HEE BN =N e = B

Prn- AC2 -0 FY
lcolk)”

USAID’S TECHNICAL ASSISTANCE FOR
DEVELOPING A NATIONAL STRATEGY FOR
TURKMENISTAN’S OIL & GAS SECTOR

NIS Institutional Based Services Under the
Energy Efficiency and Market Reform Project
Contract No CCN-Q-00-93-00152-0
Dehvery Order No 17

Central Asian Republics
Regional Energy Sector Imtiative

Report

Prepared for

U S Agency for International Development
Bureau for Europe and NIS
Office of Environment, Energy and Urban Development
Energy and Infrastructure Division

Prepared by

Hagler Bailly
1530 Wilson Boulevard
Suite 400
Arlington, VA 22209-2406
(703) 351-0300

September 1998



CONTENTS

Introduction
Hagler Bailly’s Comments on the Strategy Outhne

Strategic Planning Workshop

Accomphshments

Recommendations

Appendix A Nine-Step Procedure to Develop National Strategy

Appendix B SWOT Analysis

Appendix C Long-Range Planning Mode! for Turkmenistan to Forecast Cashflows
Appendix D Cashflows for Four Scenarios Using the Long-Range Planning Model
Appendix E Proposed Workshop on Strategic Planning for Turkmenistan
Appendix F Report on Strategic Planning Meeting

Appendix G The World O1l and Natural Gas Market

Hagler Bailly




//"

DEVELOPING A NATIONAL STRATEGY FOR
TURKMENISTAN’S OIL AND GAS SECTOR

INTRODUCTION

Thus report describes USAID’s technical assistance to the Permanent Expert Group (PEG)
established by the Competent Body for the Exploitation of Hydrocarbon Resources a
Government agency with broad responsibility for the 01l and gas sector, in developing a
“National Strategy for the Development of Hydrocarbon Resources of Turkmenistan The
technical assistance was provided by Hagler Bailly Consulting, Inc under a USAID Contract
No CCN-0002-Q-00-3152, Delivery Order No 17 over a period of six months ending
September 30, 1998 primarily through short-term services of Dr Bhamy Shenoy a highly
qualified o1l and gas professional with significant strategic planning experience with an
American international o1l company Hagler Bailly’s Resident Advisor and a Project
Assistant normally resident in Ashgabat also participated 1n the project

By late March 1998, when Hagler Bailly was 1nvited to provide technical assistance on
National Strategy, the PEG had already developed a skeleton outhine of the strategy
document The document was intended to cover (1) the purpose and tasks of the National
Strategy for the development of hydrocarbon resources, (2) the basic data and the main legal,
political, and economic premises, and (3) a sector-by-sector analysis and development
strategy It appeared that, although the study was to be very comprehensive, the approach was
more long term planning onented and the 1ssues of strategic nature (o1l and gas markets,
pipelines, etc ) were not bemng considered adequately Hagler Bailly was invited to provide
comments on the outline and to provide a step-by-step procedure for strategy development
The PEG was apparently uncertan as to the “technology” of strategic planning and it needed
assistance 1n dividing the project in small, discrete, tasks that could be assigned to various
PEG members

To date, Hagler Bailly has held several discussions with the PEG on the methodology and
1ssues related to strategic planning A two-day workshop on strategic planning was organized
1n early August 1998 to promote open discussion of important and potentially sensitive 1ssues
between PEG members A number of documents were submitted to the PEG and these are
included 1n the Appendix to this report A summary of Hagler Bailly’s work to date 1s
summatized 1n the following paragraphs
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HAGLER BAILLY’S COMMENTS ON STRATEGY OUTLINE

> Dr Shenoy provided his imitial comments on the National Strategy outline and
suggested a mne-step procedure for conducting strategy development He later
expanded s paper to nclude (1) a more detailed discussion of the procedure and (2)
the 1ssues and strategies Turkmenistan needed to consider to arrive at the National
Strategy This paper was edited, translated, and submutted to PEG 1n 1ts entirets along
with a list of environmental assumptions that needed to be developed (Attachment A)
Dr Shenoy also provided comments on a SWOT analysis prepared by the PEG
(Attachment B)

> Dr Shenoy provided the PEG with a spreadsheet as an 1llustration of a long-range
planning model that needed to be built and used 1n evaluating alternative strategies
(Attachment C) The spreadsheet included four possible environmental scenarios
(planning assumptions) and the resulting government revenues from the o1l and gas
sector

> Dr Shenoy also presented a two-hour semunar on Turkmenistan’s National Strategy
development About six PEG members attended the seminar The subjects covered
included the nine-step procedure and the following specific strategies to overcome
Weaknesses and Threats while building on the Strengths and Opportunities identified
m the SWOT analysis

— Continue to attract increasing number of world-class o1l compames by offering
attractive exploration and development terms to create a favorable perception 1n the
1nvestor community

— Form alliances or take nterest mn existing or new export pipelines

— Streamline or restructure existing o1l & gas sector companies in Turkmenistan
Statoil, PDVSA, and Pertamina were offered as possible models It was proposed that
modern management practices be introduced to make them more efficient and
entrepreneurial It was pointed out that a reorganisation need not result in manpower
reduction This 1s a major concern of state enterprises

— Consider the following options regarding refinery operations and investments (a)
upgrade refinery yields to optimize light ends (gasoline and distillates), (b) adopt
modern computer modelling to improve refinery operations, (c) seek regional
marketing opportunities, and (d) consider privatizing the operations and even
ownership of refineries (which could lead to greater investment as well as improved
asset utilization) It was suggested that a new refinery (and significant increase 1n the
throughput capacity of an existing refinery) might not be justified

— For marketing, consider privatizing the marketing operations to reduce costs and
subsidies It was pointed out that, if deemed necessary, the products could continue to
be sold at subsidized prices even after privatization
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— Consider privatization of gas distribution to improve productivity and make better
uttlization of assets Consider forming alliance with leading compames like Shell
Exxon or Texaco or pursue some other strategy to promote the use of latest gas-to-
Iiquid technology These liquids will be more easily exported than gas It was
suggested that LNG project 1s most hikely not economucally feasible for a land-locked
country such as Turkmenistan

STRATEGIC PLANNING WORKSHOP

USAID/Hagler Bailly’s next significant interaction with the PEG on National Strategy was
during the August 4-5, 1998 workshop Two 1mportant organizational changes n the
Government occurred 1n the intervening period The first was the appointment of Mr
Rejepbay Arazov as the Minister of O1l and Gas Industry and Mineral Resources At a later
date, he was also appomted the Executive Director of the Competent Body replacing Mr T
Kurbanov The leadership of the PEG on National Strategy also shifted from Mr Kurbanov
to Deputy Mimster Babaev The PEG members continued to work on developing strategies
for their respective sectors Hagler Bailly repeatedly offered to assist them 1n the process,
however, for reasons not known, 1t was not invited to participate Hagler Bailly did have an
opportunity to review three mitial drafts of reports describing the existing situation mn the o1l
and gas sector, commercial o1l and gas reserves, and some potential strategies Because the
reports were incomplete, 1t was not clear if the PEG members were going to deviate
significantly from their earlier “resource” driven approach to a ‘ market” driven approach
suggested by Hagler Bailly To increase Hagler Bailly’s mteraction with PEG members 1n the
planning process and to promote an open discussion of strategies, a two-day workshop on
National Strategy was proposed by Hagler Bailly It was expected that in the workshop the
PEG members would present their reports and openly discuss strategy 1ssues The August 4-
5, 1998 date for the workshop was selected to allow every one ample time to complete their
assigned tasks Dr Shenoy offered to prepare a report on the world o1l and gas markets and
lead the workshop The proposed agenda for the workshop 1s shown in Attachment E The
Attachment F 1s Dr Shenoy’s report summarizing the results of the workshop Dr Shenoy’s
studies on world 01l and gas markets are given in Attachment G

Hagler Bailly has not been mvolved 1n any further work on the National Strategy It 1s
understood that the PEG members are continuing to work on strategies for their respective
sectors It 1s expected that, at some point in time, Hagler Bailly will be invited to provide
comments on these studies
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ACCOMPLISHMENTS

Hagler Bailly’s technical assistance 1s expected to positively mfluence the development of
Turkmenistan’s National Strategy for the o1l and gas sector Some of the more important
contributions are as follows

» The PEG members have been exposed to the complexity of the strategic planning
process The differences between strategic planning and long range planmng or
operational planning have been pointed out The PEG members have also been exposed
1o scenario planning These techniques should be beneficial as the PEG members move
away from centralized, resource driven, and production quota oriented planning The
strategic planning involves dealing with considerable degree of uncertainty about the
future and requires a hugh level of expertise, creativity and new approaches n dealing
with such uncertainty The PEG members were given examples of companies that have
developed and implemented successful strategies and they should now have a greater
appreciation for the need to undertake such a planming process

» Hagler Bailly has provided a large amount of data on world o1l and gas markets to the
PEG members The nisks associated with o1l and gas sector mvestments were 1dentified
through discussion of historical fluctuations in crude o1l prices The difficulty 1in
predicting future o1l prices was emphasized by comparison of past forecasts by energy
economists with actual prices

» It was pointed out that 1t 1s not enough to have gas reserves Turkmenistan also need to
develop a marketing strategy for its reserves There are other countries (in the region)
with more reserves that are vying for the same markets Turkmemnistan should be aware of
1ts competitors, their cost structure, their competitive advantage, their marketing plans
etc

» The methodology for evaluating economics of Turkmenbashi Refinery upgrade (with
total mnvestment of one billion dollars) was discussed using a simplified refinery
economics chart The PEG members should now be able to carry out similar economic
analysis of any further expansion plans It was suggested that a post audit of refinery
upgrade investment might be beneficial

» The PEG members were provided with comparative economics of long-distance
transmission of gas vs electricity This information may assist the PEG 1n evaluating
strategies for export of electncity and electrification of rural communities

» During the workshop, PEG members often mentioned restructuring as the new “mantra”
to solve many of the problems faced by the State o1l and gas concerns in Turkmenistan
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Despite the high level of expertise possessed by the Turkmen professionals the national
companies failed to win in the international tender recentlv floated bv Mobil for o1l field
services This has made the Government officials realize the need to strengthen these
companies It was pointed out that restructuring alone would not result 1n more dvnamic
and aggressive organizations It was also necessary to adopt 2 new management
philosophy that will impress upon the managers and employees the need to earn a
minimum rate of return on assets employed

» The PEG members were already aware of their need for foreign investment in offshore
Caspian region and also for deep drilling projects In the case of the former the reason 1s
the lack of available capital and 1n case of the latter 1t 1s the need for latest technology
They did not feel a stmilar need (for foreign caprtal or technology) for onshore
exploration and production activities However, this 1ssue 1s likely to be debated further

RECOMMENDATIONS

Hagler Bailly has made significant contribution to the development of a market oriented
national strategy by providing the PEG with strategic planning methodology and by
identifying and elaborating on many of the important 1ssues that the PEG should consider
The process of strategic planning in the Turkmen o1l and gas sector 1s of the highest
importance and continued USAID support 1s recommended Hagler Bailly should continue to
interact with the PEG members and assist them as necessary until they have completed the
present planming cycle For the long term, 1t 1s recommended that the Turkmen Government
mstitutionalize the process of strategic planning by creating a Department within the
Competent Body or the Ministry of Oil and Gas Industry It 1s further recommended that
USAID assist mn the organizational development, the training of selected individuals who will
staff such an orgamzation, and provide the services of a long term adwvisor, 1f necessary
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APPENDIX A
NINE-STEP PROCEDURE TO
DEVELOP NATIONAL STRATEGY

I DEFINE MISSION STATEMENT

As a working mussion statement, let us assume that we have agreed upon the following mission
statement

Hydrocarbon resources of Turkmenistan should be developed quickly but 1n an optimal manner
to raise the standard of living of all the citizens m the shortest possible time

As a part of that mission statement, let us also assume that we have agreed upon the following
goals as a starting point which we may decide to change as we complete the process of strategic
planning

Turkmenistan would like to export 150 billion cubic meters of gas 1 2010
Turkmenistan would like to export at least 40 million tons of o1l by 2010
Turkmemstan would like to earn at least 15% rate of return on 1ts refining assets
Tkmemstan would like to earn world level netbacks for 1ts crude o1l and gas exports

vy Vv v Vv

We should have considerable discussion on all of the above statements though concentrating our
efforts more on mission statement and less on goals I want to again stress that we should define
very carefully the mission statement since 1t 1s the one which will finally decide outcome of our

strategic planning process

II PREPARATION OF A DISCUSSION PAPER ON STRENGTHS AND WEAKNESS OF
TURKMENISTAN IN OIL & GAS SECTOR

Let us take a look at the following energy balances for Turkmeinstan, Kazakhstan and
Uzbekistan
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Energv Supply/Demand for Kazakhastan 1986-1996

Supply 198 1987 1988 1989 1990 1991 1992 1993 1994 1995 199
Ol 233 241 25 254 258 266 258 23 203 206 23
Gas 49 53 6 56 6 66 68 56 38 5 54
Coal 65 65 65 65 677 669 653 573 534 426 392
Nuclear 0 0 0 0 0 01 01 01 01 0 0
Hydro 04 05 06 06 06 06 06 07 08 08 08
Total 936 949 96 6 966 1001 101 98 6 867 78 4 69 684
Supply

Demand

Ol 187 181 182 186 215 217 203 157 123 12 113
Gas 94 98 102 106 113 118 122 117 92 97 95
Coal 40 1 416 434 414 402 382 399 364 345 275 279
Nuclear 0 0 0 0 0 01 01 01 01 0 0
Hydro 04 05 06 06 06 06 06 07 08 08 08
Total 686 70 724 712 736 724 731 646 569 50 495
Demand

Energy 25 249 242 254 265 284 255 221 215 19 189
Balance

Energy Supply/Demand for Uzbekistan 1986-1996

Supply 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
01l 25 27 24 27 28 28 33 4 55 75 75
Gas 324 334 335 345 343 352 359 378 396 408 411
Coal 0 0 0 0 0 0 0 0 0 0 0
Nuclear 0 (] 0 0 0 0 0 0 0 0 0
Hydro 04 06 06 05 06 05 06 05 06 06 06
Total 353 367 365 377 377 385 398 423 457 4389 492
Supply

Demand

Ol 117 111 137 131 126 11 91 81 72 67 66
Gas 285 299 295 311 332 334 336 366 372 381 40
Coal 42 42 34 41 41 4 29 19 18 14 16
Nuclear 0 0 0 0 0 0 0 0 0 0 0
Hydro 04 06 06 05 06 05 06 05 06 06 06
Total 448 458 472 488 505 489 462 471 46 8 468 488
Demand

Energy 95 91 -107 -111 -128 -104 64 -48 -11 21 04
Balance
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NINE-STEP PROCEDURE TO DEVELOP NATIONAL STRATEGY *» A-3

