerosene n1"'a~.lability h.a.c:; declined duB to adjustment 
of refinery cu.t, tr; incroru_;[~ gasoline and d:.esel fuel out puts. 
This put3 the dernu~d.s ;in ci.La7'c.oal which is mao.e from mangrove 
troe'=' J:h::.::rt.rnction of ·~;he~o shorP. p:r.:'otectin:; and ve.luable · 
sh:r.:l!l~ Rpalr1ing g:r:-01."!.:l.ds· do ri.ot . n.ugers wt.=11 f OX' the long run. 
Ph the ot~18:!' ha~y:l 11adciy husk J.1v.s becol!le a m.iip.ance, since burning 
of it to :c!1i.sP. F.!team have declined w-ith the P.asier availability 
of elc0tr:..~ity. Pilot scale ;n:-oducti.1:i · of ?addy ht:.s!-c char blocks 
by thP. Cnttage Industries Dep~tment of the Iiiuist:r.:v of 
Co-o!lerai;iver-- hmre R'1cceedecl .. Sprea9- of manufncturi:ng and hence 

~ sv.pply h.E.4.s n~t gro1tm due ~o ::'.acir ·of fin2..'11cine; for u:r:ial~ manual 
presses need.ed ·llo malce char bloclcs. Finan.ciLJ.g of this industry . . 
would not ·o~lly :L"lcrease ~omeho1:d. cooking fuel availability but 
would creat~ employment an:l ea"l'."l:.i:ig in ths ru:::>al &..T.'ea, based on 
now a r:;Jisance by product. §inancing is needed.. 

27. £!:or.i.er~nld Cookin~ Gas., A number of steel bottles with 
required ancillaries have been bought. Use of LPG for 
dome~tic purposes will be introduced after careful education 
of the public<> 

28. Recovery of Chemical Fractions from ChaTco.al I·!ulipo 

Charcoal making in Burma is almost on an industrial 
scale. A number of valuable products like c~eosote could be 

.recovered, should proper design of kiln be introduced. The , 
Ministry of Energ:;:r intends to ini;roduce recovery techniques 
of dest:r"'ic·ti ve wood distillation products. Technology is needed. 

I 
\~ 
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Research 

29. Kalo.w~.?:.°!.• S?ft coal mi:lcd e.t Ka.lawn is used for 
fi:A:'ing a. steam turbine. Present transporation method is wasteful 
and uncconomiC'~al. The Ministry· of :Gn.ergy :i.l1tends to find out 

J 

the feasibility of trnn sporti:o.g coal slurr-.r fro!l. the mi.rye to 
the power station and firing of• coal slurry or powder c\t the 

t-urb:i.ne :plant .. Tecr..nictl and. financial assistance :tc required 

7."" .,,u .. 

· p~:h:eIJ 

1.~~'D2.~ i-. rn .. ~:c.be:i:- of ho~- sp:r.ings exists near heavy 
u.se industries •. T:':lc Min:i.st:r.:•;r of Energy has. formed a small 

of engineers to "mJrve:y aurl oollect duta on geothermal 
reso1A.rces. A.ssistan~e ::_.j re9_ui:r.•ed i:l tllis new field of' work • 

. 31 e- !?£!~_.Q..C?!Y?£,:;:."'.r.f'.:~)-~:g. I·l; mu~t lJe ad.m.i tt0d t:b at Ihlrmo. 
as a whole is not eD;er;;y consorv-ntion corl3cicuG. :!:he MiniAtry 
of Ene"t'gy ~.nter:.d.E: to carr;_r out b.ctter energ-.r m::;e find conscrva-

' 
t . . t• '1 l- •• . icr., ecLuca ion ml<..:. · •. :r.am:t.u?:o 

32~ li':.!E..~.}1abl_€'J1~z... Thi) ..:J:u:er-;y- s8c'Gc:'.." hnd t:r~:nted. 

b:"_omass, s0lm" :J2!C1. v•in.d energy as &..."'1. t;xo·!.:;ic pJ.uyth:'..ne;. The 

ministry of Energy intends to bring biomass eners;-;· convPrsion, 
Polar pcw-3r r;eneratio11 e.::l.C.. use, w]..nd )~oi;G:r ge:·1eri:x'cion &ncl use 
under its pc:r.view. 

Business Manaa:enent 
---------.......-.~--

33. . St~.~ie Economic Enter.,er~gc:_q_. The· :four state economic 
enterprises under the Ministry o:f Energy vis. , Myanma Oil 
Corppration (~OC), Petro-0hemical Industries Corporation (PIC), 
Petroleum Products Supply Corppration (IPSC) and Electric Power . 
Cor.I_)oration (EPC) were we ale i...."'1 busj.ness management.. These 
corporations have given themselves priori+:,· on public utility 
services with heavy emphasis on T.b.e technical a~pect of the 
work. The Ministry is ~king the co:;:-po::-ntions to conduct 
themselves more as businesB enterprises. I+. is introducing 

' financial analysis methods, more manageri?--1 accou..i.iting rather 
historical accounting is to be practised. Inventory cont~ol, 

. . 
productivity and integration of work are being urged. 

\ 
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34. ~ Dep~tment. The Ministry is drawing up . . , 
organizational set up fo!.' q.n EnergJ .. Department. This is to be 
a government ~.r.ectorate · to allow 'the fml.:':' economic exter.prises 

I 

to ~onduct their work in a reore busj i:eas like mari..ner. Th0 
I 

rlcpartment will being making each thing as energ-.r dmnB.:'~~· forecast 
o.nd planning. It will have training institute~ and research 
f-:ic.ilities so as not to bu.i:-C.en the ecunonic enterprises with 
their expenses. 

3'.) .. 