Energy Supplv/Demand for Turkmemstan 1986-1996

Supplv 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996
Ol 51 51 51 51 51 53 52 39 39 39 4
Gas 711 74 74 1 755 737 708 505 548 209 271 206
Coal 0 0 0 0 0 0 0 0 0 0 0
Nuclear 0 0 0 0 0 0 0 0 0 0 0
Hydro 0 01 01 0 01 01 01 0 0 0 0
Total 762 792 793 806 789 762 558 587 338 31 336
Supply

Demand

Ol 35 35 35 35 44 5 49 32 37 39 39
Gas 126 125 127 131 88 86 84 84 92 72 76
Coal 03 03 03 03 04 03 01 0 0 0 0
Nuclear 0 0 0 0 0 0 0 0 0 0 0
Hydro 0 01 01 0 01 01 01 0 0 0 0
Total 164 164 166 169 137 14 135 116 129 111 115
Demand

Energy 598 628 627 637 652 622 423 471 209 199 221
Balance

A number of useful observations can be made on the above tables which may influence our
strategic planning process

Uzbekistan which had a negative energy balance historically 1s able to achieve a balance and at
the same time able to have a relatively high energy consumption level m relation to Kazakhstan
and Turkmemstan both of which have been having positive energy balance

How has Uzbekistan achieved this energy balance? Since Uzbekistan does not have abundant o1l
reserves, 1t has reduced o1l consumption by increasing 1ts price Of course the price for o1l
products 1s still a long way from the international level But 1t 1s considerably higher than what 1t
was prior to 1ts independence However 1n the case of gas consumption, Uzbekistan has not
adapted a similar strategy since 1t possesses rich gas reserves However they can conserve gas
reserves, by increasing gas prices to final consumers

On a per capita basts, o1l consumption 1n Turkmenistan 1s considerably high 1n relation to both
Uzbekitsan and Kazakhstan Is 1t possible to reduce o1l consumption by increasing prices? What
are the political, economical and social imphcations of such a strategy? There should be no
problem at least for the present to export the surplus o1l to earn foreign exchange There are other
ways also of reducing o1l consumption Today mazut 1s being consumed 1n Turkmenistan since
refinenies produce them and Turkmenistan may be getting higher value for mazut by using 1t to
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produce power However if by imvesting 1n cokers 1n the refinenes we can reduce mazut
production and use abundant supply of gas then we may improve over all economic benefits

O1l and Gas Reserves

Proven Reserves Potential Reserves
Oil (milhon MT)  Gas (bilhon CBM) ) Oil (milion MT)  Gas (bilhon CBM)
Azerbanan 1000 850 3700 1000
Kazakhstan 3013 1840 11643 2493
Uzbekistan 246 1890 136 992
Turkmenistan 342 2890 4383 4475
Total 4601 7470 19862 8960

O1l and Gas Production

1996 2010
Oi1l (milion MT)  Gas (bilhon CBM) Oil (milhon MT)  Gas (bilhon CBM)
Azerbayan 91 59 80 200
Kazakhstan 230 60 100 250
Uzbekistan 75 457 20 600
Turkmenistan 40 328 35 1250
Total 436 904 235 2300

The above statistics ( based on various sources ) clearly shows the advantages of Turkmenistan
both 1n terms of o1l and gas reserves ( existing and potential) with respect to many countries of
the world which are trying to attract investment 1n o1l & gas sector

With respect to other countries i Caucasus and Central Asia, Turkmenistan has another
advantage 1n that 1t 1s the only one which has internationally accepted Petroleum Law and also
production sharing model

Desprte the disadvantage mentioned above and also lack of readily available transportation
system to move o1l and gas how has Azerbayan and Kazakhstan succeeded 1n attracting many o1l
compames? What lessons can we learn in developing the strategy for Turkmenistan?

Let us also take a look at other countries Iike Mexico, Norway, Venezuela, Indonesia, India etc
which have varying degree of success in developing hydrocarbon resources Contrast between

Hagler Bailly
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Mexico and Norway 1s really strihing Though Mexico s o1l industry 1s quite old and 1t has larger
reserves than Norway and can also benefit more because of huge population both are producing
similar amount of o1l today Though Mexico had the advantage of rich market of US for 1ts gas
reserves which 1t could supply easily through pipelines 1n relation to Norwav which had to
depend upon subsea pipelines 1t 1s Norway which has greater success 1n exporting gas

Incha despite having proper legal and regulatory environment and also very attractive exploration
terms has failed dismally to attract foreign investment 1n o1l & gas sector

Both Indonesia and Venezuela have been very successful in attracting foreign investment on therr
terms In the case of Venezuela this has happened despite the fact 1t 1s the country which had
nationalized the o1l industry only few years back and also 1t cots a lot to develop their heavy o1l
reserves

While preparing this paper, we need to be brutally frank and open 1n trying to take an honest look
at the true or the perceived problems faced by the prospective investors in Turkmemstan Let us
try to answer the following questions?

1 Turkmenistan may have a good petroleum law and also good production sharing model
But 1s the decision making transparent? Second once the terms are accepted, will the
government stick to them?

2 Are the terms offered by the government attractive mn relation to other countries?
3 How much terference 1s there from the government 1n day to day operations?
4 Is there an independent o1l & gas regulatory body to set rules and monitor them ? How

mdependent 1s that body?
5 What has been the expertence of those o1l compames which have been operating there?

Sometimes even 1f answers to all of the above questions are 1n the negative, o1l companies may
still be interested 1f 1t 1s perceived by them that there 1s money to be made However if a country
can establish good reputation, then not only will 1t succeed 1n attracting foreign investment but
on terms which are attractive to the government

This paper should also deal with the short and long term man power requirement of o1l & gas
sector What steps should be taken to improve the technical skills of the people m all different
fields ( engineering, accounting, managenal , information, etc )

Ths paper should also deal with the optimum strategy of supplying the goods and services
needed for exploration and production activities

Hagler Bailly
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111 PREPARATION OF A DISCUSSION PAPER ON WORLD OIL AND GAS MARKETS

Thus 1s relatively easy to prepare since many reports published by Department of Energv(DOE)
of the USA as well as by International Energy Agency ( IEA ) are available

Forecasting of future world crude o1l prices with any kind of accuracy 1s an extremelv difficult
exercise

When we take a look at earhier forecasts of the world o1l prices i1t clearly shows that analysts are
always nfluenced by the existing conditions and they project that today’s conditions will prevail
forever In early 70’s before the first o1l shock, most of the forescts were projecting that crude o1l
prices will be around $3 00 per barrel for the next 15 years This was the generally accepted
projected despite the fact that OPEC had been able to get some concessions from the
international o1l companies Once the price went up m 1973 again the forecasts were for the
crude o1l to remain at $12 to 13 per barrel for the next 15 years However after the second o1l
shock, crude o1l forecasts were beimng revised every quarter to reflect the latest quantum jumps 1n
the world crude o1l prices Almost every one was projecting that crude o1l prices will always
mncrease 1n real terms for the foreseeable future According to one such forecast crude o1l price
was projected to be more than $200 per barrel ( 1n today s dollar ) by 1990 -95 After 1986 when
prices collapsed, now all the price forecasts show that they will be around $20 per barrel for the
next few years

What confidence can we have 1n them ? Therefore 1t 1s better to have scenario planning by
assuming three or four very distinct forecasts

1 Crude o1l prices will remamn around $ 20 per barrel t1ll 2010 OPEC will just muddle
through

2 Crude o1l prices wall fall to $10 to 12 per barrel within the next two or three years and
then will go to $ 20 per barrel and then 1ncrease 1n real terms at 2% per year First OPEC
will lose control, but 1t will regroup ( even Mexico or some other coutries joining ) and be
able to control the market

3 Crude o1l prices will remain at current level for the next three years and then increase to $
30 per barrel and then remain at that level 1n real terms Some kind of price shock similar
to the first two o1l shocks

4 Crude o1l prices will fluctuate widely for the next ten years widely within a broad brand
of $10 to 20 per barrel showing that OPEC 1s unable to control the production

It 1s possible we may be able come up with some more possible scenario We need to test the
robustness of our strategy under all these price scenarios

Hagler Bailly
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Simular to the o1l price forecasts we need to come up with gas price forecasting Now there 1s
additional level of complexity n this since we need to make a prediction of the relation between

o1l and gas prices

a Will gas pnces command a premium over distillate” ( this was the case soon after
the second o1l shock It was felt at during that time that we are running out of gas
and 1t should be considered as noble fuel and gas should not be burnt under boiler)

b Will gas price equate with distillate price?

c Will gas price equate with fuel price with or without premium®

We need to quantify 1n thus paper the potential market in Western Europe Central Europe
Balkan, Turkey, Iran , Pakistan and India

v

PREPARATION OF DISCUSSION PAPER ON INFRASTRUCTURE

As a starting pomnt I have given below some of the o1l & gas pipelines along with a very brief
account of the political or economical problems

1

Tengiz to Novorossiysk to Rotterdam through Bosporous This 940 miles pipeline
costing about $ 2 0 billion will move crude o1l from Tengiz field in Kazakhstan to
Novorosstyk a Russian port on the black sea Promoter of the pipeline 1s Caspian
Pipeline Consortium The drawback of this pipeline 1s the continuing dependence of
Kazakhstan on Russia

Baku to Supsa to Rotterdam through Bosporous This 550 miles pipeline with a
throughput of 5 million tons will move the so called " early crude " from Azerbayan
Promoter 1s Azerbanan International Operating company (AIOC) Because of the
possible environmental problem connected with the ships travelling through the already
crowded Bosporous, Turkey has been raising objections regarding this pipeline Turkey
wants the pipehne to go to the Turkish port of Ceyhan on Mediterranean There 1s a need
to build a new pipeline if more o1l has to be transported

Baku to Georgia to Ceyhan to Rotterdam. Promoter 1s AIOC with the support of
Georgian and Turkish government Political problem with Abkhazia in Georgia and also
the problem of Kurdish unrest in Turkey may hinder the development of this project
There are some vaniations of this route of going through Armenia to Ceyhan without
going through Georgia But this again has the political problem of historical enmity
between Armema and Azerbayjan

Hagler Bailly
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10

TransBalkan Pipeline project to move crude ol from Eastern coast of the Black Sea to
Bulgarian port at Burgas and then on to the Greek Port of Alexandroupolis A new
350 mules pipeline has to be built between Burgas and Alexandroupolis This alternative
1s promoted by Russia to overcome the objection of Turkey regarding Bosporous Thus
can be affected by Abkhazian unrest in Georgia

Baku to Iran to Persian Gulf to Japan or Rotterdam. This 1s one of the most efficient
routes But this project 1s not getting any support from trans-national companies because
of the US embargo on doing business with Iran

Baku to Novorossiysk to Rotterdam through Bosporous Promoter of 850 miles pipeline
project to move " early crude " 1s AIOC Ths pipeline despite the imtial problems with
Chechenya has started to function since November of this year However the capacity of
this pipeline 1s limited at present Another drawback 1s the continuing dependence of
Azerbaijan on Russia and also the environmental objection by Turkey

Turkmenistan to Afghanistan to Pakistan to Japan both to transport oul as well as gas
Promoters of this project are Unocal and Delta Pipeline of 1000 miles will have a
capacity of 50 mullion tons and 1s expected to cost about $3 0 billion The progress of
this pipeline 1s hindered by the unrest in Afghanistan

Caspian to China's Eastern coast to Japan Promoter of this pipeline 1s Chinese
National Petroleum Company along with Mitsubishi and Exxon This pipeline 1s
expected to cost about $ 8 to 12 billion and does not have good economics

Trans Caspian Pipeline to move oul and gas to Baku There 1s also a proposal to build
pipeles under the Caspian to move crude o1l and gas from Kazakstan and Turkmenistan
to Azerbaijan and then to move o1l through Georgia to Ceyhan In the case of gas 1t will
be moved from Turkey to Europe through the balkan countries

Chinese pipeline to move oil from western Kazakhstan into western China From Uzen
field in Western Kazakhstan to Chinese border and then to Chinese province of Xinjiang
Though this project 1s not attractive economucally, 1t 1s strategically important both to
China ( a new ally and a new source of crude o1l ) and to Kazakhstan ( a new market
where it does not have to depend upon the big brother Russia) There 1s the problem of
unrest of Uighur ethnic minority who are 1n this Chinese province as well as 1n the
eastern part of Kazakhstan

These pipelines have become another version of New Great Game and the table below shows
how different countries look at them For some countries, construction of certain pipelines have
become a zero sum game as can be seen from the following table

Hagler Bailly
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Countries

[Pipehine Alternatives

kazakh|Uzbekist n]Turkmen Azerbauan'lranl USA |Russial Turkey | Georgia| China jindia & Pak} OPEC] EL

[Tengiz Novorossiysh| W W w W/L LI W W L L L N L W
[West of hazak to w W W N L Ww L L L W N L W
iChina

South Asia W w w w Ll W L L L N w L W
(UNOCAL)

iran to PG (OIL) w w w w wWilL L L L N W L W
[Baku to Novorossivsj L N N w L| W w L L N N L W
[Baku to Batumi w N w w L| W L L w N N L W
[Baku to Georgia to w N w W L{W L w W N N L W
ICeyhan

[Trans-Caspian to w w w w L]l W L w w L N L W
ICeyhan

[Novorosstysh to w w w w L] W w L L L N L w
Greek Port

Since of all the factors that will have the maximum mpact on the strategy, this factor of export
pipeline will have the greatest impact Especially 1n the case of gas exploitation, availability of
pipeline 1s the single most important strategic factor In fact, 1t can be argued that many foreign
o1l companies might not have shown 1nterest yet in investing in Turkmenistan because of the lack
of a viable pipeline to transport gas to the export market

Thus paper besides dealing with the economics and geo-politics of each pipeline alternative
should also deal with possible steps Turkmemistan governmnet can undertake with other
governments, The World Bank, EBRD, Asian Development Bank etc Just as an example let me
deal with UNOCAL pipehne that now seems to be on hold because of Afghanistan, how
Turkmemnistan can try interest government of India mn this pipeline In fact India should be as
much 1nterested n getting environmentally suitable energy at lowest possible cost as
Turkmemstan 1s mterested 1n finding a market for its gas

Of all the different pipeline alternatives mentioned above, the most efficient pipeline projects are
the ones going through Iran for o1l and to Pakistan and India for gas and 011 These are the ones
which can help India 1n getting both crude o1l and gas to meet the strategic needs of diversifying
energy imports as well as to minimize energy costs But to exploit this strategic advantage, India
has to rethink 1ts relationship with Pakistan which 1t can do without affecting 1ts position on
Kashmir Western countnies through the lending institutions like the World Bank, Asian Bank,
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European Bank For Reconstruction and Development etc can also play a sigmficant role in
promoting these and other pipelines where the trans-national o1l companies my not come forward

because of the high risk mnvolved

Until the relationship between Iran and the US improves the chances of the Iraman pipeline
being built despite 1ts economic attractiveness are not very bright Simularly if the Pakistani gas
pipeline has to depend only upon the Pakistan gas market its chances are also not all that bright
It 15 here India can play a major role i this New Great Game whereby not only will 1t be able to
help Turkmenistan but also be able to get a new and economic source for securing gas

A natural and obvious strategic question that will be raised regarding the pipeline that will be
built through Pakistan, is how can India rely upon a pipeline that can be shut off anvtime b
Pakistan By depending upon such a pipeline for a strategic commodity like gas India will be
Jeopardizing 1ts national security There are a number of steps India and Turkmemstan together
can take to get over this problem

First, India should try to get a commitment from Turkmenistan that 1f Pakistan shuts off the gas
supply to India, Turkmemstan will shut off the gas supply to Pakistan also

Second, India as a precautionary step should build up strategic gas reserves to get over the
possible consequences of losing gas coming through the Pakistan: pipeline In addition for big
gas users like the power plants, there should be facilities to use fuel o1l These additional costs
can be easily recovered by negotiating a shightly lower gas cost Because of the strategic nature
of the contract, Turkmenistan can consider providing for this additional cost to India by
discounting the gas price

Third, India and Turkmenistan should consider getting commitment from the governments of
the trans-national 01l companies who are participating 1n this pipeline that when Pakistan shuts
off the gas to India that they will put embargo on therr trading activities with Pakistan For
example 1n the case of Unocal pipeline the two governments concerned are that of the USA and
Saud: Arabia If these two countries were to put trade embargo on Pakistan, 1t will think twice
before cutting off the gas supply to India If India can secure all these guarantees, then 1t can take
the calculated nisk of getting gas supphes from a pipeline coming through Pakistan

Some of the guarantees suggested above may look very outlandish today and not very
practicable However when we consider the enormous benefits of this project which can bring
prosperity to a developing country Iike Turkmenistan and help solve the energy problems of
India and Pakastan, then one should think of unconventional solutions to overcome the natural
security worries of India

During the strategic planning exercise, one has to think 1n an unconventional way to dream of all
possible ways of trying to find solutions to problems
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Besides the export pipelines, this paper should also deal with the existing infrastructure to
transmit and distribute o1l and gas Besides the investment and physical assets one also has to
consider what 1s the best way to manage them to get maximum advantage to the countrn  What
kind of an organizational structure is required to get maximum productive use of these assets ?
Since these are natural monopolies we also need to consider the appropnate regulatory structure
and tanff fixing mechanism 1n managing them

Vv PREPARATION OF ENERGY SUPPLY/DEMAND TO 2015

At present( based on 1996 ) total energy demand of Turkmenistan 1s 11 5 million tons of o1l
equivalent, o1l consumption of 3 9 million tons and gas consumption of 7 6 million tons of o1l
equivalent What 1s 1t likely to be 1n 2015 ? It depends upon a number of factors hike future
GNP growth, energy pricing, type of industry growth, population growth etc Different ways
could be used to arrive at future energy demand But 1t has implication 1n terms of investment for
o1l & gas sector as mentioned earlier

For example 1f we decide to use only gas for power generation and release mazut for export
market or completely ehiminate mazut by investing 1n cokers, then o1l demand wall be less and
gas consumption will be more

Since there 1s good demand for LPG 1n the export market ( specially in Georgia ) we should try
to substitute the use of LPG by supplying gas even more extensively Of course we need to
balance the cost of expanding gas pipeline system versus incremental gains secured by exporting
LPG

Here again we can forecast energy demand for different scenarios as shown below

1 GNP growth of 8% per year Prices at consumption level at 70 to 80 % of mternational
level Use of Mazut and LPG to be replaced by gas

2 GNP growth of 5% per year Prices at consumption level at 50% of the international
level No substitution of Mazut or LPG

3 GNP growth at 8 to 10 % per year Prices to be decided freely by the market forces
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A% | DISCUSSION PAPER ON RESTRUCTURING EXISTING OIL & GAS INSTITUTIONS
1 Give a brief description of the existing 011 & gas sector nstitutions

2 Try to develop some criteria to measure the productivity of the existing istitutions

(#S)

Come up with recommendations to improve productivity of the existing institutions

No doubt all the existing institutions 1n o1l & gas sector today meet certain social goals 1n that
they provide employment to some people besides producing goods or services Refineries though
have 12 million tons of design capacity are run at less than 50% of 1ts capacity Service stations
meet the fuel requirements of vehicles though at highly subsidized prices Institutions connected
with production, exploration, pipeline, etc are operating at some efficiency level Are they
operating at maximum efficiency level ? We do not need any study to conclude that we can
increase therr efficiency and utihization of their assets considerably This paper should deal with
all these subjects

VII DEVELOPING VARIOUS STRATEGIES TO ACHIEVE THE MISSION

This paper which 1s the heart of the entire strategic planming process should deal with the
development of arriving at different strategies

To some extent subsidiary strategies dealing with refining, marketing, gas distribution
marketing, restructuring etc which have indirect and sometimes direct impact have been dealt
under various steps described above

Here we deal with o1l & gas exploration and production strategies exclusively

Should we emphasize rehabilitation projects over discovering new reserves?

Should we give mgher priority to offshore over onshore exploration?

Should the government be indifferent and allow the o1l companies to make the choice?

What role be assigned to the national o1l company 1n the short and long term? If the national o1l
companies are unable to make decisions fast and may turn out to be obstacles 1n the quick
development of the reserves, should the foreign compames be given 100% 1interest and as the
national o1l compames become efficient, be given the opportunity to participate as joint venture

partners?

Should o1l exploration be given higher priority over gas exploration?
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Using computer models enough expertise should be developed to get a feel for what kind of
producing terms can be offered to attract foreign mvestment In the beginning 1t mav be
advantageous to give some attractive terms to the investors Once Turkmemsatn succeeds 1n
attracting 1nvestors, then the terms could be tightened to improve the share of the government
This was the apparent strategy adapted by Norway

It may be worth taking a look at the strategy of Azerbayan and Kazakhstan to see if a similar or a
modified strategy can be developed by Turkmenistan to get maximum advantage Azerbayan has
used the consortium AIOC very successfully in developing 1ts strategy AIOC will have greater
clout 1n developing an optimum ptpeline route than just one or two companies Of course there 1s
disadvantage 1n that the consorttum may succeed n driving a hard bargain This 1s indeed a
strategic move on the part of Azerbayan for some other geo-political reason Kazakhstan did not
use this strategy 1n the beginning while awarding the acreage m the case of Tengiz or
Karcahaganak or Uzen fields However 1n the case of Caspian offshore 1t 1s leaning towards the
consortium approach

VIII CONSTRUCTING DIFFERENT SCENARIOS BASED ON THE STRATEGIES OUTLINED
ABOVE

Once various possible strategies are developed, attempt should be made to predict what 1s likely
to be o1l and gas development activities Then, combining with the mformation available form
earlier steps ( like o1l and gas pricing, markets, transportation system etc )

resultant cash flow should be computed for different strategtes

XI CHOOSING A STRATEGY USING THE INFORMATION DEVELOPED IN STEP VIII

It 1s 1n here, comes the most difficult step of choosing a strategy or a combination of strategies to
achieve the mission Choice of a strategy 1s based on multiple criteria, both imphicit and explicit
Often, the tendency 1s to recommend that strategy which will generate the highest cash flow
since that will produce higher GNP than other strategies by definition However, a decision
maker who has to weigh different criterta may choose a different strategy which on the surface
may look less than optimum It 1s important that the analyst who has the luxury of going through
all the steps of the strategic planning process should inform the decision maker on all the
pertinent details behund each of the strategy It 1s only after the decision maker feels comfortable
with all the necessary details and has a good understanding of all the nuances, a final choice of
the strategy should be made
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APPENDIX B
SWOT ANALYSIS

Strengths

Considerable hydrocarbon reserves and a
potential of additional exploration

Stable political environment 2
Modern legislative base 3
Moderate pace of economic reforms 4
Readiness of the petroleum industry 5
management to overcome difficulties and
undertake reforms for development and
strengthening of the industry
Highly quahified workforce and engineering 6
base
Low cost of exploration and productionasa 7
competitive factor
Reasonably well developed nternal gas 8
pipeline distribution system
9
10
11
12
13
Opportunities
Increasing world demand of gas due to global 1
economic growth
Increasing world demand of gas due to 2
environmental requirements
Hagler Bailly

Weaknesses
Lach of direct access to the marhet place

Lack of access to pipelines

Decrease in level and volume of exploration
of hydrocarbon reserves

Umnidentified role and prospects of the
national producers

Lower productivity & lach of
entreprenuership in the existing o1l & gas
sector stitutions

Low asset base (material ) of the industry

Social burden (subsidies) carried by the
industry

Remaining nternal risk of economic
recession

Low mternal demand

Lack of long-term plan of industry
development

Existing difficulties of the transition period,
which can halt the process of reforms

Insufficient experience in international
marketing and management

Lack of proper perception on the part of
outside nvestors regarding the profit making
potential in Turkmenistan

Threats

Political instability in the neighboring
countries

Competition with large producers and their
cartels n all prospective markets




Strengths

Considerable hydrocarbon reserves and a
potential of additional exploration

Desire on the part of Turkey Ukraine and W
Europe to diversify their supply sources of
gas

Regional investment boom in Caspian 4
Alliance with big o1l companies 5
Limited opportunities of the biggest 6
countries-competitors to satisfy the demand
at the prospective markets, such as due to
political problems (Iran)
Attraction of modern technologies and 7
increase n production efficiency
8
9
10
Hagler Bailly

(73]

Weaknesses
Lack of direct access to the marhet place

Geographical borders with the largest energy
producers

Uncertain world crude o1l markets and prices
Non-regulated status of China

High level of capital expenditures for the
development of infrastructure

High cost of transit fees for transportation

Underdeveloped nfrastructure of
consumption at one group of prospective
markets (China, Pakistan and to a lesser
degree, Turkey) and tough competition at
others (Europe Ukrame Turkey)

Increasing global competition 1n attracting
mvestments

Increase in energy production among
potential competitors (Uzbekistan
Azerbayan and Kazakhstan)

5N

Vv
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[LONG RANGE PLANNING MODEL FOR TURKMENISTAN ;
1 mmwl* _ ___[Forecast of asset utilization, Cash Fiow and Investment i | | | | I | ) ‘1 | "
L 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 Sooj 2009 2010,
*World Brent $/B 16 0 15 00 1500 1500 15 OOQ 156 16 26 168 175 181 187 I 19 36} 2000,;
IDiscount| 100 1 od 100 100 100 100 100 1o0q 100 10g 100 1 00 100
#Trans-Cost 70 70 7 Od 7 Odl 7 0&] 4 Od 400 40 40 40 4 0d| 4 OQ 400,
§Export | 70 70§ 70d 70 7 00 10 63 11 26 118 125 131 137 14 36} 15 00
iDomestic 70 70 70 703 7OJ 1063 1126 11 Bﬂ 125 131 13 741 14 3q 15 OOg
tDomestic - $/1000 Cubic meters (J i | H
fResidential 50 500 500 5 0(; 50 | 2209 2505 27 97, 308 33 80' 36 74 3964 42 65‘
Commercral 50 500 5 Odt 5 Od, 50 2209 2505 27 97 308 33 Bq 672 39 64; 42 65i
¢éindustrial 500 500 500 500 5 O% 2209 25 05 27 97| 30 851 3380 36 7% 3964 42 655
tExport ‘ | |
ClS 32 Od 3200 3200 3200 3200 49 Q9 52 05 54 97 57 89 60 80 63 7Z| 6664 69 65l
Elran 15 Dd 1500 1500 1500 15 00 3209 3505 37 97 40 89 43 80 4672 49 64’ 52 65
{Turkey l ’ |
‘Other .
Product Prices World ,Export ’Domestlc |
Gasohne 15q 100|
tDiesel 14 95
jKerosene 15 10d
iBitumen } 1
ILPG 125 75 I ; | |
iMazut 60 20 | ] | | | .
:Other l l | ! | | I ! B
| 199q 1999l 2000 2001 2002 2003 20041 2005 2006 2007 2008 2009 2020‘;
EXPLORATION MODULE | | | | ; ' %
: ' i | :
¢National Oil Companies | l l ’ : ' E’
:Exploration Investment | { ‘ i
:Reserves discovered | ! ; ‘ s
Ol % ! l :
Gas % | | 3
Eeg 9! Rese”n!wes Lo | j '
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P bl A 2T aPT W LT RAE BB W

.LONG RANGE PLANNING MODEL FOR TURKMENISTAN ;

iForeign Oil Companies
tExploration Investment I
IReserves Discovered i
Ovl % |
Gas % l

e TR ST

¢
iBeg Ol Reserves : E
201l Production %
iEnding Ol Reserves :

tBeg Gas Reserves

‘National & Forelgn Oil Companies
tExploration Investment
‘Reserves Discovered ]
§01l %
{Gas %
iBeg Ol Reserves ,
£Oil Production
tEnding Ol Reserve
iBeg Gas Reserves
{Gas Production |
gGas Discoveries | i |

Ending Gas Reserves |

K2 S %
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ILONG RANGE PLANNING MODEL FOR TURKMENISTAN \
{PRODUCTION MODULE |

l
2 |
ENational Oil Companies l {
Ol Production i
:Sales-Domestic }
#Sales-Export |
£O1l Revenues-Domestic |
101l Revenues Export | ‘
iTotal Oil Reserves i
jGas Production
Gas Sales-Domestic
tDomestic-Residential
t!Domestic-Commercial
fDomestic-industnal
Domestic-Power ‘
{Gas Revenues i
{Domestic-Residential
*Domestic-Commercial
sDomestic-Industnal
iDomeshic-Power
tDomestic Gas Revenues

s

B s Tarna WL S

3

a

o
R

fIran

BF GOTO D QWY OSSR 02 - kad H

t
|

tGas Revenues ! \
|
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ILONG-RANGE PLANNING MODEL FOR TURKMENISTAN
{Turkey ‘ |

S E Y NPT SRS

fForelgn Oil Companies
{0l Production
i Sales-Domestic
§Sales-Export
Ol Revenues-Domestic
01l Revenues-Export |
{Total Oil Revenues | ’
|

AT ke TN

tGas Production | i
:Gas Sales-Domestic
iDomestic-Residential X
iDomestic Commercial 1
|
i

Domestic-Industnal
sDomestic-Power
*Gas Revenues I
:Domestic-Residential
Domestlc-Commerglal |
Domesttc—lndustnall
Dorﬂestlc-Porwerr A
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fLONG-RANGE PLANNING MODEL FOR TURKMENISTAN
:Domestic Gas Revenues ;
{Gas-Export

g i S

i SRR

ey
I3
@A
*
o
a e R e

:Export Gas Revenues i
ITotal Oil & Gas Revenues

iProduction Cost |
iGovt Share |

e W T e e T2 VT R AR E

{TOTAL CASHFLOW
I

3
- ! ! 5
*EXPLORATION & PRODUCTION (National 01l Companies) !
| ! |

l

1
|
1
| q
I i

{
l
|
tInvestment |
: l
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ILONG RANGE PLANNING MODEL FOR TURKMENISTAN
sLess Production Cost
‘Less Exploration Expense
iLess Depreciation
ILess Income Tax
§Net Income
iReturn on Assets
iEnding Asset

tPipeline and Transportation
iBeginning Asset

T Ean ™ an

iTaxes
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[LONG RANGE PLANNING MODEL FOR TURKMENISTAN ‘