(SES). 

~~~.J12-±.ageinent cf the ftta'i::;e :Fi:..?~l.c En.te~J-scs 
~he SEE: will in the f-.1ture he resp::;nsible for ma":"ket 

resen:rch !' produc~; dc:r'lr8loyment and ri.arketiug with .a view to 
making a profit, hy nfficirmcy and not by :r:·aising prinen .. They . 
·rrlll h'lve to use l:;usincss manF.3cITLen-1:; techni:;_ue i.1"1(!ludjrLts such 
ti,jngr-; -9.3 .CJ?erat:icn Resea:rch and ·Prcdu·~tivity .P.naJysif:., 

~..:l:le Ticp0:..:'_~ent of Er .. e~:.::.:. 

36. '.£!-:.: Fum~·~_::.on c:~ the De~tm.s~:t... Tho department will 
be :::-ezponsible pr:i.JTlur:lly for national plannj.:l".g ccn~e::-ning energy. 

' It wiJ l a:!.r:w be a rer;u.latory agcn.cy o J.-.; ·w~.11 ri.m enE:::rgy research 
and training i·acilities .. The department; will yrojcct a..-;.rl 

forecas·l:; national energy demands, it vlilJ. carry out research into 
energy availabili·t;y, \lSe and conservation. The 3EE will plan 
by the::nselves to oeet this enarg;r dcms.nd without losing sight 
of O"'rerull profitability o 

3?. TraiJ;l.jng Institi..ltiJnf!.. It hud been observed that 
energy enterprises ai--e vma!c i.."". both managc!:'ial nncl tochnical 
training. The.re is c. )_arge guD beti·13sn. off:i_.39rs. a!l.d ·ordi:r.wry 
workers~ There is very littJ.e deliberete job .oriented training 
once a person had joined the entorpriseo For established 
older enterprises new recruits had time for on tho job 
training. Yonnger enterprises do not have the spun of orgeni
zation n?r the rme to. carry along now recrG.its for on 
the j o-L.> i~raining. The M:L11istry plan to set up a training 
institu1;e that will cover both management and technical aepect 
of energy enterprise~ Assist.ru1ce is. required. n 
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38. Resenrch Organizations. Here also the requirement 
is for twin research of· management r.nd 'technical. The Ministry 
do not plan to carry out fundamental research o;.- even applied 
research, which is now being carr:.ed out by th0 Oent:-al 
ReflGa.rch Organi~ntion (ORO) but would conduct research for its 
direct c.pplication. In the mruiagorial field such research as 
movement of gasoline tanlcers to opti!ilize their tll..:.."'""'11 in round 
tir:o to the shop opening and closing time of the gasoline 
stations. In doing so such thing8 as computer modelling will 
be car~ied outo Tect.n.ical resea.rch will be carried out in such 
work as utilizat:i o~ of c~.ewaxed vacuum tow or di£tillates, now 
being dumped in.to gr.::.·.md reser-voirs to en.h.al'lcement of petroleum 
coke into more valuo.ble graphite prc·ducts .. The most urgently felt . . . 
need is a gootl rnferen~c, 1ibre2?Y,, World E8.nk Pt:bl:tcatio:l.s such 

· as World Eank Ptaff W":>rk~1g Papers, UlTII,J technical :papers 
end ILO public~tior,s a:-~ i11vnluable.. For teohnic'-'1 subjects 
gencrul re.feren~e like Encyclopec.ia of Chemical Tcc'.hnology 
(Kirk - Offmen) to sp~cific subjects on rese1~roir cng:L~eering, 
enhfl.nce oil r3~overy e ·;c. S:i.nco petro-chcrn.i0a.l industi"'ial 
research a.i-:i.d discoveries ai.:e moying at n _ca.st pace, trade 
journals such as Hytlro·{}o.rbo'.".1 Prcce~sing, becomes invaluable 
sou.:ccc of development info:rna""!:;~1.C:·n. 

39. Data Hanag~:raent.. i'1y!?.Drla Oil C_orporat~on already 
own two filini computers~ One is used in geophysical work and 
the other for general nanagement worko Both are very ~uch 
unner utilized. It is due to both the sc:.iio~ management's lack 
of conprehension to tha machines capability a!!d ""!:;he com"9uter 
staff educative effor~ to the m~agement. It is felt th~t 
both computers a.re adeqi2ate even· to be used indistributed 
network for PIC, PPSC, und EPC by use of dedicated L:i.nes. 
Assistance in soft wares a11d work station cxpcnsion ia 
required. 
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Conolusi9..~ · 

I 

40. The requirement of the Ninistry of Energy are presented 
conceptually with very little qua.i."l·i;ificationo It ia dclibrately 
prescn·~ed in such a manner so that there is more rocm.. to exroaine 
I!l.anagerio.l, financial, technical and planning aspects uc:!:>e 
tr.a:i:··~··;:;rh:J-y~, to enablo us to come to conclusions wide in scope 
tha::i. if presentation ·are chanolled by figures. We hope, in this 
way, Ohl.' co-011oration will result in :cm. energy plc:n for Burma 
wort:il -1-;ne amount of· lilOney ir .. tendcd for it. 



•· 
/ STATEMENT.OF THE BURMESE PARTICIPANTS Tm THE C0NSULTATIYE MEETING 

OF UNDP/WORLD BANK ENERGY· SECTOR ASSESSMENT PROGRAMME AND ENERGY 
SECTOR MANAGEMENT ASSISTANCE PROGRAMME HELD IN PARIS FROM lSTH TO 

17TH JANUARY, 1986. 

Burma finds the UNDP/'V7orld Bank Energy Sec-t;or Assessment 
Programme useful and valuable. It's report, Burma: Issues and 
Options in the Energy Sector is informative and some of the 
recommendations are acceptable for implementation. 

The chapter on petroleum is of particular interest to 
Burma. Petroleum is a very important source of energy to the 
country•·s industry. Crude oil and ga.s are also f·eedstock to the 
country •·s developing petro-chemical industry. Petroleum products 
are exportable·and they have potential for earning large amount 
of foreign exchange. Burma also has a large potential hydropower 
resource, only a fraction of it is now being utilized. Deposit 
of coal need better development ttan it is being done at present. 
There are many hot springs in the country which are potential 
geothermal sources. Utilization of geothermal resources could 
make available a cheap, non-exhausting power source for the 
country. 

Burma's petroleum history is a long one. Earth oil was 
·:>bta±ned and used in the country's historical times. Refining of 
Burma's oil was carried out earlier than some of the now well 
known countries. But we ~ave husbanded this resource sarefully. 
Burma is a country that has a surplus of food, it has plentiful 
supply of construction material and could clothe the population 
adequately. In short, the quality of life of the country, although 
not flashy is one of a high order. Careful exploitation of the 
non-renewable petroleum resource is one of the contributing 
factor. We have avoided the pitfall of rapid exploitation 
accompanied by meteoric rise, followed by subsequent depletion 
and let down. Due to our controlled use of this resource 
the country did not have to bear the consequences of international 
oi:l '·s gyrations·.· Our emphasis on exploration, noted in the report, 
attests our concern for long term situation about petroleum 
resources. 

Discovery of a substantial deposit of gas in the 
Martaban Offshore area have considerably enhanced the country's· energ 
situation. Exploration for this deposit, as well as all onshore 
ones are made our own resour~es, accepting loan and grant 



only when they would not impinge on our sovereignty or economic . 
freedom. After the discovery of Martaban Offshore deposits, we 

requested Canada and was granted a pre-investment study. Petro

Canada In.ternational Assistance Corporation found in its Burma 

Gas Utilization Pre-Investment Study, the project to be economically 

feasible and' have presented two options. The knowledge that we 

have substantial amount of exploitable resources near at hand 

have strengthened our flexibility regarding total petroleum utili

zation planning. 

The reassessment of the country's total petroleum 

resource expl·oitati<;>n, taking into consideration that very large 

economic potential and the accompanying large investment need in 

money, material, management and technology indicate to us that: 

we could use the onshore resources as a stepping stone towards 

·the larger offshore exploitation: The present instability of the 

world·economi'c situation and the instability of the petroleum 

market in particular, strengthened the view that we should proceed 

from a more firm situation and plan a course which would lessen 

the investment amount by optimizing facilities already on hand. 

Bas~d on the above considerations, the concept that we 

intended to follow are enumerated ; -

(A) Obtain more drilling rigs and consumables like tubulars 

and chemicals to develop more wells from the proven 

explorations, both onshore ~nd offshore. 

(.B) ImI>roved development of proven onshore fields like 

extraction of Kyontani where deposits lies around 13000 

· feet depth and enhanced recovery from Tuyintaung field 

where difficulty is being experienced due to the thiqkness 

of crude. 

(~). Build transportation and processing facilities initially· 

based on onshore oil and gas extraction but with a strong 

emphasis on the ability to hook up with the offshore 

reservoir. 