Total Turkmenistan Petroleum Operations
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e IR -] LI B P w6 TR IWETTR U ER &
iLONG RANGE PLANNING MODEL FOR TURKMENISTAN :

Forecast of asset utilization Cash Flow and Investment | ] , | ‘ | |
SCENARIO | (BASE CASE)
fAssumptions ] L’, | 1 ' . ) .
EGNP Growth 2 to 3% per yr % per yr 8 to 9% per yr ' ! ¢
dinflation ! 20% for 5 yrs Then falling to 10% 20% in 98 then increasing to 50% for next 5 yrs Then falling to 20% | {
:Exchange Rate 1$ 5300 Monats in 98 Later it will reflect the exchange differential between US of 2% per yr and that of Turkmenistan ! :
£Crude o1l price ($/8) $15/B for next 5 yrs Reaching $20/B in 2010 $15/8 1n 98 falling to $10/B in 99 and staying at that for next 7 yrs i
| *and then to $20/8 by 2010 gradually 20/B in 99 and increasing to $35/B by 2010 | ;
¥World Brent $/B 150 15 O 150 150 150 156 16 26 16 88 17 5 1814 187 193 2000
EDiscount | 10 10 10 10 10 10 100 100 10 103 10 10 100
¥Trans Cost 70 70 70 70 70 40 400 400 40 40 40 40 40q
tExport 70 70 70 70 70 106 11 26 1188 12 5 131 1374 14 3 1500
gDomestic 70 70 700 70 70 106 11 2§ 11 88 125 131 13 74 143 15 00
gGas Prices ¢
EDomestic $/1000 Cubic meters %
iResidential 50 50 50 §0 50 22 0! 2508 27 97 308 338 367 396 42 65
Commercial 50 50 50 5 Oﬂ 50 22 0 25 08 27 97 308 338 367 39 64 42 65‘
¥Industnial 50 50 § Oa 50 50 220 25 0§ 27 97 308 338 367 ; 39 64: 42 65,
SExport I J
°CIS ! 320 320 32 Od 320 3200 490 52 05 54 97 578 60 8 63 73 66 64 69 65
glran 15 0 150 15 Oq 15 Od] 15 00 320 3505 3797 408 4380 467 | 4964 52 65
dTurkey J
fOther 0 0 o: o 35 24 539 5724 6047 63 6% 66 851 7010 7331 7662
LProduct Prices World Expoﬁ Domestlj ’ l ' ! . '
(Gasoline 15 10 i
iDiesel 145 95 | | i | I | !
ILPG 124 75 i ‘ | 1 |
tMazut 60 2 ) i .
{Other } | l | ;
] | |
: 1997 1998 1999 2000 2001 2002 200:1' 2004 2005 2006 2007 2008 2009 2020
{EXPLORATION AND PRODUCT‘ION i { l % ¢
Oil Production } I ! f
National Company | ? 6 6 6 6 6 7 7 8 8 9 10 10 10
Foreign Company | 1 1, 2 2 3 8 9 10 12 14 16 18 20
Gas Production , ! |
National Company i | 30 30 35 35 40 55 60 70 70 70 70 70 70
Foreign Company | 0 0 0 0 5 5 10 15 20 25 30 30 30
01l Sales Domestic ] 4 00 420 441 463 486 511 536 563 591 621 6 52 6 84 718
Qil Sales Export 1 ! 300 280 359 337 414 989 10 64 12 37 14 09 16 79 19 48 21 16 22 82
Gas Sales Domestic ‘ 85 891 937 984 1033 10 85 1139 1196 12 56 1319 1385 14 54 15 26
Gas Sales Export | ; 2150 2108 2563 2516 3467 4915 58 61 7304 77 44 81 81 86 18 85 46 84 74
Revenues from Public Sector l | ! '
Qil Revenues ‘ 31500 315 Od 31500 31500 31500 558 08 591 15 712 80 750 00 88560 103050 107700 112500
§Gas Revenues | 696 5d 685 03 83298 820 33 96704 237274 278147 340087 367899 386631 405277 423835 442058
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JCost of operation | | 24000 25500 20500 29500 36000 52500 59000 69500 75000 82000 89000 92000 95000

2ol ¥ Al
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& Turkmen crude is expected to be discounted by $1 00 from Brent Crude This may be optimistic if it has to be sold in the Persion Gulf Market
¢ The first few years of crude transportation cost ts based on rail/marine amountmg to $7 00/B If swap can be arranged with fran then it will be considerably less
IAfter five years some export pipeline access with $4 00/B of cost is assumed |
:Gas netback for residential commerciat and industnal 1s assumed to be the same at $5 00/1000 cbm When the domestic crude price increases gas netback changes
fusing the following formula [ | | | l | ] ! i |
iNew Gas Price = Old gas price + (New ol pnce Old ol price)/ 6 *353*08 | | | ! i | !
2Gas export netback to CIS market is assumed to be $32 00/1000 cbm for the first five years When the export crude ol price goes up 1t will chang !

|

|

I

!

!

|

H

3} a8 » hnd e 3 $ 3 s

tRevenues [ 771 5 7450 8529 840 3 922 Oﬁ 240585 27826 350867 367894 393191 4193 27‘ 4395 35 4604 58
tRevenues from Private Sector
£01l Revenues 52 5 525 105 O 105 0 157 55 637 80 760 0. 89100 11250 ) 13776 1648 8 1938 63 2250 00
;Gas Revenues 00 00 000 176 O ) 269 97 572 5 90699 127351 16721 2102 8 2199 14 2298 56
#Cost of operation 160 150 3000 30 0 7000 145 0Q 1850 22500 2800 3350 390 0 420 0 450 00
£Net Revenue 375 375 75 Oq 750 26350 76277 114760 157298 211851 271473 336168 371778 4098 56
EGovt Share 0645 243 2438 48 75 487 171 Zd 495 80 745 9. 102244 13770 1764 &5 21850 2416 54 2664 06
FTOTAL REVENUES 7958 769 40 901 74 8890 109332 290165 35285 4531 11 5056 0 5696 4 63783 68118d 726865
: TOTAL ! | | |
iRevenues from other operations | i ’ l I |
iPipehne distnbution l ! !
iRefining ’ { \ | .
iMarketing | | | |
EOther | :
{TOTAL REVENUES 46622 11 795 8 769 4 9017 8890 109332 290168 352856 453111 505602 569644 6378 33 681189 726865
gExploration Investment 500 00 20 0 20 0 200 200 20 0Q 50 0C 50 00 50 00 50 00 50 00 500 50 00 50 00
8Developmental Expenditure 1615 04 500 500 7500 100 oa 100 0d 120 00 120 0Q 150 00 150 00 175 00 175 Og 17500 17500
“Net Revenues } $18,724 44507 11 725 8 699 4 806 7q 7690 97332 273165 3358 54 433111 485602 547148 61533 6586 89 7043 63
: NPV at 10% | | i g
tAssumptions ! I ! !
gDomestic crude ol price 1s equal to export netback [ | \ )

|

|

|

susing the following formula I | | | | l | |
tNew Gas Price = Old gas price + (New oil pnce  Old oil price)/ 6 * 35 3*08 | .
Gas netback to OTHER markets 1s 10% more than that of the netback realized in CIS market
slranian gas netback for the first five years 1s assumed to be $15/1000 cbm | |
{Domestic gas and o1l sales are forecast to increase at the rate of 5% per year !
Domestic crude and gas requirements are met from the national production . i
QOperating cost 1s assumed to be $15 per ton of oil and $5 per 1000 cbm '
National exploration and developmental expenditures have been assumed These are I|kely to be higher to maintain production rates
Revenues generated by the foreign national companies are assumed to be generated in the ratio of 65 to 35 Though this 1s quite
realishic in the beginning years as the companies recover therr costs the government may get less revenues This 1s not reflected
No attempt is made to forecast the cash flows from other sectors Iike refining marketing and pipelines They are likely to be drain on the sector
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IForacast of asset utilization, Ca‘sh Flow and Investme;nt :

t

| ~ l | |

| SCENARIO Il (LOW CASE) ' |
gAssumptions } ! !
EGNP Growth 2 to 3% per yr 5% per yr 8 to 9% per yr ‘ i
Zinflation | 0% for 5 yrs Then falling to 10% ]20% n 98 then increasing to 50% for next 5 yrs Then falling to 20%
iExchange Rate 1$ 5300 Monats in 98 Later it will reflect the exchange differential between US of 2% per yr and that of Turkmenistan ‘ :
iCrude oil price ($/B) E15/B for next 5 yrs Reaching $20/B in 2010 15/B in 98 falling to $10/B in 99 and staying at that for next 7 yrs
: | nd then to $20/B by 2010 gradually 20/B in 99 and increasing to $35/8 by 2010 ’ l |
§World Brent $/B 150 100 100 100 100 10 04 10 0 100 120 14 0 160 18 00 2000
§Discount | 10 10 10 10 10 10 10 10 10 10 10 100 100
§Trans Cost 70 70 703 70 70 4 0 40 40 40 40 40d 400 400
iExport 70 20 20 20 200 50 50 50 70 90 1103 13 od 1500
iDomestic 700 20 2 00 200 20q 50 50 50 70 90( 110 1300 15 00
;Gas Prices | ! \ '
EDomestic $/1000 Cubic meters I '
dResidential I 5 Od 50 500 50 50 191 191 191 28 5 a7 9§ 47 36 56 77I 66 19
sCommercial 50 50 500 50 500 191 191 191 285 37 Qg 473 56 77 66 19
Elndustnal , 50 503 500 50 500 191 191 191 285 379 473 5677 6619
EXPOﬂ | #
iCIS 320 2173 21 7:{ 217 217 217 217 217 260 30 44 ar sl 4672 5613
diran | ' 1500 15 00 1500 150 150 150 150 150 24 41 3383 4324 5265 6207
fTurkey | | | | '
iOther 0 |
IProduct Prices World Expod Domestig j

.

0 0 0 2391 2391 2391 2391 2869 3347 4104 5139 6175
£ 1 [l
(Gasoline ‘ 150 100 , |
; | | !

l

: 95
(LG 125 75
: 20

TR s s 4 B, KT

Other ' ! !
' ;

! |
|
[
i i :J
1997 1998 1999 200 2001 2002 200 2004 200 2006 2007 2008 2009 2020
YEXPLORATION AND PRODUCT:ION l f \ " ; { 3
£0il Production ! ! ' f % }

‘National Company 6 6 6 6 6 7 7 8 8 9 10 10 10
-Foreign Company 1 1 2I % 3 8 9 10 12 14 16 18 201
National Company | 3d 30 35 35 40 55 60 70 70 70 70 70 70
Foreign Company 0 0 0 0 5 5 10 15 20 25 30 30 30

400 420 441 463 486 511 536 563 591 621 6 52 6 84 718

gon Sales Domestic
;Oil Sales Export
Gas Sales Domestic

Gas Sales Export

Revenues from Public Sector |
O1l Revenues I 3150 90 00 90 00 90 00 9000 26250 26250 30000 42000 60750 82500 97500 1125 od
Gas Revenues 696 5 48919 59039 58255 68298 1153562 126077 147661 185308 223583 276253 342442 4094 66

300 280 359 337 414 989 10 64 12 37 14 09 1679 1948 2118 22 82
85 893 937 984 1033 10 85 1139 1196 12 56 1319 13 85 14 54 1526

t
!
|
|
Gas Production | i
!
t
|
|
! 21 Sq 21 08 2563 2516 3467 49 15 58 61 7304 77 44 8181 86 15 85 46 84 74
|
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jCost of operation I L240 04 25504 29500 295 od 36000 52600 59004 69500 75000 820 o s8sood 92000 95000
[Revenues | ' | 77150 32419 38539 37759 41208 89102 933 21 108161 152308 202333 2697 53 348342 426966
#Revenues from Private Sector ! ,
301 Revenues 52 50 15 00 3000 3000 45 0 300 0d 337 5 37500 630 00 94500 132000 1755 Od 2250 00
tGas Revenues 000 000 000 000 119 53 119 53 2390 358 60 573 76 83673 123112 154176 185240
¢Cost of operation 1504 15 00 3000 3000 7000 14500 1850 225 00 280 00 33500 39000 4200 450 00
sNet Revenue 37 50 000 000 000 94 53 274 53 3915 508 60 02376 1446731 216112 28767§ 365240
iGovt Share _ 065 24 38 000 000 009 6145 17845 25453 33059 60044 04038 140473 186989 237406
ETOTAL REVENUES 795 88 324 19 385 39 377 54 474437 106948 1187784 141220 2123 52 206370 410224 535331 6643 72“
tRevenues from other operations ; .
EPipeline distribution !

efining . \
EMarketing l N
10ther |
STOTAL REVENUES 27213 39 795 88 324 19 385 39 377 55 47443 106948 118774 141220 212352 206370 41022f§ 535331 664372
sExploration Investment 500 0C 20 00 2000 2000 20 00 20 00 50 00 50 00 50 00 50 00 50 00 50 00 50 Oq 50 00
iDevelopmental Expenditure 1615 00 50 Dﬂ 50 00 7500 100 0d 100 04 12000 120 00 150 00 150 00 175 00 17500 175001 17500
:Net Revenues $9,803 54 25098 3 725 B 254 19 290 aq 257 55 354 43 8994 101774 121220 192352 273870 3877 26 512831 641872
NPV at 10% ' \ ' )
tAssumptions l ‘ I §
tDomestic crude oil price 1s equal to export netback | '

xGas netback for residential commercial and
tusing the following formula

fusing the followng formula

ETurkmen crude 1s expected to be discounted by $1 00 from Brent Crude This may be opt
kThe first few years of crude transportation cost 1s based on ralimanne amounting to $7 00/B If swap can be arrange
"After five years some export pipeline access with $4 00/B of cost Is assumed | | !
dustnial is assumed to be the same at $5 0(1)1100

|
'New Gas Price = Old gas prnce + (New ol price  Old oil pricey6*353 08 |
£Gas export netback to CIS market I1s assumed to be

! I !
iNew Gas Price = Old gas price + (New oil price Oldolprnice)/ 6*353*08
tGas netback to OTHER markets 1s 10% more than that
Hraman gas netback for the first five years 1 assumed to be $15/1000 cbm
tDomestic gas and oil sales are forecast to increase at the rate of 5% per year
¥Domestic crude and gas requirements are met from the national production
{Operating cost Is assumed to be $15 per ton of oil and $5 per 1000 cbm
§Nat|onal exploration and developmental expenditures have been assume
§Revenues generated by the foreign national companes are assumed to be generated in th
greallstic in the beginming years as the companies recover
}r:lo atteu:ppt 1s made to forecast the cash flows from other sect

|

|

of the netback realized n CIS market

|
!

l

!
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$32 00/1000 cbm for the first five years When the export crude
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!
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1
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A e AY BT S w3 - e e I T
;LONG RANGE PLANNING MODEL FOR TURKMENISTAN ¢
orecast of asset utilization Cash Flow and Investment ( | | | | |
{ SCENARIO HiI (HIGH CASE) ’
1
+

&

|

2004 20064 2007 2008 2009 2020
i T
|

|
EAssumptions | } i | | )
{GNP Growth to 3% per yr % per yr to 9% peryr | k i .
tinflation | 0% for § yrs Then falling to 10% 0% in 98 then increasing to 50% for next 5 yrs Then falling to 20% , |
‘Exchange Rate 1$ 5300 Monats 1n 98 Later it will reflect the exchange differential between US of 2% per yr and that of Turkmenistan { |
¢Crude ot price ($/B) $15/B for next 5 yrs Reaching $20/B in 2010 | 15/B in 98 falling to $10/8 n 99 and staying at that for next 7 yrs N
nd then to $20/8 by 2010 gradually 20/B in 99 and increasing to $35/8 by 2010 !
sWorld Brent $/B 150 200 21 5 230 24 5 26 00 27 5 290 30 5 320 33 5q 35 00 3500
‘Discount | 10 10 10 10 10 100 10 10 10 10 100 100 100
iTrans Cost 70 70 70 70 70 400 40 40 40 40 40d 400 400
iExport 70 120 13 5 150 165 2100 225 240 2550 27 0 28 50 30 Oq 3000
zDomestic 70 120 13560 150 165 2100 225 24 Q 25 Sq 27 Oq 28 Sd 3000 3000
8Gas Prices ‘ | '
tDomestic  $/1000 Cubic meters J . J
iResidential 50 50 50 50 5 Od 26 18 332 40 3 47 36 54 4 614 68 54 68 54
gCommercial 50 50 50 50 50 2618 332 403 47 36 54 43 61 44 68 54 68 54
{industnat 50 500 50 500 500 26 18 332 403 47 36 54 42 61 4q 6854 6854
sExport i !
:CIS 320 55 Sd 62 59 69 64 76 71 97 89 104 9 112 01 119 07, 126 1 133 14 14025 14025
giran 1500 385§ 4559 5268 50 71} 808y 879 9501 10207 10913 11619 12328 12325
§Turkey i
tOther (j [4 84 3d 107 68 115 4 123 21 130 98 138 74 146 51I 15428 15428
*Product Pces World Expor{ Domesti | ‘ ] | J f
:Gasoline 150 100 j | ' ] ' . ' %
eDiesel 14 95 | l | 4
[LPG 12 75 ! | | ‘ ]
20 \ | ; ;
| | |
| | *

! i

@
)
(=]
(=]
=

EXPLORA'I 10N AND PRODUCTION
!

! »

"
1997 1994 199J 2000 2001 2002 200
|
| r '
¢

|
¢ 6
1

§0\| Production l 5
National Company I 6 6 7 7 8 8 9 10 10 10
Foreign Company ! ’ 1 2 2 3 8 9 10 12 14 16 18 20
Gas Production i ! . |
National Company | ’ 30 30 35 35 40 55 60 70 70 70 70 70 70
Fareign Company | | 0 0 0 0 5 5 10 15 20 25 30 30 30
Ol Sales Domestic 400 420 4 41 463 486 511 536 563 591 621 6 52 684 718
Oil Sales Export ! ‘ 300 280 359 337 414 983 1064 1237 1403 1679 1948 2116 2282

-

£Gas Sales Domestic 85 893 937 984 1033 10 85 1139 1196 12 56 1319 1385 14 54 15 26

|

Gas Sales Export I 2150 2108 2563 25 16 34 67 49 15 58 61 7304 77 44 81 81 86 15 85 46 84 74

Revenues from Public Sector | ‘

0il Revenues ! : 315 od 540 00 607 50 675 00 74250 110250 118125 144000 153000 182250 213750 225000 225000
1

Gas Revenues [ 69650 118099 161705 176769 229361 457216 544633 694922 740053 784970 829662 874117 868905
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%ost of operation — | l 240 od 255 0§ 20500 20500 36000 52500 59000 69504 75000 82000 89000 52000 95000
A g e T - wmR ot - .
:Revenues | 771 8 146599 1929 55 2147 6 2676 11[ 514966 603758 76942 8180 5% 8852 20 9544 13 10071 17‘ 9989 05
tRevenues from Private Sector ’
#0Il Revenues 525 900 202 5 225 0 Nz 12600 151875 18000 2295 04 28350 34200 4050 Od 4500 00
tGas Revenues 00 00 00 4219 53841 115449 18482 261961 34686 4395 3 4628 36 4628 36
iCost of operation 150 150 300 30 0 700 145 00 185 00 225 00 280 0Q 335 03 390 O 4200 450 00
iNet Revenue 37 5 75 0 1725 1950 7231 165341 248824 342327 463461 59686 74253 8258 3§ 8678 36
¢Govt Share 0 6§ 243 487 11213 126 7. 470 0 1074 7 161735 222509 301250 3879 63 4826 5i 5367 93 564093
*TOTAL REVENUES 795 8 15147 2041 67| 2274 4. 3146 1 6224 3 765493 991931 1119303 127318 ' 1437062 154391 | 15629 98
Revenues fiom other operations : | l | E i ;
| 1
tPipeline distnbution | l ' l‘ , ’! ; ‘ :
fRefining | | ‘ | | | | l \ g
¢éMarketing .
§Other .
§TOTAL REVENUES 102936 1 795 8. 15147 204167 22744 314617 62243 765493 991931 1119303 1273183 14370 6% 15439 14 15629 98
¢Exploration Investment 500 00 200 200 2000 200 20 00 500 50 00 50 00 50 00 500 50 O 50 0 50 00
iDevelopmental Expenditure 1615 00 50 0 500 7500 1000 100 0Q 120 0 120 00 150 00 150 04 1750 175 Od 1750 17500
iNet Rovenues $42 211 55 100821 1 725 8 14447 1946 67 2154 4 3026 17 6054 3 748493 971931 1099303 12506 83 1414563 15214 11 15404 98
: NPV at 10% f | I | , |
I
FAssumptions % ! | |
¢Domestic crude oll pnce is equal to export netback | i |
Turkmen crude is expected to be discounted by $1 00 from Brent Crude This may be optimistic if it has to be sold in the Persion Gulf Market |
sThe first few years of crude transportation cost 1s based on rail/marine amounting to $7 00/B If swap can be arranged with fran then it will be considerably less

|
?Gas netback for residential commercial and industnal is assumed lo be the same at $5 00/1000 cbm \lNhen the domestic crude price increases gas netback changes
fusing the following formula | | | ; | ' ‘
{New Gas Pnce = Old gas price + (New ol price - Qid oif price)/ 6 * 35 3*08 i |
£Gas export netback to CIS market 1s assumed to be $32 00/1000 cbm for the first five years When the export crude oil price goes up it wiII change |
fusing the following formula | | | |
¢New Gas Price = Old gas pnice + (New ol price  Old oll price)/ 6 * 35 3*08
.Gas netback to OTHER markets is 10% more than that of the netback realized in CIS marke! |
Iranian gas netback for the first five years is assumed to be $15/1000 cbm
Domestic gas and oll sales are forecast to increase at the rate of 5% per year
Domestic crude and gas requirements are met from the national production
Operating cost 1s assumed to be $15 per ton of ol and $5 per 1000 cbm
National exploration and developmental expenditures have been assumed These are likely to be higher to maintain production rates
gRevenues generated by the foreign national companies are assumed to be generated in the ratio of 65 to 35 Though this 1s quite
Jeahshc n the beginning years as the companies recaver their costs the government may get less revenues This 1s not reflected
.No attempt1s made to forecast the cash flows from other sectors like refiing marketing and pipelines They are likely to be drain on the sector

iAfter five years some export pipeline access with $4 00/B of cost 1s assumed | I i | ' é
| !

i

b
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HLONG RANGE PLANNING MODEL FOR TURKMENISTAN
Forecast of asset utilization Cash Flow and Investment | | | | i
SCENARIO IV (WORST CASE)

#Assumptions ! é
to 3% peryr % per yr to 9% per yr 3
0% for 5 yrs Then falling to 10% 0% in 98 then increasing to 50% for next 5 yrs Then falling to 20% ?
1$ 5300 Monats in 98 Later it will reflect the exchange differential between US of 2% per yr and that of Turkmenistan g
15/8 for next 5 yrs Reaching $20/8 in 2010 $15/B 1 98 falling to $10/8 1n 99 and staying at that for next 7 yrs |
nd then to $20/B by 2010 gradually [$20/B in 99 and increasing to $35/8 by 2010 }
1503 100 10 Og 100q 10 Uq 100 100 100 120 14 00 16 00 18 00 2000
10 10 10 100 100 10 10 10 10 100 100 100 100
700 70 700 700 700 400 40 40 40 400 400 400 400
700 200 200 20 200 500 50 50 703 900 1100 1300 1500
70 20 20d 203 2 O 50d 50 50 70 900| 110!1 1300 1500
Domestic  $/1000 Cubic meters ‘
50 50 500 50& 50 191 191 191 28 5 379 47 3 56 77 66 19
500 50 50 50 50 191 191 191 285 379 473 5677 6619
50d 500 50 50q 500 191 191 191 2856 379 47 36 56 ﬁ 66 19
32 0 | 217 21 7:J 2174 217 21 724 217 217 26 0 30 44 37 31| 46 72 56 13
1500 1500 15 o 150d 1500 15 od] 150 150 2441 3383 4324 5265 6207
1 1 |
q zj 0 0 239t 23e1 2301 2391 28 ss’ 3347 4108 5139 6175
World Expor{ Domesti ! i ‘
| 150 100 : | ! , ' ! | %
[ 14 95 ‘ t ‘ | , <
B 75 & ‘ [ l | g
{ 6 2d | ' '\ | \ ' g
‘ Z ' | ’ I ' i [ i 3
! b |
| 1997 1994 1999 2000: 2001 2002l 2005 2004 2004‘ 200& 2007 2008 2009 2020
PRODUCTION ; 1 f ‘ :
| l i | | | ‘ ! \
‘ f , 6 6 6 6 7 7 7, 7 7 7 7 8
: J 1, 1] 2' 2 3 4 4 4; 4 4 4 4 44
1 ! !
! 36 30I 35 35I 35 35 35 35 35 35 35 35 35
| ' 0 0 0 0 0 0 0 0 0 0 0 0 a
| 400 420 441 463 486 511 536 563 591 621 6 52 684 718
8 ' 300 280 359 337 414 589 564 537 508 479 448 416 482
Gas Sales Domestic ! } 85 893 937 984 1033 10 85 1139 1196 12 56 1319 1385 14 54 1526
§Gas Sales Export ' 21 Sq 2108 2563 2516 24 67 24 15 23 61 2304 22 44 2181 2115 20 46 1974
3Revenues from Public Sector I I J i
Oif Revenues 3150 90 00 80 00 9000 a0 Od 262 50 262 50 262 50 367 50 472 50 577 50 68250 90000
+Gas Revenues i ! 696 50 489 14 590 39 582 55 574 31 718 85 717 43 71594 94028 117089 145679 179322 213000
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{Cost of operation | [ | 24000 25500 29500 29500 31000 34000 34000 34000 34000 34000 34000 34000 35500
=T B ~ - 5

evenues | 771 5 324 19 385 39 377 5§ 354 31 641 38 639 94 638 4 96778 130339 16942d 213572 267500
ZRevenues from Private Sector |
Ol Revenues 525 15 00 30 00 3000 45 0l 150 00 150 04 150 0 21000 270 09 3300 390 03 450 00
1Gas Revenues 00 00g 000 000 0 Og 000 000 00 000 000 0 0d 00 000
:Cost of operation 150 16 00 3000 3000 450 60 00 60 00 600 60 00 60 00 600 60 Og 60 00
iNet Revenue 37 5 00d 000 000 00 90 00 90 04 90 0O 150 00 21000 2700 3300 390 00
tGovt Share 0 65 24 3 009 00d 000 00 58 50 58 50 58 5 97 50 136 50 1755 214 5 253 50
:TOTAL REVENUES 7958 324 19 385 39 377 58 354 31 699 85 698 43 696 9 106528 143989 18697 235022 2928 50
tRevenues from other operations l ,
|
tPipeline distnbution ‘ i
fRefining | .
IMarketing | | |
;Other
;i TOTAL REVENUES 13986 22 795 8 324 19 385 39| 377 54 354 31 699 85 698 43 696 9 1065 Zé 143989 1869 75 2350 22} 2928 50
:Exploration Investment 500 0d 200 2009 200 2000 200 50 0d 50 00 500 500 50 00 50 0 50 00 50 00
‘Developmental Expenditure 1615 04 500 50 00 750 10000 1000d 12004 12004 1500 15000 17500 175 og 17500 17500
iNet Revenues $5,083 73 11871 22 725 Bd 254 19 290 3§ 257 55 23431 529 85 528 43 496 9. 86528 121489 16447 212623 2703 50
g NPV at 10% | ‘ [
EAssumptions l l \ | ! l| !
Domestlc crude ail price 1s equal to export netback | i

s Turkmen crude 15 expected to be discounted by $1 00 from Brent Crude This may be aptimistic if it has to be sold in the Persion Gulf Market | !
=The first few years of crude transportation cost is based on rail/marme amounting to $7 ODIB If swap can be arranged with Iran then it will be considerably less
EAfter five years some export pipeline access with $4 00/B of cost 1s assumed ! | f ‘
1Gas netback for residential commercial and industrial 1s assumed to be the same at $5 00/1000 cbm When the domeshc crude price mcreases gas netback changes
tusing the following formula | | | I 1 ! | l '
¢New Gas Price = Old gas pnce + (New oll pnce  Old oil price)/ 6 * 35 3*08 |
:Gas export netback to CIS market is assumed to be $32 00/1000 cbm for the first five years When the export crude oil price goes up itwill change
using the following formula ‘ ' | l | I | 1
New Gas Price = Old gas price + (New ol price Old ol price)/6*353*08 ' !
as netback to OTHER markets 1s 10% more than that of the netback realized in CIS market | l ‘
§IGran|an gas netback for the first five years 1s assumed to be $15/1000 cbm ! | .
Domestic gas and oll sales are forecast to increase at the rate of 5% per year |
?Domestlc crude and gas requirements are met from the national production
perating cost is assumed to be $15 per ton of oil and $5 per 1000 cbm
sNational exploration and developmental expenditures have been assumed These are likely to be higher to maintan production rates
jRevenues generated by the foreign national companies are assumed to be generated in the ratio of 65 to 35 Though this 1s quite
%reahstic in the beginning years as the companies recover therr costs the government may get less revenues This 1s not reflected
LNo attemptis made to forecast the cash flows from other sectors like refining marketing and pipelines They are itkely to be drain on the sector

|
! !
{
!
i
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APPENDIX E
PROPOSED WORKSHOP ON STRATEGIC
PLANNING FOR TURKMENISTAN

Objective To train and develop 10 to 15 decisions makers connected with the o1l and gas sector
1n various government agencies to think and plan strategically to solve the problems facing the
country 1n the energy sector in general and o1l and gas sector 1n particular for the next 25 vears

An immediate outcome of such a workshop will be erther a blue print or a full blown National
Strategy for development of hydrocarbon resources of Turkmemstan

Strategy to be adapted to achieve the objective 'Workshop will be conducted in an unique way
in that the trainees will play a more active role 1n the workshop through greater involvement than
the resource people giving the tramning The participants will not be just passive histeners They
will be motivated to define problems that are likely to be faced by the country 1n the future 1n o1l
and gas sector and also to develop solutions for them from their vantage point through active
discussion among themselves

Strategic planning 1s often misunderstood today both by those who claim to practice 1t 1n real life
as well as by those who teach 1t at management schools and seminars Just by learming some
techmques or by following elaborate processes one cannot hope to become a strategic planner
There are neither simple or sophisticated formulae to master the art or the science of strategic
planning It 1s true that the founders of the successful organizations ike J C Penny, Sears IBM,
Hewlett-Packard, Sony, Wal-Mart etc , have been very good at strategic planning without the
benefit of any formal training

All of them were visionary leaders with a deep nsight of the business in which they were
competing Does 1t mean that only those born with mnsight can do strategic planning? The answer
1s defimite no Or can any ordinary manager develop such nsights to do the strategic planning?
My answer though 1s 1n the negative, there are some managers with unusual analytical ability can
do strategic planning provided they are given proper traiming on strategic planning What 1s
actually meant by strategic planning?