{D) Develop the industry with a view to export at the same 

time to meet the country's industrial.and household demands 

This could be done by building ammonia, urea, methanol, 

rv\ 
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MTG etc., plan ts sited near good export harbour. At the 

same time draw gas supply line to captive industrial users 

and procure equipments to convert vehicles to use both 

gasoline and CNG or LPG. 

(E} Utilize the jack-up rig "Nayminyaung" firstly as a 

drilling rig and later as a p~od.uction platform until such 

time a proper production platform coul<l b~ procured. 

Lay undersea pipeline to the shore. 

(Fl Set up produc~ion facilities to produce.other necessities 

for energy utilization that.are petroleum products i.e., 

lubricants. 

(~}. Strengthen technical and managerial skills. 

The concepts enumerated take into consideration the 

present facilities. As an illustration the following could be 

visualized. Natural gas from Payagon field (102 km South-West of 

Rangoon) is now piped to Ywama, with more pipes the way to supply 

Syriam refinery. The original idea was to use this gas as pro.cess 

fuel .. But study have indicated that this gas could be used as 

feed stock to produce either ammonia or ·methanol, if the Syriam 

refinery is converted. A LPG export wharf is situated less than 

2 miles away from 'the refinery. Additional pipes and pumping 

equipments could enable loading of ammonia, methanol or MTG, from 

this wharf. Most of the gasoline consuming vehicles are concen

trated around Rangoon. Should they be converted to run on either 

LPG or CNG, a considerable amount of liquid fuel, which is easy 

for export handling would be freed. Supply of domestic fuel in 

gar: container's , .. some of which are already ·on hand, would ease 

the pressure on the mangrove forests that protect our shore line 

and are the spawning grounds of valuable shrimps. 

Hydro-electric power is generated from large stations and 

distributed through a-national grid. Gas turbine generated blectric 

power is also fed into the grid. Although a mini hydroelectric 

power station was set up before World ~ar II, it is only now that 

more mini and micro hyd~o-electric power stations are being 

in~talled. They are most useful in supplying electricity in the 

isolated area~ with the expansion of small scale and cottage 
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industries, the demand for electric power has spiralled upward. 

Generation of power can keep pace with the demand, but distribution 

has come up against bottlenecks, especially in older built uo areas. 

Assessment and management, including studies for transportation 

would be most useful. 

Burma's coal deposits are located in remo~e areas.It is 

now utilized to generate electricity in a limited way. Different 

aspects of transporting coal e.g. pulve~ized slurry conveyance and 

firing need to b~ made or coal could be studied as a feedstock 

for chemical industry. 

Some hot springsexist near energy use locations. They 

have not been studied. Systematic studies could reveal or otherwise 

indicate the availability of this non-exhaus.ting energy source. 

Cooking fuel is near critical level in large urban centers 

, like Rangoon and Mandalay. Technical studies to make rice hull char 

briquettes have been successful. Should financing be available to 

purchase necessary machinery, the presently waste rice hull would 

become a useful energy source. Wood charcoal making also need to be 

studied and rationalized. Burma's charcoal industry is situated 

in the delta area and are made in fixed location at almost industry 

scale. At present the side product i.e., smoke is wasted. Should 

destructive distillation method with, proper equipments be carried 

out valuable products such as ethanol and creosote could be 

recovered. These need study from technical, economic and managerial 

aspects. 

It is realized that between concept and its realization 

lies many steps of assessment:;: and planning. Operation Research 

encompassing market survey, demand projections, critical path 

method, linear pr~gramming etc., would have to come into play~ 

Since almost all the data are on hand, only development of the 

correct methodology would need infusion. Mobilization of domestic 

and foreign financial resources would, of course, be required. 

These are the field the UNDP/World Bank Energy Sector Assessment 

Programme is of most use and value. We hope that the programme 

would be forthcoming as it has in the past. 

As we have not participated in the management assistance 

progranune, we could not comment on the subject. 



ATTACHMENT C 

UNITt:O STATES GOVERNMENT 

DAT£• February 4, 1986 memorandum 
ftEPLV TO 

ATTNoF: Terry Barker/Bob Archer 

suBJECT1 Meeting with U Sein Tun, Minister of Energy, February 3, 1986 

To: The Files 

The meeting, which was requested by A.l.D./Burma and held in 
the office of the Minister of Energy at 2:00 p.m. on February 
3. The meeting was arranged so that Bob Archer, Deputy Chief 
of the ANE/TR Energy and Natural Resources Division, might meet 
the Minister, hear his thoughts on Burmavs ener~ sector, and 
provide the Minister with information on A.I.D. s initiatives 
in this area. Thos~ present were: Archer, Charles Ward, Terry 
Barker, U Tin Tun, Head of Office, U Than Nyunt, Deputy 
Minister, and .the Minister. 

At the end of the meeting, The Minister provided copies of the 
Burma Energy Development Conceptual Programme, January 28, 1986 
{Attachment A), and the Statement of the Burmese Participants 
to the Consultative Meeting of UNDP/World Bank Energy Sector 
Assessment Programme and Energy Sector Managment Assistance 
Prograrrme (Paris, January 15-17, 1986) {Attachment B). Mr. 
Archer gave the Minister a copy of the Report on Renewable 
Energy Systems Installed In Asia: Results From Current 
AID-Sponsored Projects. 

The hour long discussion began with Mr. Archer describing AID/W 
energy assistance as global in nature and designed to 
disseminate successful activities and undertake initiatives in 
promising areas. He then discussed four major areas in which 
A.I.D./Washington can provide assistance in the energy field. 

--Renewable Energy Development {Including Energy for 
Agriculture) 

--Biomass for Energy Production 

--Conventional Energy 

--Energy Planning and Analysis 

To illustrate the type of assistance available, activities that 
were germane to Burma•s energy situation were described. Some 
of these are mentioned below. 

Buy U.S. Savings Bonds Regularly on the Payroll Savings Plan 
OPTIONAL FORM NO. 10 
(REV. 74&) 
GSAFPMR (41 CFR) IOI-ti.• 
5010-tl:t 
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Energy analys;s assistance ;ncluding supply and demand 
analysis and computer planning models, special analyses 
such as pre-feasibility studies, remote power supply 
options. charcoal market analysis, etc. (assistance 
provided through Oak Ridge National Laboratory). 

A.I.D. success with small hydro systems in Thailand and our 
interest in and experience with analyzing appropriate 
remote power generation· options such as hydro, diesel or 
grid extension. · 

Analysis of energy.needs for agricultural production with 
particular emphasis on irrigation and water pumping. 
(Tubewells are being developed in the central Dry Zone with 
Australian assistance.) 

Technical assistance for the utilization of sugar mill 
bagasse for energy (power or ethanol) or other viable 
products. 

Analysis of the efficient utilization of rice husks for 
power generation. 

oil, gas. coal and power sector analytical and technical 
assistance including oil and coal power pre-feasibility 
studies. (The Minister recognized the contractors Bechtel 
Corporation and A.O. Little recalling that some Burmese had 
been trained at ADL.) 

Technical, economic and institutional analysis of the 
feasibility of introducing smokeless coal briquettes to 
replace charcoal. 

Lastly, the Conventional Energy Training Program utilized by 
many Burmese was mentioned. 

Following are summaries of the extended discussion of energy 
issues and opportunities put forward by the Minister. He 
mentioned several of the issues/projects described in 
Attachment A. The comments are provided in three categories: 
energy analysis and planning, non-conventional energy, and 
conventional' energy. 

Energy Analysis and Planning 

The Minister indicated that the new Ministry of Energy included 
the Myanma Oil Corporation, the Petrochemical Industries 

i 
I 
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Corporation, the Petroleum Product Supply Corporation and the 
Electric Power Corporation. Coal remained with the Ministry of 
Mines. There were indications that the Ministry would be 
active in non-traditional energy activities as well such as the 
problems of charcoal demand on mangroves, rice briquettes, etc. 

In response to a question about his interest in technical 
assistance for the new Energy Planning Department within the 
new Ministry of Energy, he mentioned that the Asian Development 
Bank had offered assistance for energy planning, training and 
institutional development but that he did not want to accept 
it. He said this was an area.where the U.S. had experience and 
expertise and assistance could be provided. He specified that 
assistance is needed to analyze and project energ,y demand to 
carry out the Ministry of Energy responsibility for development 
of energy plans. 

The Minister mentioned the need to: 

-Analyze energy demand within the country 
-Determine how much energy might be availab)e for export 
-Establish appropriate allocations of crude by product 
-Establish the most efficient uses of gasoline tankers for 
distribution. 

(In connection with the latter item, the Minister said that 
there has been no increase in production of fuel since the 
recent fuel crisis. The reason we no longer see gas lines is 
that the tank trucks are being used more efficiently now. They 
are now working at night and filling the stations when there 
are no customers. He noted with amusement that fastest news in 
town was that which would indicate that a gas barge might be 
stuck on a sand bar and that fuel would be in short supply. He 
said that such news would inevitably send the price of gasoline 
up. He said that there is now a small surplus of fuel 
available so that shortages would not result from short delays 
in deliveries.) 

In response to Archer's question on the policies governing 
private sector power generation he said the Private Enterprise 
Law states that only the State and Cooperatives can generate 
electricity. The State controls all generating capacity in 
excess of 100 megawatts. The cooperatives can control 
generation which is less than 100 megawatts, but most are 
working now with plants which produce only 3-4 megawatts. 
(Note: Previous discussion indicated that the cutoff was 10 MW 
and that private entities could generate their own power; this 
requires clarification.) 
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Non-Conventional Energy 

Demand for charcoal had placed pressure on Burma's coastal 
mangrove swamps and the spawning ground for shrimp. 

Small hydropower systems in the villages is a priority. There 
is a need for lighting from 6-12 p.m. and some daytime power 
for milling, etc. He spoke of trying other than Pelton 
turbines because of the low-head (7-10 feet) intermittent flow 
of the water. (Note: Archer mentioned the successful 
A.I.D./Thailand experience in small hydro development.) FAO 
offered to assist with a micro-hydro program using Chinese 
technology, but by the time the Chinese arrived, the Burmese 
had already copied the technology. The problem encountered is 
the lack of the appropriate 11 black box 11 for regulating power 
fluctuations. He said that this is a problem area where the 
U.S. has technical capabilitiPs. 

In response to Archer 1 s inquiry about the private rice mills 
need for assistance for more efficient rice husk utilization 
(which Charles Ward indicated was similar in concept to the oil 
seeds project), the Minister indicated that the World 
Bank/Japanese were funding large 100 plus tons/day mills to be 
run by the government. Smiling, he said the Americans should 
be very pleased, however, because these State-run mills will 
prove very inefficient. The government imported 300 new 
boilers for sale to private millers which were not purchased 
because the milling fee paid by the government to the private 
millers was inadquate to justify moderization. There is a 
world class rice mill still packed and stored in Burma. The 
owner would not accept it. He said (speaking as a miller) that 
the government bureaucrat who wouldn't approve the higher price 
for milling gets paid if he does right and paid if he does 
wrong. 

Millers are converting to electricity where it is available 
because of its convenience. This leaves a substantial disposal 
problem and the need to try and convert rice julls to 
briquetts. Briquettes have been 11 successfully 11 made but did 
not do well in marekt tests because of smokiness in the 
households. 

Burma's testing of rice husk briquettes has encountered smoking 
problems and cost more energy in manufacture than they 
generated in burning. Several binders have been used for the 
brickettes, but an appropriate one has not been found. 
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Burma had also experimented with biogas, using manure. 
Combined with kerosene, the biogas produces a nice blue flame, 
but rats bite into the digestor bag to get undigested rice 
seeds resulting in gas loss. 

Dissemination of wind energy systems in the delta for water 
pumping is desired using locally manuf~ctured windmills devised 
from bamboo and sacking (canvas) and in which the steel shaft 
would be the most expensive part. He said that local 
blacksmiths could make the materials for these windmills. (The 
Minister mentioned VITA (Volunteers in Technical Assistance) 
and the ITDG (Intennediate Technology Development Group) as 
groups that do this kind of work.) 

Engine tests utilizing peanut oil encountered trouble after 5-6 
hours of operation. The.concept is for village-produced power 
using its own vegetable oil, filtering and treating it with a 
solvent to run engines. 

During one of the discussions he mentioned that there is the 
right way, the wrong way and the Burma way. 

Conventional Energy 

Production of natural gas is increasing and Burma could use 
assistance in detennining the appropriate uses of the gas. The 
focus was to use natural gas to displace oil use which could 
then be freed up for export. Use of natural gas for transport 
was mentioned (including trains and cars) among other options. 

With respect to the Martaban off-shore natural gas find, the 
Minister gave special credit to Ne Win, saying that he was 
11wise 11 in making the decision not to pursue the Martaban 
off-shore natural gas project further. He said that three 
months ago, even before petroleum prices had begun to drop, Ne 
Win had pointed out that the small dollars they would have to 
borrow now for t. ts project would have to be paid back in big 
do·nars later. The implication is that priority is given to 
on-shore exploration and development (this is confirmed by 
Attachment A). 

During a discussion of substitution for imported lubricating 
oils, the Minister got up and retrieved a set of paper-bound 
worn books published by Socony (Standard Oil Company of New 
York) about 30-40 years ago on lubricating oils and other oil 
subjects. 

Assistance is needed in in energy conservation and in the use 
of geothermal energy, a technology in which the United States 
is strong. 
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Conclusion of Meeting 

The Minister mentioned that he planned to travel to the United 
States in March or April pending hearing from the UUDP. 
Charles Ward offered assi5tanc~ if necessary. 

The Minister hoped that Archer would visit some energy 
facilities and requested Head of Office U Tin Tun to discuss 
arrangements that could be made. 

Sun111ary Observations 

The meeting indicated t~at there was an awareness of the need 
to address a multitude of energy-related problems but 
inadequate understanding of the relative priority, cost and 
feasibility of many of the options. It was a receptive meeting 
that indicated further consideration of assistancE~ and 
discussions are merited.· 

Attachments 

1~ v 
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ABSTRACT 

Burma's energy resources are large and varied, including 
hydropower, oil, natural gas (onshore and offshore), coal, forest 
resources, and biomass residues. While the Government has. done a 
commendable job of developing these resources ·largely on its own, their 
development has nevertheless been comparatively slow. While this may 
have constrained economic growth to date, it also provides a ready basis 
for an acceleration in future economic growth and increased exports. 
This report analyzes the technical, financial and institutional 
requirements for realizing that potential through the turn of the century 
in the context of two scenarios -- a Planned Grow1:h scenario which 
reflects the official growth targets, and an Economic Growth scenario 