Strategic planning 1s a process through which an individual or an mstitution can plan in
advance m a formal way to achieve the mission even when there 1s hittle or no mformation
on the unfolding of the scenaro m the future Strategic planning 1s very different from
operational planming Let me illustrate these two concepts through an example What type of
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refinery to build or whether to build a refinerv at all to meet future requirements of a countny
involves strategic planning However how to operate a refinery or which crude oils to run mn the
refinery or how much crude to run to meet the product requirements involves onlv operational
planning It 1s not that there 1s no uncertainty imnvolved n operational planning or we have all the
information to plan for the future while doing the operational planning 1t 1s just that the degree
of uncertainty 1n the case of operational planning situation of operating a refinerv 1s considerably
less 1n comparison to situations where we need to do strategic planning Using operations
research techmques like linear programming, one can determine an optimum way to operate the
refinery to maximize profit However 1n situations involving strategic planning one 1s usually
faced with multiple criteria optimization problem with a lot of uncertainty

The workshop orgamzed to give training in strategic planning cannot be expected to make the
participants instant strategic planners In fact during the workshop the trainees will at best be
given the “ mantra * to start them on a long and arduous road to train themselves to be strategic
planners

Because of the kind of education we have received m schools and also the implicit or explicit
traming we have been made to undergo to do most of the routine jobs in work places most of us
are conditioned to think in a linear and deductive manner This kind of reasoning 1s not very
helpful while domng strategic planning What we need to do effective strategic planning 1s
inductive logic Also, most of us because of force of habit are influenced while doing planning
by the recent events and 1t 1s very difficult for us even to 1magine alternative scenarios If crude
o1l prices are soft and petroleum supplies are plentiful, 1t 1s difficult for most to imagine that
there could be certain conditions under which there could be scarcity of petroleum supplies and
crude o1l prices could go up to stratosphere level as during the early part of 80s By discussing
various case studies where managers made wrong decisions as a result of failing to overcome
such problems of being unduly influenced by recent events, the workshop participants will be
conditioned to think 1n a creative way about various possible scenarios

How WORKSHOP WILL BE CONDUCTED?

The workshop will be conducted over a period of three or five days Every day, the resource
person will talk about the world scenario concerning the subject of that day The participants will
then discuss what impact the world environment will have on Turkmenistan and will also try to
draw up different scenarios to define what kind of problems Turkmemstan will face under
different scenanos and then develop alternatives to solve them

Day 1 - World Energy Supply and Demand through 2010

Using the 1997 International Energy Outlook report of the US government, we will study future
different world energy supply/demand scenarios We will also study how 1t has changed during
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the last twenty years 1 different parts of the world This will give an nsight into various factors
influencing the energy choice n different part of the world

In this background the participants will try to make a strategic forecast of energs
supply/demand for their country and also try to develop different alternatives to meet the energ
requirement 1n an optimal manner

During the day, we shall study the strength and weakness of Turkmenistan in developing its vast
hydrocarbon resources It 1s expected that before holding this workshop, papers connected with
the following subjects would have been prepared and discussed

1 Long Range Planming Finacial Model of Turkmenistan O1l & Gas sector

2 Strengths and weakness of Turkmenistan 1n developing its hydrocarbon resources
3 Present status of o1l & gas infrastructure in Turkmemnistan and how 1t 1s likely to develop
m the future

Turkmenistan’s view of possible development of 01l & gas export pipeline projects
What will be the future energy supply/demand for Turkmemistan (1997-2015)"
Restructuring of o1l & gas sector mstitutions i Turkmenistan

Possible strategies Turkmenistan can adapt to achieve 1ts mission What are the resultant
financial implications of such strategies for different scenarios? Here the LRP model can
be used to effectively to compute the cash flows and asset utilization

LS B e WV N N

Day 2 - World Crude Oi1l Supply/Demand - Long Term Crude O1l Price Forecast

As a starting point we will take up the long term crude o1l supply/demand developed in the 1977
International energy Outlook to develop different long term crude o1l price forecast We will also
discuss how energy economusts have fared dismally 1n the past to forecast the long term crude o1l
forecast and the reasons for such a dismal performance Forecasts of long term crude o1l prices
made by various consultants and institutions will also be discussed We will also study what
impact different supply/demand scenario may have 1n attracting foreign investment n
exploration and production projects We will also study the future of nstitutions such as OPEC
and IEA 1n shaping the long term crude o1l prices

Day 3 - World Refining Supply/Demand, Gas Supply/Demand, Gas Pricing, LNG
Economics and LNG Tradmng

Combining the statistics form BP Statistical Review Of World Energy 1997 & 1997
International Energy Outlook, we will try to forecast the need for constructing additional refining
capacity 1n the world We will also study using the historical product prices, the refining
profitability In this background we will attempt to develop refining scenano for the country
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We will also study the world gas supplv/demand scenario and also gas pricing 1ssues to develop
different scenarios for exporting gas to the world market We will also study the future
development of LNG 1n meeting the world gas demand

Why was the petroleum ndustry forced to adapt vertical integration during 1ts early development
? Why are some private sector o1l companies now changing their strategy of vertical integration
when some national o1l companies ( from Venezuela Kuwait Libya etc ) seem to be adapting
that ? These 1ssues will also be discussed

Day 4 - Transportation requirements for crude o1l, petroleum products and natural gas

For land locked countries of Central Asian Republics and Caspian Sea, export pipelines are the
most significant strategic factor Below find some of the potential pipeline projects being
considered to move crude o1l from CAR and Caspian region to the outside world We will try to
develop a strategic approach to study these projects and also to choose the optimum combination
This may turn out to be completely a theoretical exercise But this will be a good case studv
subject to understand the sigmificance of doing strategic planning

POSSIBLE PIPELINE PROJECTS TO MOVE CRUDE OIL FROM CAR

1 Tengiz to Novorossiysk to Rotterdam through Bosporous
940 mules costing about $4 5 billion mitial throughput of 25 million tons increasing to 62
MT 1n 2014 Intial throughput cost of $25 per ton Promoter of the pipeline 1s Caspian
Pipeline Consortium ( continuing dependence on Russia and Turkey raising
objection environmental problem at Bosporous )

2 Baku to Supsa to Rotterdam through Bosporous
550 mules pipeline Throughput of 5 million tons to move " early crude " Promoter 1s
Azerbayan International Operating company (AIOC) ( Turkey raising objection
environmental problem at Bosporous Turkey wants pipeline to go to Ceyhan )

3 Baku to Georgia to Ceyhan to Rotterdam
Promoter 1s AIOC with the support of Georgian and Turkish government ( Political
problem with Abkhazia and also the problem of Kurdish unrest )

4 Batku to Iran to Persian Gulf to Japan or Rotterdam
One of the most efficient routes but no support for this project because of the US
embargo
5 Baku to Novorosstysk to Rotterdam through Bosporous
Hagler Bailly
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Promoter of 850 mules pipeline project to move " earlv crude " 1s AIOC Capacity 1s 5
million tons ( continuing dependence on Russia and also the civil unrest in

Chechnya)

6 Turkmenistan to Afghanistan to Pakistan to Japan
Promoters are Unocal and Delta Pipeline of 1000 miles will have a capacity of 50
mullion tons and 1s expected to cost about $3 0 billion ( unrest in Afghanistan )

7 Caspian to China's Eastern coast to Japan
Promoter 1s Chinese National Petroleum Company This pipehine of 3900 mules 1s
expected to cost about $ 8 to 12 billion ( extremely expensive ) Exxon and Mitsubishi
are also reported to be doing a feasibility study on this pipeline project

8 Pipeline under Caspian to Baku
There 1s also a proposal to build a pipeline under the Caspian to move crude o1l from
Kazakhstan and Turkmenistan to Azerbayan and then through Georgia to Ceyhan

9 Kazakhstan to China
This pipeline will move crude o1l from western crude o1l fields in Kazakhstan by
extending the existing crude o1l pipeline system to Chinese border and then building a
new pipeline to move crude o1l to the consumption centers in China

In this session we will also study different pipeline systems to move natural gas to Western
Europe and Asian Markets of Pakistan, India etc

We will also study the strategic importance of having a viable pipeline system to transport crude
and product internally and also the optimal strategy to be employed to achieve 1t

Day 5 - Miscellaneous Subjects

Environmental Protection ( Green House Gases and Global Warming), Free market economy
and petroleum product pricing, Is there a need for government interference 1n energy industry?,
etc

During the final day discussions, we will cover the impact of the above mentioned topics
Depending upon how the world community decides to attack the problem of global warming, 1t
will have tremendous 1mpact upon the future demand for different forms of energy resources
Though there are many compelling reasons to allow the free market to decide petroleum product
prices, there are many strategic factors to be considered before taking such a decision especially
in the case of developing countries We will study the examples of a developing country hike
India and also that of developed economies of the USA, Western Europe etc to find out the
impact of government mterference 1n fixing petroleum prices on economy
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During the final day we will trv to draw up a blue print of a National Strategv based on the
discussions of earlier days

WHAT FACTORS WILL DECIDE THE SUCCESS OF THIS WORKSHOP”

The most significant factor deciding the success of this workshop 1s the care with which the
participants are selected for this workshop The more diverse the group 1s and also the more
qualified they are academically with each having expertise 1n some related energyv sector the
greater the success will be

The second obvious factor 15 the amount of efforts put 1n by the resource persons to prepare for
this workshop and also the level of their practical expenience 1n o1l and gas sector

The third factor 1s the amount of preparation the participants will make 1 terms of reading on the
subjects pertaining to Kazakhstan and collecting information on different energy related subjects

REFERENCE BOOKS

1 International Energy Outlook 1997 by U S Department of Energy
2 The Prize by Daniel Yergin

3 The Rise And Fall Of Strategic Planning by Henry Mintzberg

4 Strategic Planming by George Steiner

5 The Profit Zone by Adrian Slywotzky and David Morrison

6 The Genie Out Of The Bottle by M A Adelman

7 BP Statistical Review of World Energy 1997

8 Brent Crude Prices by Oxford Energy Studies

9 Asian Crude Market by Oxford Energy Studies

10 Papers Presented During Almaty Export Pipeline Conference of March 31* and April 1*

1998
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APPENDIX F
REPORT ON STRATEGIC PLANNING MEETING,
AUGUST 4TH AND 5TH

The above workshop was held as a part of giving technical assistance to the Permanent
Expert Group on the development of a national strategy for the hydrocarbon sector of
Turkmenistan We had been working with the then chairman of Mr Kurbonov of the PEG 1n
outlining the steps involved 1n developing such a strategy, holding a short symposium to the
PEG members on the strategic planning process, developing scenarios etc As we were
making progress, Mr Kurbonov transferred his responsibility to Mr Arazov the Mimster of
O1l & Gas He 1n turn asked us to work with his deputy Minmister Mr Babaev After having
two meetings with him, we realized that we were not making much progress Also after
promising to gather his PEG members together to draw up a plan of action to develop the
plan, he failed to do so We were also given three papers on exploration strategy which had
been developed as a part of this commaittee Those papers were mere recital of reserves and
production and they had very little to do with the strategy To overcome the problem of
meeting PEG members and also to help them develop the strategy paper, we recommended to
Mr Babaev to hold a two-day workshop on the strategic planning

We suggested that I will write a report on the World O1l and Gas Market and present 1t to the
group and other PEG members can prepare their presentations to discuss the possible
strategies and operations of their respective departments on subjects like exploration,
production, gas marketing strategies, energy demand forecast for Turkmemnistan, export
pipelines etc I was also to make a presentation on strategic planning concepts and also on
refinery economics and refinery supply/demand balance 1n the region

By giving different examples of international o1l compames where there have been able to
achieve spectacular successes (example of Conoco constructing a coker refinery in Humber
1n early 70s when most were constructing hydro-skimmers) to equally spectacular failures
(example of the US o1l compames continuing to spend huge amount 1n the US 1n exploration
during the early and middle 80s), I tried to convey both the concepts as well as the difficulty
involved m developing a successful and visionary strategic plan I also pointed out how one
can reap rich rewards through a successful strategic plan

While discussing the World O1l market, I showed to them how OPEC will continue to play a
dominant role in the future and how without their controlling the market, crude prices can
collapse to a very low level of less than eight dollars per barrel Still 1t will not be easy for
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them to control crude o1l prices since non-OPEC will also succeed 1n increasing their
supphies The discussion on the actual behavior of the crude o1l prices (1970 —1998) and also
the failure of energy economists 1n making o1l price forecasts convinced them the difficulty
n predicting the crude o1l prices In my report I had given four different price scenarios and
suggested that PEG should develop their own price scenarios However overwhelmed by the
uncertainty and wide fluctuations 1n the crude o1l prices no PEG member came forward with
any recommendation We decided to take up this important subject later

By showing the crude o1l supply/demand for 2010 for Western Europe I tried to make a
point that Turkmenistan 1s likely to get more or less the same crude o1l netback whether they
sell in the Mediterranean market or Far East market It 1s true that the Far East market will
expand sigmficantly because of the huge demand mncrease 1in China and India and there 1s
also very little market growth in Western Europe In addition the crude production will
continue to mncrease 1n the North Sea as well as m Western Africa Still Western Europe will
continue to need crude supplies from the Middle East and since the Middle East crude
producers will set the price in both the markets, but for a small transportation cost
differential, Turkmen crude will get more or less the same netback