under which public finance and balance of payments conutraints t"esult in 
somewhat slower economic growth. 

Under either scenario a major investment program and infusion 
of current technology will be needed. The report recommends considerable 
technical assistance and studies to help effect this transfer of 
technology. Average annual investment requirements in energy development 
are estimated at up to $330 million annually over the next decade. To 
help finance these requirements, it will be necessary to improve the 
financial footing of the public corporations in the sector; this would 
entail price increases for many energy products. There is also a need to 
strengthen energy planning and inter-ministerial coordination on energy 
matters. Although the requirements of this energy development program 
are large, in few countries would meeting them pay off as richly as in 
Burma. 



SUHM.ARY AllD C:OBCl.USIOBS 

Background 

1. This report, prepared under the World Bank/UNDP Energy Assess
ment Program with Asian Development Ba.nk assistance, is the first attempt 
by these organizations to develop ana present an overview of the energy 
sector in Burma. Both the World Bank. and the ADB ha.ve had involvement in 
the power and forestry sectors, but neither was in a position until 
recently to carry out in-depth analysis. The energy assessment mission 
overlapped in the field with a World Bank power subsector mission, and 
the main findings of that mission are included in this report. The 
relatively short durations of these missions and limited amount of 
information available beforehand is reflected in thE~ broad and strategic, 
rather than specific, nature of the main recommendations, and the call 
for a considerable number of studies. However, the need for these 
studies, most of which are of a highly technical nature, also reflects 
the relatively sophisticated state of the energy sec:tor in Burma, and the 
consequent need for detailed technical support which was beyond the scope 
of the missions. 

2. Compared to most developing countries, Bu1C'Dl8 is fortunate to be 
endowed with abundant and varied indigenous sources of energy, including 
hydropower, natural gas, crude oil, forest resources, and coal. Burma 
thus has greater energy security and more options for meeting its needs 
than most countries. Projections by the mission indicate that commercial 
energy needs will, at an absolute minimum, double, and possibly increase 
as much as sixfold, by the year 2000, while non-commercial energy needs 
will grow by about 40%. Not only does Burma have the capacity to easily 
meet those needs at relatively low cost, but at the same time it can 
transform the role of the sector into an important source of economic 
growth and foreign exchange earnings. The mission estimates that by 
1989/90 petroleum exports based on the development of onshore reserves 
could increase more than tenfold over the level achieved in 1983/84. The 
purpose of this report therefore is to focus on the major issues and 
options facing Burma as it seeks to realize the potential provided by its 
abundant energy resources through the end of the century. 

3. Despite Burma's energy wealth, petroleum production has at best 
grown only slowly in recent years, while there have been distribution 
difficulties for electric power. Any program aimed at transforming the 
role of energy in Burma will have to address theoe constraints. Three 
principal constraints can be identified -- technical, financial, and 
institutional. Since nationalization of the energy industries in the 
early 1960s, Burma has done a remarkable job of exploiting its energy 
resources on its own. That proceu, however, is becoming increasingly 
complex as the easiest energy sources are exhausted. Meanwhile, 
industrial technology abroad has continued to improve rapidly, with the 
result that there are now significant gaps between current world and 
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Burmese technologien in certain sectors. An infusion of modern 
technology, especially in the petroleum sector, would have a significant 
beneficial impact on production. The financial constraints stem from the 
low profitability of the energ)' corpurations, which has forced them to 
finance most of their considerable investment through borrowings. These 
borrowings have contributed substantially to the growth of the overall 
public sector budget deficit, and pressure to contain the deficit has 
inevitably constrained some much-needed energy sector investment. At the 
same time, foreign exchange shortages have restricted the importation of 
critical goods and services from abroad. While Burma must continue to 
take steps to contain the public sector deficit, it must also increase 
investment in energy if this sector is not to constrain overall 
development. This can only be done if the corp01~ations can increase 
their own contributions to investment; this would entail price increases 
for most energy products. Finally, there is a need to strengthen inter
ministerial planning and coordination concerning energy supply and 
demand, to reorient some aspects of energy planning to recognize the cost 
implications of alternative development strategies, and to begin relying 
less on administrative mechanisms and more on pricing policies to 
allocate energy resources and ensure their efficient use. 

4. The mission's recormnendations regarding future energy develop
ment are also heavily influenced by two important qualifications to the 
comfortable overall energy picture. First, given the large amount of 
presently undeveloped and underdeveloped known reserves of oil, and espe
cially gas, there is no reason existing reserves cannot be developed more 
aggressively. While the Government recognizes that the natural gas 
potential can easily sustain exports, the mission also considers Burma's 
oil reserves more than sufficient to justify their dE~velopment for export 
as well as domestic purposes. In the mission's view, a plan to effect 
significant increases in production levels would not entail rapid deple
tion or undue exploitation of the resources. Such an effort would, among 
other benefits, also serve to generate the financial resources needed for 
further investment in the sector, given the attracti,1e exploratory poten
tial existing in the country. Second, ·while Burma is still fortunate to 
be covered with around 70% forests, recent surveys indicate that this 
coverage is declining at an accelerating rate. Extraction of fuelwood, 
the main source o::' energy in rural areas, has been the primary cause. It 
will not be easy to reduce dependence on fuelwood in the short term, but 
if esrly efforts are,made to address the problem it should be possible to 
stabilize the situation so most of the forest cover remains intact. 

Energy Development Strategy and Programs 

5. Considering the high level of proven but undeveloped crude oil 
reserves, current petroleum . product shortages, as well as the export 
potential, it is recommended that eady step'F:.rbe t;aken to increase pro
duction. At the policy level, this would entail shifting away from the 
current emphasis on exploration towards deveio1:.ng known fields. In 
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operational terms, the balance between the number of heavy rigs used 
mostly for deep exploratory drilling and the number of light rigs and 
surface facilities for use in developing production from known fields 
would need to be adjusted accordingly. To implement this development 
strategy in the most efficient way, a study is rP.commended which would 
examine the potential and characteristics of each known oil and gas 
field. This would permit field-by-field development plans to be 
developed which would be consistent with the overall production targets 
and ensure efficient use of resources and facilities. It would also 
result in a framework which would permit a clear policy on future 
exploration to be developed. In addition to developing proven but 
currently unexploited reserves, the mission believes it should also be 
possible to increase production from existing fields by applying mod~rn 
extraction techniques. In the process of developing a field-by-£ ield 
development program, the above study would also serve to identify those 
changes in technology abroad which would be best suited to Burma. The 
results of this study would, in turn, also lead to the need to optimize 
gathering and storage facilities, and develop vapor recovery and, where 
necessary, multi-gas separation systems. In the mission's view, a 
concerted effort to increase crude oil production could result in 
production growing at a sustained 5-10% per annum, depending upon the 
amount of resources invested in the sector (para 16). 

6. Although the rapid development of onshore petroleum reserves 
could result in an increase in the overall economic growth rate of about 
one half of one percentage point, the principal benefits would come in 
the form of increased foreign exchange earnings. The mission estimates 
that domestic consumption is most likely to increase at about 5% per 
annum; if overall petroleum production also grows at 5% annually, it is 
estimated that petroleum exports (excluding Martaban but including 
onshore LPG and methanol exports) could rise from $11 mill~on in 1983/84 
to $100 million by 1990, and according to World Bank staff estimates, 
account for almost 10% of total exports. If, however, the Government 
implemented a program which resulted in production growing at an average 
of 10% per year, exports by 1990 could amount to around $190 million and 
account for 15% of total exports. By the year 2000, oil exports alone 
could amount to over 18 million barrels equivalent. 

7. With the completion of the Mann refinery, the refinery sector 
as a whole is operating at only about 40% capacity. Although Burma has 
three main refineries the two largest are being operated for logistical 
reasons and to meet product mix requirements. This has led to high 
refinery fuel losses and consumption; however, these should decline once 
crude oil supplies and refinery throughput increase. At thQt time, the 
Government would also have increased options of redistributing production 
between refineries, or even closing down certain units in order to 
optimize current refinery operations to meet domestic needs, maximize 
export earnings, and minimize fuel consumption and losses. This very 
comfortable capacity utilization position will also give the Government 
great flexibility in choosing between crude oil and product exports once 
crude oil production has increased sufficiently to permit crude oil 
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8. Burma's enormous natural gas wealth and its role in developing 
the economy have become perhaps the central energy policy issue. Already 
the Government has begun exploiting onshore reserves through a series of 
natural gas-based industries -- including fertilizer, methanol, and LPG 
extraction -- and through the conversion to gas, wherever feasible, of 
industries currently using oil (e.g.~ ceramics, tires, cement). In 
addition, most recent additions to power generation capacity have been 
gas-based. By the year 2000, it is estimated that natural gas could rise 
from its present 7% of final commercial energy consumption to as much as 
60%. The recent discovery of the huge off shore Martaban reserves 
provides even greater opportunities to engage in energy based industry; 
already, major export-oriented industries are under consideration. (para 
13). 

9. While Government policy regarding the use of natural gas in 
·industries is quite clear, in practice its use is confined to a 
relatively small number of public sector industries. This is because 
while natural gas is abundant and cheap to produce, it is relatively 
capital-intensive to distribute and exploit. This tends to confine 
initial use to large industrial and commercial users. Over time,. it is 
desirable to broaden the distribution and use of natural gas; however, 
there are a number of important policy issues which should be addressed 
beforehand, including gas pr1c1ng, extent of flaring, and policy 
regarding LPG extraction. The pricing issue is particularly important. 
Historically, Burma has been able to meet most, if not all, of its gas 
needs from associated gas (i.e., gas produced in conjunction with crude 
oil). As crude oil was the more critical product, and governed petroleum 
exploration and development activities, it naturally bore the bulk of the 
costs. Moreover, the prire of gas was kept low to encourage its use. 
However, projections show that by the year 2000, non-associated (free) 
gas could account for over 80% of production. Under these circumstances, 
more realistic gas pricing is required which better reflects the actual 
costs of d~illing wells for free gas (para 21). The recent doubling of 
natural gas prices is an important step in that direction. 

10. Secondly, the Government will need to address the issue of gas 
flaring. Although it has a cormnendable polic:y of conserving energy by 
not permitting flaring, this policy is constraining crude oil production 
in certain fields where the associated gas cannot be consumed. Given the 
wealth of natural gas, the economics of selective flaring for purposes of 
increasing crude oil production in the short term should be carefully 
examined. As production technology improves, it would be possible to 
reinject this gas in the wells for purposes of maintaining well pressure 
and conserving energy supplies. Another important policy area involves 
LPG extraction, since the LPG and condensate fractions of certain fields 
can exceed more than 10% of the gas produced. This is important because 
LPG is not only a high value fuel with good export potential, but it is 

/ 
.1 ') 
f) 



- v -

also a suitable fuel for household and light industrial use. 
the recommended field-by-field analynis (para 5), a systematic 
of condensate and LPG potential should be conducted. 

As part of 
evaluation 

11. Although natural gas is abundant and relatively cheap to 
produce, the need for a pipeline network makes it capital intensive to 
exploit on a broad basis. While most new industries are being situated 
with natural gas supplies in mind, the rate at which existing industries 
and commercial establishments can be! converted depends upon the rate at 
which the gas pipeline network can expand. Given Burma's assured long
term supplies of gas, such a net~ork is likely to be justified; however, 
there is a need to develop it in a manner which will meet the most needs 
at the least cost. Accordingly, the report recommends the preparation of 
a gas transport master plan to develop an optimal network. 

12. The natural gas wealth also has important implications for 
power generation. Although Burma has abundant hydro, natural gas, oil 
and coal resources anci hence several options for meeting its power needs, 
the Government places top priority on hydropower development because it 
is a renew3ble resource whereas the primary alternatives are not. 
Moreover, products based on natural gas -- the main alternative -- are 
considered to have good export potential. However, due to the continued 
rapid growth in demand, the high cost of hydropower development and the 
abundance of natural gas, gas-based power generation will continue· to 
play an important role in meeting power demand, at least until the major 
hydro projects come on steam. This is confirmed by the mission's 
analysis which suggests that the most economic means of meeting 
additional power needs, at least through the next decade, would be 
through gas turbines and that hydropower projects cannot be justified on 
the basis of power benefits alone. Studies indicate that the cost of 
hydropower averages around 3.9 cents per kWh, as compared to about 2.5 
cents per kWh by gas turbine generation, even lltssuming a substantial 
increase in the price of natural gas (para 21). Coal generation, the 
analysis indicates, would be even less economic, given the r~moteness of 
the coal reserves and the relatively small size of the plant being 
considered. 

13. The recent discovery of natural gas in the Gulf of Martaban has 
more than doubleJ Burma's known reserves. The Government intends to 
develop these resources for petrochemical exports. The technical, 
financial, and economic viability of alternative options has been 
investigated by PetroCanada. Two options are under final consideration -
one which would produce ammonia and urea, and a second, towards which the 
Government is leaning, which would produce ammonia, urea, and methanol to 
be converted into gasoline. Either option would be implem~nted in two 
phases, under which Phase II would replicate the processing iacilities of 
Phase I. Either option is estimated to cost about $880 million. 
Although the straight ammonia/urea option has a higher economic rate of 
return, the Government views favorably the greater product 
diversification of the scheme which involves gasoline production via the 
methanol-to-gasoline (MTG) plant. The Government's preferred 
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configuration contains both positive and negative economic and risk 