While discussing the gas market, I impressed upon them the fact that there are more than ten
countries 1n the world who have significantly larger reserves than Turkmenistan and many
have reserve/production ratio of greater than 100 Some of them have cost advantage 1n
selling gas to the very markets in which Turkmemnstan 1s also trying to sell Therefore what 1s
important and critical for Turkmenistan 1s an ability to market 1ts gas reserves For this 1t
should try to convince multinational o1l companies like Enron or Shell or try to attract
European compames like British Gas, Gasunie, Ruhr gas, Gaz de France etc Under the most
optimistic scenarto, Turkmenistan can sell 100 billion cubic meters (bcm) and 1n the low case
the sales may be even less than 30 bcm Just nine years back, Turkmemstan could export
more than 70 bcm This was only because of the market provided by the old Soviet Union
when Turkmenistan did not have to face the free market conditions and economics did not
have any role to play By showing the cost numbers quoted 1n the IEA study, I pointed out
how the gas supplies to Western Europe from Turkmenistan are at a cost disadvantage This
was the case even 1n the case of LNG supphes from Algeria and Libya

After discussing the surplus refining capacity in the Caucasus and the Central Asia, I
analyzed the world refinmng capacity Then I dealt with different kind of refinenes ( hydro
skimmers, catalytic cracking and coking ) and their economics [ was able to show how even
on wncremental cost basis hydro skimmers and cat cracking refineries could lose money if
coking refinenies have surplus capacity Using the actual product prices, full cost and
incremental cost margins for these three kind of refineries were calculated to show how the
incremental cost consideration make 1t difficult to earn a decent return on refimng investment
when there 1s a surplus capacity Thus led to an interesting discussion on the one billion dollar
investment Turkmenistan has undertaken at Turkmenbashi refinery
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Mr Baimurad Hodjamuhamedov, the head of Department for export of gas at the State
Trading Corporation gave a presentation on historic sales and also on the potential sales n
2005 Dunng his presentation, not once was there a mention of netback or margin He did
talk about the transportation cost but only in general terms When I asked the question about
the profitability of running mcremental crude the first answer given by one of the
participants was that the consultants in their study have shown that 1t was economical
Another member pomted out that since 1t 1s their own crude production costing verv little 1t
makes sense to process 1t 1 pointed out that the consultants were using hypothetical product
values based on their projection of future profitability and they need to calculate the
mcremental economics using what they could get in today’s market 1 also ponted out that
since they always have the option of selling crude o1l, they need to compare the economics of
alternate cases

Based on the refinery profitability discussion, many started to have doubts about the
attractiveness of mvesting such huge amount at Turkmenbash refinery During a private
conversation with Mr Babaev when I suggested that they could learn many things by doing a
post auditing of their refining mnvestment, he reacted positively to my suggestion Many oil
companies undertake such post auditing exercise routinely to learn lessons from therr
expenence of mvesting 1n large projects

To our surprise no one else was prepared to present any paper When I requested the PEG
member for exploration activities to present the exploration strategy paper, he turned around
and asked me how he should prepare such a paper and what 1t should contain Having
realized that many members were not prepared adequately to discuss strategies for their
respective department, I presented a hist of factors which we should consider while preparing
a strategic plan to involve them mn a discussion The list I suggested contamed factors and
topics such as the need for restructuring, need to train their managers on modern management
philosophy, how to attract foreign investment, what emphasis should be given to gas versus
o1l exploration, need to develop transportation alternatives, technology, cost of exploration,
cost of developing reserves, operating cost, developing cashflows for different scenarios etc

Mr Babaev dealt briefly about their present strategy of allowing the national o1l companies
to explore onshore and mviting international o1l companies for off shore exploration and even
for onshore where deep dniling 1s required He also talked about the need to develop the
national o1l services companies who have not been able to win tenders even 1n Turkmenistan
According to him there are far too many companies 1n the o1l & gas sector and there 1s a need
for restructuring He also talked about the new National O1l Company bemng orgamzed to
work with the international o1l compames and the problems they are facing of manning 1t
with qualified people who are famihar with the modern management They are looking
forward to the return of their people who are being trained by Mobil 1n the US
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There was considerable discussion on potential gas export and the role of Russia and of Iran
When I pointed out that $32 per thousand cubic meters offered by Russia for their gas to
export 1t to Ukraine was really a good offer considering the fact that thev have no other
means to export gas thev readily accepted how they are put in the comer According to them
Russia was not going to pay really that amount since the transaction did not involve the
payment of hard currency but payment 1n goods and that too at exorbitant prices Thev also
mentioned that negotiations are continuing with the Russians to solve the impasse In the case
of Iran, they first argued that there 1s good scope to sell gas to them since Iran will find 1t
more advantageous to buy from them rather than supply from thetr distant fields However
when we did some quick calculation to estimate what 1t may cost Iran to supply from their
own fields when they develop their gas infrastructure they seem to accept the hmited
opportunities to sell gas in that market There was considerable discussion on the export
potential to markets such as Turkey, Eastern and Western Europe, Russia Georgia Armema
China, India and Pakistan

When 1t was pomted out how expensive 1t 1s to sell gas into Chinese market and Russia 1s
better placed to supply that market from Eastern Siberia, Mr Babaev argued that there mav
be a break through 1n pipeline technology, which would reduce cost of transportation I
pointed out how we have been dreaming of different ways of developing vast gas reserves of
Alaska to bring to lower 48 states without any success Our discussion on gas export market
might have convinced the participants that 1t 1s not enough to have gas reserves What 1s
needed 1s marketing expertise

Along with the views of IEA on the Caspian production (based on the recent IEA study titled
Caspian O11 And Gas), I presented a forecast on future production potential that I had
prepared I also talked on the economics of different pipeline alternatives There was
consensus of opinion that 1t 1s 1n the best interest of Turkmenistan to have multiple pipeline
alternatives It became apparent that PEG 1s hopeful that the pipehne to Pakistan will be
started within two years despite the civil unrest in Afghanistan, they will succeed 1n getting
the cooperation of Russia to transport gas to Ukraine and Trans-Caspian and Trans-Iranian
pipelines will be built to transport their gas to Turkey and European market

Mr Babaev ended the meeting by suggesting that the PEG members will now develop the
strategy papers for their respective department and they would meet with us 1n smaller groups
to clanify their doubts He also mentioned that he would try to get the date extended to
complete the project by two months

LESSONS LEARNED
Prior and during the workshop we had distributed a number of reports (steps involved n

strategic planning, background material on strategic planning, cash flow tables for four
different scenarios, BP Statistical Review etc, and report on World O1l and Gas Market) to all
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the PEG members It was sad to see that despite the fact that the tash of developing the
National Strategy 1s a high visible project of national importance and that too requested by
the President s office, members were not famihiar with the reports Even when we ashed them
to bring these reports (with the exception of BP Report all were available in Russian) to the
meeting since we will be going over them, only one or two brought them to the meeting It
was not apparent that any PEG member or even Mr Babaev the chairman was taking the
project all that seriously Perhaps we may be misreading their interest Though 1t was
difficult to deal with Mr Kurbonov, the former chairman of PEG he was more interested in
the development of the strategy and had greater appreciation for 1t

It became obvious that though all the PEG members are senior level bureaucrats thev are still
not famihar with the basic economic concepts despite being exposed to them through various
seminars and workshops Though, we might have commumcated through many examples the
need for economic analysis before investing 1n any project during this workshop 1t 1s very
doubtful that we have succeeded in changing their mindset

Our questioning the economics of Turkmenbash: refinery might have succeeded i sowing
the seed in the minds of many to doubt the viability of that project It 1s even possible that it
may even lead to the cancellation of the planned three million tons expansion of that refinery
which will give just hydro skimming yields

CONCLUSION

Over all the workshop was a great success 1n that it gave an opportunity to discuss various
sensitive topics like the economics of Turkmenbash refinery mvestment, gas exports through
Russia, gas sales potential of Iran, possibility of Turkmenistan not being able to sell more
than 30 bem of gas (mere gas reserves, however huge, does not end up 1n creating market)
because of the high cost of transportation, need for restructuring the o1l and gas sector etc

We were also able to communicate strategic planning concepts and give some tools and
techniques to develop the national strategy

Hagler Bailly




APPENDIX G
THE WORLD OIL AND NATURAL GAS MARKET

THE WORLD OIL MARKET

As shown below the total world energy consumption 1s forecast to increase from 365 6
quadrillion Btu (Quads) or 183 mullion BD to 519 5 Quads or 260 million BD 1n 2010 as per the
International Energy Outlook 1998 published by the Energy Adminstration Agency (EIA) of the
Department of Energy of the USA

World Energy Consumption by Region (1n Quads)

1970 1995 2010 Amnual Change
% % % 70-95  95-2020
Developed 1351 653 1991 545 2475 476 16 12
Developing 32 155 1133 310 203 391 52 38
EE/FSU 397 192 32 146 69 133 12 17
Total 206 8 3656 5195 23 23

World Energy Consumption by Energy Source (in Quads)

1970 1995 2010 Annual Change

% % % 70-95 952020
o1l 97 8 473 1425 390 1955 376 15 21
Natural Gas 36 1 175 78 1 214 1333 256 31 33
Coal 597 289 916 251 123 6 23 8 17 22
Nuclear 09 04 233 64 249 48 139 04
Renewables 122 59 301 82 424 82 37 21
Total 206 7 365 6 5197 23 23

(one quad 1s approximately equal to 25 million tons or 500000 barrels per day)

As can be seen from the above table, the long-term world energy demand 1s forecast to increase
at the same rate of 2 3% as 1t was during the last 25 years between 1970-1995 But the pattern of
energy growth 1n terms of region and sources 1s quite different
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Energy demand growth will fall from 1 6% to 1 2% per year in the developed (industnalized)
countries Though the same will happen 1n the case of the developing countries the demand
growth 1s considerably higher at a level of 3 8% In the case of Eastern European (EE) and
Former Soviet Union (FSU), growth rate 1s forecast to increase from 1 2% to 1 7% per vear

In absolute terms, total world energy demand will increase by 154 Quads (77 million BD) and
58% of this increase 1s contributed by the developing countries and that too bv the developing

countries 1n Asia as shown below

Increase in Energy Demand by Region (2010 vs 1995)

Quads %
Developed 484 31
Developing 897 58
Chma 44 4 29
India 149 10
Others 304 19
EE/FSU 158 11
Total 1539 100

All sources of energy except nuclear are expected to grow over the forecast period Despite the
concern on environmental protection, surprisingly renewables are not expected to grow as
quickly during the forecast period as they have during the last 25 years Still the largest share of
the growth 1n the energy pie will be enjoyed by natural gas

Increase in Energy Demand by Fuels (1995 vs 2010)

Quads %
01l 530 34
Gas 552 36
Coal 320 21
Nuclear 16 1
Renewables 123 8
Total 1541 100

Some of the significant factors that will influence the world energy demand are
Gross Domestic Product (GDP) growth rate
Energy elasticity (correlation between GDP and Energy demand)
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Kyoto Protocol
01l price movement and 1ts impact on other sources of energy

In arnving at the world energy demand, the following assumptions regarding GDP growth were

made

GDP Growth Rates (% per year)

70-80 80-90 90-2000 95-2010
Developed 31 29 20 23
Developing 56 31 48 52
EE/FSU 26 19 -38 37
Total World 34 28 21 31

Economues of the developing countries are expected to grow at 5 2% per year which 1s higher
than that for the developed countries and EE/FSU Because of the recent Asian crisis and
especially the melt down of the economies like Indonesia and South Korea and to lesser extent
that of Japan, Malaysia, Taiwan and Thailand, 1t 1s difficult to predict how soon they will recover
and also what impact they will have on other countries Thus there 1s certain amount of
uncertainty regarding the above GDP growth rates

World Energy Consumption by Region and Fuel (Quads) 1995-2010)

Avg Annual
% Change (Long
1995 2010 Term Growth)
Western Europe
01l 292 451 308 389 03
Natural Gas 125 193 233 295 38
Coal 97 150 96 121 <01
Nuclear 82 127 8 101 -12
Other 51 79 74 94 21
Total 647 791 12
Total Industriahizaed Countries
(0)1] 851 428 1023 413 12
Natural Gas 42 211 633 256 27
Coal 354 178 409 165 10
Nuclear 193 97 186 75 -11
Other 171 86 226 91 18
Total 198 9 2477 14
Developing China
O1l 236 328 416 303 38
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World Energy Consumption by Region and Fuel (Quads) 1995-2010)

Natural Gas 51 71 200 146 74
Nuclear 12 17 27 20 4
Other 40 56 86 63 41
Total 719 1373 42
EE/FSU

01l 124 234 165 239 22
Natural Gas 214 403 322 467 24
Coal 138 260 132 191 06
Nuclear 25 47 31 45 05
Other 30 56 40 58 21
Total 531 690 17
Total World

O1l 1425 390 1955 376 21
Natural Gas 781 214 1333 256 33
Coal 916 251 1236 238 22
Nuclear 233 64 249 48 -04
Other 301 82 424 82 21
Total 3656 5197 23

EIA has considered a high and low case depending upon faster and slower economic growth In
the High Economic Growth Case, the world energy demand will be 585 5 quads (65 9 quads
higher than the reference case) and 1n the Low Economic Growth case, 1t will be 460 quads

(59 6 quads lower than the reference case) This sensitivity analysis clearly shows that the world
energy demand will be very much influenced by what path the economic growth will follow 1n
the coming years

The second factor that will influence the world energy demand 1s the correlation between
economic growth and energy demand The following table shows the historical energy
elasticities as well as the forecasts

Energy Elasticity by Region (1970-2010)

1970-75 75-80 80-85 85-90 90-2000 2000-2010

Developed 074 069 003 055 0384 054

Developing 098 094 177 133 103 074

EE/FSU 127 289 139 039 068 049

Total World 095 094 069 069 089 072
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There has been close correlation between economic growth and energv demand However this
correlation varies depending upon the stage of economic development In developed countries
this correlation was very strong when their economies were getting industnialized However as
their services sector started to dominate 1n 1ts contribution to the overall GDP the link between
economic growth and energy demand has started to weaken After certain stage in economic
development incremental 1ncome 1s spent more on goods and services that require less energy In
developing countries, energy demand and economic growth have been more closelv correlated
with the elasticity being closer to 1 0 In the case of the developing countries many may be
switching from non-commercial energy sources to commercial energy sources as well as buving
goods and services for the first ime which are energy intensive

In the case of EE/FSU which have the problem of transition economtes 1t has been difficult to
fathom this link Until 1990, increases in economic activities were more than matched by
increased energy consumption From 1990 to 1995, both GDP and energy consumption were
both dechmng But GDP fell more rapidly, causing a rise 1n energy intensity In many of these
countries, consumers are still not exposed to the real prices for their energy consumption On the
other hand neither did they have the higher standard of living of the developed world Therefore
projecting future energy elasticity for EE/FSU 1s more problematic with greater uncertainties
than 1n the case for other regions