elements which must be carefully balanced. 'Product diversification to 
include gasolLie in the export miJ~ does reduce dependence on any one 
export commodity and avoids the need to export methanol which, though 
based on cheap gas feedstock, is unlikely to be economic on its own in 
the face of oversupply in the world and the depressed price situation 
foreseen in the long term. However, the marketability of gasoline in a 
region which generally has a deficit in middl4! distillates must be 
carefully evaluated. Irrespective of the process configuration chosen, 
the project carries with it a considerable element r f risk due to 
fluctuating and erratic international prices, and difficulties in 
handling, storing, and trading· the products. It would thus be important 
to enter into firm marketing arrangements with pre>spective buyers before 
embarking on this project. In addition to market risk, there are a 
series of macro-economic risks which are posed by the project by virtue 
of its enormous size. The proje1:t would placei great strain on the 
economy which already has an excessive public sector budget deficit 
financed by expansionary borrowings from the banking system. The 
domestic financing requirements of this project would tterefore 
necessarily come at the expense of investment ir1 other sectors if the 
deficit is not to grow further. On the positive side though, the foreign 
exchange earnings from the project would be a great asset once a positive 
cash flow situation has been established. By the early 1990s it is 
estimated Phase I of the project could add about US$140 million, or about 
10% of total projected exports. Given appropriate loan terms, including 
a high degree of concesaional financing, it is likely that these 
increased export earnings would covE!r debt service even in the early high 
debt service years. But if there were' significant volume or price 
shortfalls, these could depress earnings below thE! level of debt service 
payments with important overall balilnce of payments implications, because 
of the large size of the project. However, given the low natural gas 
cost the project has the potential to contribute very significantly to 
the economic development of the country. ln this context, no other 
single project now being planned would be comparable. 

14. Apart from carefully reviewing the gas/hydro compos1 ti.on of new 
investment in power generation in the context of a least cost expansion 
study, there are two further technical issues in the power sector which 
need reviewing -- system losses and the distribution system. System 
losses have increased steadily in recent years and now amount to 32% of 
total generation, which is excessive by any standard. Reducing these 
losses represents a cheap and desirable means of effectively increasing 
generation. EPC estimates that about two-thirds of these losses are due 
to the antiq~ated distribution system and metering losses. Compared to 
generation and transmission, there has been little investment in the 
distribution system over the past 15 years. Not only is the system 
therefore very old and inefficient, but with the steady growth in demand, 
it has become overloaded and unreliable. EPC therefore needs to place 
major emphasis on upgrading and expanding the distribution system. This 
will reduce system losses and ensure that consumers can fully benefit 
from increased generation. 
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lS. Although fuelwood consumption has probably not 1~rown as rapidly 
as that of commercial energy, it nevertheless accounts for over 80% of 
final energy consumption and is the predc1minant fuel in the household 
sector. Pressure on fuel wood has increased in recent ye~ars as a result 
of the decision to restrict kerosene production, and forest cover is 
declining at an accelerating rate, now estima.ted at a !3 ignificant 2% a 
year. Although the heaviest consumption occurs in populous central 
Burma., recent surveys show that forest resources are now declining 
rapidly in some of those areas once considered remote, such as Shan state 
and Sagaing division. While there is little than can be done to allevi
ate this trend in the short term due to the long lead time required for 
efforts to show effect in this area, it is important that efforts to slow 
deforestation begin now. The Department o:f Forests intends to more than 
double annual fuelwood replanting during the next five years to about 
12 ,000 ha a year, but due to the relatively long cycle for fuel wood 
production this is estimated to be only a small fraction of what is 
required. Forest Department plantation efforts can, how1aver, be supple
mented by social (cooperative) forestry programs to e~1tablish village 
woodlots, by programs designed to make better usei of log1ging wastes, and 
programs aimed at making use of agricultural residues, especially paddy 
husks. Other important ways to effectively increase f uelwood supplies 
include programs to promote use of more efficient wood stoves and 
charcoal kilns, and greater use of alternative fuels such as LPG, 
electricity, coal briquettes, and keroser1e. Ins ti tut ional support is 
also required for research and development of an expanded fuelwood 
program, to develop and help design programs to promote improved wood 
stoves. and charcoal kilns, and to help strengthen management of the large 
existing forest resources. 

Financial and Institutional Issues 

16. The preceding paragraphs have outlined what B.re 1 ikely to be 
extensive investment programs in both commercial and non-commercial 
energy to meet energy requirements in the domestic economy by the year 
2000. In the petroleum sector, some 4,000-6,000 new wells will be needed 
over the next 15 years to maintain currently producing fields as well as 
develop new ones. In addition, support facilities and gas and oil 
pipeline networks will need expanding. Total investment needs to achieve 
and maintain 5% annual production growth are estimated at around $1.5 
billion, or around $100 million per year -- more than double the existing 
rate of investment. Because much of this investment comprises production 
overheads, it is estimated that about $2 ~O bit 1 ion in total investment 
would al low growth of around 10% per annum., 

17. Capital expenditures in the pow~r sector depend on whether the 
by investing 
hydro schemes 
that the gas 

approximately 

Government decides to meet additional generating needs 
mostly in gas-fired power stations or to proceed with large 
such as Paunglaung and Bilin. Mission e:stimates indicate 
option would meet generating needs through the mid-1990s at 
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half the cost of hydro, resulting in almost ~>500 million in investment 
savings. These findings, and the relative advantage of gas generation 
(para 12) are, however, tentative and need to be confirmed by a detailed 
least cost expansion system study which would carefully consider all 
power development options - hydropower, oil, natural gas, and coal. In 
evaluating the hydropower schemes, it will also be necessary to consider 
any irrigation benefits. As decisions regarding new power additions need 
to be made soon, this study is a high priority. Includi~g transmission 
and distribution, overall investment needs in the power sector are 
estimated at about $1.2 billion if the gas option is pursued and about 
$1.7 billion if Paunglaung and Bilin are chosen. The gas option would, 
however: entail somewhat higher investment in the gas sector, including 
wells and pipelines. 

18. Given the growing fuelwood problem, there is a strong case to 
be made for increasing the budget for fuelwood development. Compared to 
other sectors, the estimated investment required, at $37 million, is 
relatively low. To ensure their effectiveness, however, it is important 
that these funds be accompanied by institutional and organizational 
strengthening, including programs to identify and promote suitable 
fuelwood species and establish village woodlots. These, mission 
estimates indicate, would be a significantly cheaper means of meeting 
fuelwood needs than mechanized plantations. 

19. It is not realistic to expect the Government to be able to 
finance these investments, which total more than $3 billion (Kyat 25 
billion), out of the public sector budget. Spreaci G~?~ 15 years, annual 
expenditures would amount to 20% of total p1.ibl ic sect..: r investment in 
1983/84. As the budget deficit already significantly ex":eeds prudent 
levels and is being covered by borrowings from the banking system, 
financing these levels of investment through the budget, whether as 
Government equity or as borro~ings by the corporations would simply 
result in even. greater borrowings. These would further strain the 
economy and would be likely to manifest themselves, for instance, in even 
greater differences between official and unofficial price levels. 
Furthermore, if the investments were financed by borrowings by the 
corporations, in the absence of price adjustments to enable them to 
service those debts, such borrowings would merely aggravate their already 
tenuous financial pc·s1t1ons. Already, those corporations with large 
investment programs --· MOC, PIC, and EPC -- are i~ considerable financial 
difficulty. Price incrc~ses have been few and Largely inadequate to meet 
cost increases in recent year!!, especially those associated with debt 
service. The corporations are consequently being forced to make new 
borrowings for purposes of meE!ting their debt service needs, with the 
result that they· are falling ever deeper iuto debt. Immediate price 
increases are required to enable them to meet all their current expenses 
internally. PIC is engaging in a program to greatly increase exports 
based mainly on onshore gas. The mission estimates that, at present 
domestic crude oil and natural gas prices, these export projects, when 
they are fully on stream, would generate sufficient profits to offset 
domestic losses. However, if natural gas and crude oi 1 prices are 
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increased to cover the costs of an expanded production program, increases 
in domestic retail prices of up to 60% r-:1Jld be needed. 

20. To meet the large investment needs, there appears little 
alternative but to put the corporations in a financial position where 
they can at least fully cover current and projected debt service needs 
without further borrowings. To achiev~· this objectivet prices would need 
to be adjusted. Ideally, however, the price increases shoul~ be suf f i
cient to enable the corporations to achieve and maintain reasonable 
balances between debt and equity in thE!ir financial 1aructures. This 
would entail price increases which permitted the corporations to meet 
part of their investment needs from internal resources as well as cover 
their debt service payments. To those prices it would be desirable to 
make selective adjustments, reflecting national policy con•;iderations. 

21. For petroleum, the direct cost increases as:sociated with the 
program to expand production are estimated to result in a doubling of the 
existing crude oil price to about $10. 70 per barrel and in a sizeable 
increase in the natural gas price to about $1.00 pE~r thousand cubic 
feet. Final prices would include a refining margin for PIC, and a 
distribution margin for PPSC. It is estimated that these would result in 
a doubling of the existing transfer prices from PIC to PPSC and in retail 
petroleum product prices. Petroleum prices should also include a royalty 
calculated on the basis of remaining reserves that reflects the cost to 
the economy of progressively depleting these reserves, as well as a 
possible road user tax. 

22. In the power sector, a review of the Enancial prospects for 
EPC based on the current investment program (including hydro) has 
indicated that sizeable increases in r~venue earnings are required. The 
first adjustment of the tariff is currently schedu!ed for 1986. There 
is, however, st i11 much uncertainty surrounding the investment program, 
and the full amount by which revenue earnings should increase will depend 
on a number of· factors, including the growth in demand, the gas-hydro 
generation balance, the success of the loss reduction program, and the 
price of natural gas and petroleum products. In the process of adjusting 
the average tariff to reflect overall finan~ial needs, it is also 
desirable to adjust individual tariff categories in accordance with 
marginal costs, thereby charging individual consumers Che actual cost of 
producing and delivering power, and encouraging its efficient use. 

23. Over the years, the Government has been able to maintain a 
comparatively low rate of inflation and it understandably would like to 
be able to continue to do so in the future. In deciding on increases in 
energy prices, tht! Government will therefore also be considering the 
adverse impact on consumer prices. Burma's energy needs are, however, 
critical, and failure to meet them would inevitably result in slow 
economic growth. The resources required are enormous and, as discussed 
above, financial needs clearly will have to be met through a combination 
of domestic and external borrowings and self-financing by the 
corporations. All of these point strongly to the need for price 
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increases, either for purposes of making airect contributions to invest
ment, or servicing the debts. While the Government has difficult choices 
to make regarding energy price increases, these would appear to provide 
the only real is tic option for meeting this vital sector's development 
needs while at the same time maintaining the financial via bi 1 i ty of the 
corporations and sound :overall economic policy. Realistic prices would 
also assist the Government in taking efficient investment decisions 
regarding the choice and development of additional resources, capture for 
the Government part of the profits currently being m< de on unofficial 
resales, and encourage efficient energy use by consumers. 

24. In the case of petroleum, an alternative approach which would 
include foreign cooperation would appear viable. MOC has on its own done 
a commendable job in finding ne~w oi 1 and gas resources in recent years, 
and there is no doubt that some production increases can be accomplished 
in the future based on current efforts. However, as discussed above, 
accomplishing the sizeable production increases which are ~elieved 

feasible would inevitably strain available Burmese capital and 
manpower. To help achieve the proposed production increases and foreign 
exchange earnings quickly, serious consideration should be given to the 
infusion of latest foreign technology, pr act ices, and f inane ia 1 
resources. This could be accomplished by inviting consultants and 
ope~ators to assist in the vari1)uS aspects of petroleum operation~ in the 
form of service contracts. Further technical advancement would 
recessitate increased financial assistance, foreign and domestic in the 
development of hydrocarbon resources. 

25. Over time, it will c!llso be necessary for the Government to 
strengthen planning and coordination between institutions in the energy 
sector to ensure that energy :supply and demand are better integrated. 
The present institutional arrangements are characterized by a multi
plicity of ministries and corporations and a lack of effective central 
coordination. Within individual m1n1 st ries, coordination appears 
reasonably good, but between ministries it is weak. There is a need for 
a body to monitor the energy implications of the plans of individual 
corporations and ministries to ensure their consistency with each other 
and the national energy policy, as well as to draw up overall energy 
development plans and policies. The recently created Ministry of Energy, 
which was formed by removing the four energy related corporations -- EPC, 
MOC, PIC, and PPSC from the Ministry of No. 2 Industry, and the 
creation of an Energy Planning Department provide a good basis for 
strengthening energy planning and coordination. However, to enable 
comprehensive er.ergy sector planning it would also be desirable to 
include ~11 energy sources, i.e., forest, other renewables such as coal 
resources in addition to petroleum and electricity, in the planning 
purview of the Energy Planning Department. 

26. In summLry, the energy potential t Burma is large and varied, 
while its development has been comparatively slow. While this may have 
constrained economic growth to date, it also provides a ready basis for 
an acceleration in future economic growth and increased exports. To 
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realize that potential, however, it will be necessary to undertake a 
major investment prc..~ram, 
technical assistance, and 
sound financial footing. 
planning and coordination 
appear easy to implement, 
it would in Burma. 

to improve technology through an infusion of 
to place the institutions .and programs on a 

It will also be necessary to strengthen 
in the sector. While such a program may not 
in few countries would it pay off as richly as 
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