IMPACT OF KYOTO PROTOCOL

In 1992, a Framework Convention on Climate Change was endorsed in Brazil, with a stated aim
of stabilizing atmospheric concentrations of greenhouse gases The mitial agreement called for
voluntary actions by Annex I countries (including all the developed countries, many countries
from EE/FSU but excluding countries from CAR and Transcaucasus) to stabilize greenhouse gas
enmussions at 1990 levels by 2000 On December 11, 1997, in Kyoto, the Annex I countries
agreed to a new set of commitments for reducing greenhouse gas emissions The following table
gives some statistics on what Annex I country has to do meet Kyoto protocol

Carbon Emissions in the Annex I Countries, 1990-2010 &
The Impact of Kyoto Protocol in 2010
(m million metric tons of carbon)

Forecast Kyoto  Reduction % Change from
Country 1990 Emissions 2010 Target from 2010 1990 2010
Us 1346 1803 1252 552 -7 -31
Canada 126 170 118 52 -6 -30
Japan 274 342 258 85 -6 -25
West Europe 971 1101 893 208 -8 -19
Australasia 90 119 97 22 8 -18
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Carbon Emissions in the Annex I Countnes, 1990-2010 &
The lmpact of Kvoto Protocol in 2010
(tn mullion metric tons of carbon)

Forecast Kyoto Reduction % Change from
Totnltry 1990 Emis&isas 2838 Txgkt from 2010 -7 -26
FSU 991 792 991 -199 0 =25
EE 299 280 277 3 -7 -1
Annex I 4097 4607 3886 721 -5 -16

To achieve the carbon emissions target under the Kyoto Protocol, emussions in 2010 would have
to be 26 percent lower than those currently projected for the developed countries of Annex I in
the reference case In contrast emissions in EE/FSU are much lower than they were mn 1990
There are many possible alternatives to reach these targets Non fossil energy may be subsututed
for fossil fuels Alternatively high-carbon fuels like coal may be replaced by o1l or by gas
Further, improved end-use efficiency or reduced reliance on energy intensive activities may serve
to reduce the link between nising economic activity and increased energy consumption Actions
not related to energy may also promote programs toward the goals set out by the Protocol by
reducing other greenhouse gases If the developed industries were to achieve the targets set by
the Protocol solely by reducing the consumption of fossil fuels, then the forecast energy demand
will be lower by 40 to 60 quads (20 to 30 million BD) by 2010

Thus forecast does not address the uncertainty ansing from the consequences of implementing the
Kyoto Protocol The Kyoto Protocol could prompt changes 1n the fuel use characteristics of
motor vehicles, which could result in the decrease of 011 demand by 8 0 million BD

WORLD OIL DEMAND

Long term o1l world o1l demand 1s forecast to grow at an average rate of 2 0 % per year During
the last ten years between 1987-1997 world 01l demand has been growing at the rate of 1 5% per
year, the same rate as 1t was between 1970 and 1995 As can be seen from the following table,
the largest increase n o1l consumption 1s forecast to take place 1n developng countries of Asia
Of the total increase of 24 4 million BD (1220 mllion tons) between 1996 and 2010, 8 1 mullion
BD (or 31%) 1s because of the increase 1n o1l demand 1n Asia Even after considering the recent
turmoil 1n Asia Pacific, 1t can be argued that the demand increase m Asia could exceed 19 9
Million BD 1n 2010 Former Asian Tiger economues hke South Korea, Taiwan, Hongkong and
Singapore had registered a growth of 7 to 9% per year during the last ten years Between 1987
and 1997, India’s demand has almost doubled But this forecast shows what can be considered as
a modest growth of just 3 6 % for India
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World O11 Consumption (millien barrel per dav)

1996 2010 Avg Annual

Change (%)

USs 183 227 13
Canada 18 22 14
Mexico 19 27 23
W Europe 143 149 03
Japan 59 70 14
Australasia 12 16 14
DEVELOPED 434 511 11
FSU 44 59 19
EE 13 19 29
Chimna 35 70 50
Other Asia 66 102 31
Middle East 42 56 22
Africa 24 41 32
Brazil 15 28 38
Other C&S America 25 45 38
DEVELOPING 225 369 35
Total World 715 959 20

Although o1l 1s the most important energy source 1n the majority of the industrialized countries,
1ts share of total energy consumption 1s forecast to fall by 1 5 % between 1995 and 2010 This 1s
most pronounced 1n Western Europe where the decline 1s as much as 6 2 % The decline reflects
a continuation of trends 1n these countries where newer technologies use o1l more efficiently and
natural gas and other energy sources replace o1l for many uses The major portion of o1l=s
growth within the developed economues 1s 1n fuels used for transportation, where 1t has no
substantial competition In Western Europe, o1l use for power generation and home heating 1s
being replaced by natural gas Even in many industrial uses, o1l 1s losing market share to natural
gas and electricity

The greatest potential for growth 1n transportation energy demand 1s 1 the developing world
Passenger car ownership rates are very low 1n the developmg countries 1n comparison to the
developed world South Korea has a passenger car density of 132 cars per 1000 mhabitants both
China and India have rates between 3 to 4 per 1000 mhabitants When mcome rises above the
subsistence level, demand for vehicle ownership tends to be highly mncome-elastic Vehicle
ownership in some of the developed countrnes are as follows US 750, Japan 525, UK 475 and
Austraha 600
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WORLD OIL SUPPLY

World O1l Supply by Region 1996-2010 (in milhion BD)

1996 2010
Iran 39 45
Iraq 06 32
Saud: Arabia 106 135
Persian Gulf OPEC 209 286
Nigena 22 31
Libya 15 17
Algena 14 22
Venezuela 32 52
Total Other OPEC 10 137
OPEC 309 423
USs 94 89
Canada 25 33
Mexico 33 41
North Sea 63 71
China 31 36
FSU 71 121
C & S America 33 47
Middle East 2 22
Africa 26 4
Asia 21 32
Total Non-OPEC 435 55
Total World 74 4 973

During the last ten years between 1987 and 1997, OPEC has increased 1ts production from 19 2
million BD to 29 9 million BD whereas the production from Non-OPEC has gone up shghtly
from 41 9 milhion BD to 42 3 million BD during the same time period For the forecast period to
2010, OPEC production 1s forecast to increase to 42 3 million BD and Non-OPEC production to
55 million BD Thus 1s a sigmificant increase in the Non-OPEC production OPEC lost
considerable market share after 1978 when crude prices went up considerably However after
1986 when OPEC lost considerable power in controlling crude prices, OPEC started to gain
market share Its market share which was only 32% mn 1987 increased to 41% and forecast to
continue to mcrease to 43% by 2010-a small increase of just 2%

Despite the lower crude o1l price forecast, the long-term outlook for Non-OPEC supply remains
optimistic New exploration and production technologies, aggressive cost reduction programs by
the o1l industry, and attractive fiscal terms to producers by governments are some of the factors
responsible for such an optimistic outlook
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With the reserve-to-production ratio of Gulf producers exceeding 75 vears Persian Gulf OPEC
has sigmficant expansion capacity

Proved Reserves of O1l
1977 1987 1997 At End of 1997
«—~bilhon bbis-— Share R/P ratio

Non-OPEC

Mexico 140 486 48 8 38 336
Russia 487 47 217
USA 355 354 302 29 98
China 200 184 240 23 205
Norway 60 148 112 10 86
UK 190 52 45 05 52
Total Non-OPEC 2171 2313 248 4 240 161
Venezuela 182 563 64 9 69 595
Iran 620 928 930 90 690
Iraq 345 1000 1120 108 100+

Saudi Arabia 153 1 169 6 2615 252 795
UAE 324 98 1 978 94 100+
Libya 250 210 295 28 556
Nigeria 187 160 155 16 202
OPEC 4362 668 4 7886 76 0 752
Total 6533 8997 1037 100 409

Not only Persian Gulf OPEC has vast reserves, 1ts production economucs are extremely
attractive The cost to produce a barrel of o1l in Persian Gulf OPEC ranges between $1 00 to

$1 50 depending upon the field size The capital investment required to mncrease production by
one barrel per day m that region ranges between $2,525 and $4,866 Because of these reasons
even 1f the crude o1l prices remain around $14 per barrel, total development and operating costs
as a percentage of the total revenues range between 15 to 20%

For OPEC producers outside the Persian Guif, the cost to expand production capacity 1s
considerably greater and 1t ranges from $7,610 per barrel (Indonesia) to $10,240 (Venezuela)
Nevertheless, even this group of producers can expect margins 1n excess of 40% 1n the low price
case

Though OPEC enjoys an attractive margin and has considerable cash flow from 1ts o1l
operations, 1t 1s not certain that all of them will invest the surplus cash flow to increase

Hagler Bailly
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production capacity Because of the huge fiscal deficits they mav be forced to divert that cash
flow to balance the budget

Depending upon the scenario (1 ¢ reference or low or high price case) OPEC production could
be as low as 35 3 mllion BD 1 the High Price Case (demand will be lower and non-OPEC

supplies will be more) and as high as 48 8 million BD 1n the Low Price Case (demand will be
higher and non-OPEC supplies will be less)

WORLD OIL PRICE PROJECTION

The Arab Light Crude Oil Price
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and then again 1n 1979, crude price has fluctuated within a narrow range of $13 00 and $18 00
per barrel It 1s interesting to review the performance of the crude o1l price forecasters over the
years to assess the ability of the economusts to predict the long-term trend in crude o1l price
movement

Before 1973, even when the demand for OPEC crude used to increase every year and one could
see the OPEC getting nto the dniver=s seat, most forecasts made during that time period used to
predict that crude o1l price may go up by 10 to 15 cents per barrel per year In other words crude
o1l prices will remain around $3 00 per barrel Once the crude price went up m 1974 to $11 00
per barrel, again the forecasts were predicting that they would remarn 1n the range of $11 00 to
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$12 00 per barrel For the next four years those forecasts actuallv turned out to be correct
However when crude prices started to go up in 1979 long term crude price forecasts were
revised almost every quarter and most were predicting a crude o1l price of $ 50 to $60 per barrel
by 1990 In today s dollars 1t would be more than $120 per barrel Even after the crude prices
started to decline after 1983 the forecasts were for a real price increase The only difference was
that the starting point was at a lower level depending upon the then prevailing crude o1l price

However after the price drop m 1986 the o1l economusts started to acknowledge that o1l also
behaves Iike any other commodity and 1t has 1ts own short and long term income and price
elasticities The forecasts made duning the first five to seven years after 1986 were predicting
that crude o1l price will be around $20 per barrel with an upside potential of about $5 to $10 per
barrel and the down side nisk of $2 to $4 per barrel However the recent forecasts predict long
term
crude
o1l
prices 35
with a
very
narrow 25 |
range
and
expect
them to
be less
than 5]
$20 per
barrel 1998 2000 2002 2004 2008 2008 2010
What YEAR

o1l
econom
1sts have learnt from their bitter experience of forecasting over the years 1s that 1t 1s just not
possible to forecast crude o1l prices with any kind of accuracy The following four crude o1l
scenarios are suggested for our planning studies

FORECAST OF BRENT CRUDE OIL PRICES FOUR SCENARIOS
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The following table gives a companson of various crude o1l price forecasts It should be pointed
out that most of the forecasts with the exception of Petroleum Economists Ltd have similar
predictions

Comparison of World O1l Price Projections, 2000-2010 ($ per barrel)
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2000 2005 2010
DOE s E1IA
Reference Case 1911 2020 20 81
High Price Case 2] 86 24 51 26 97
Low Price Case 14 47 14 59 14 44
DRI 17 29 19 27 2107
IEA
Capacity Constraints 18 18 2673 2673
Case
Energy Savings Case 18 18 18 18 18 18
PEL 1531 1397 1314
PIRA 19 52 18 54 19 13

O1L/SurrLY DEMAND FOR EUROPE

Based on the Western European consumption of 14 1 million BD and production of 6 8 million
BD 1n 1997, the net import requirement was 7 3 milhion BD As shown below there was gross
mmport of 8 9 million BD and gross export of 1 6 milhon BD

Western European Oil Import/Export

Millhion BD

1997
Import from
USA 02
Mexico 02
S & C America 02
FSU 18
Middle East 38
North Africa 20
West Africa 08
Others 03
Total 89
Less Export 16
NET IMPORT 73
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According to EIA s crude o1l production projection there 1s an increase in North Sea production
of 0 8 million BD Hence the o1l demand increase of 0 7 million BD of Western Europe can be
eastly met from the North Sea In addition there 1s bound to be competition from Algeria (which
1s 1ncreasing 1ts production by 0 8 million BD) and also from West African producers This does
not mean that Caspian o1l, which will reach Mediterranean or Baltic will find a depressed
market Even assuming that Russia will be able to increase 1ts export to the European market by

1 0 mllion BD and Caspian producers to the Mediterranean by 2 0 million BD there 1s stll need
for Middle East crude to meet the petroleum requirements of Europe Since crude o1l market 1s
not a regional market unhike gas Caspian crude will command a price which 1s 1n equilibrium
with either the Middle East crude (getting a quality premuum) or West African crude (since West
African crudes are sweet and hght Caspian crude may not get any premium) or the North Sea
crude as shown below

Let FOB Brent Crude ol price be P(Brent)

Let the transportation cost to move Brent to Mediterranean be T(Brent-M)
Let FOB Arab Light crude o1l price be P(Arab)

Let transportation cost to move Arab light to Mediterranean be T(Arab-M)
Let the quality premium of Brent over Arab be Q(B-A)

Let FOB Caspian crude o1l price be P(Casp)

Let transportation cost to move Caspian to Mediterranean be T(Casp-M)
Let the quality premium of Caspian over Arab be Q(C-A)

P(Arab) = P(Brent)+T(Brent-M)-T(Arab-M)-Q(B-A)

P(Casp) = P(Arab) +T(Arab-M) + Q(C-A) B T(Casp-M)
P(Casp) = P(Brent) + T(Brent-M) B T(Casp-M)- Q(B-A) + Q(C-A)

OIL SUPPLY/DEMAND FOR ASIA PACIFIC

As explained 1 the earlier section, increase in demand for Asia pacific region will result in
increase demand for both the Middle East and potentially Caspian crude as shown below
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Asia Pacific Import/Export
(i mithon BD)
1997 2010 Inc/(Dec)

Import from

UsSA 02 02 0
S & C America 01 01 0
W Europe 01 01 0
FSU 02 10 08
Middle East 109 184 75
North Africa 01 01 0
West Africa 06 08 02
Gross Import 122 207 85
Net Export 03 05 02
NET IMPORT 119 202 83

As shown above, the projected increase in Asia Pacific demand of 8 3 million BD can be met by
increasing the export from the Middle East and also from FSU (in this case Caspian producers)
Let us now try to analyze what netbacks Caspian crude o1ls can get back by selling 1n these
markets It 1s necessary to rerterate that since crude o1l can be easily moved around the world and
the freight element as a percentage of crude o1l price 1s not big, over the long-term there 1s no
particular advantage of selling 1n one market over the other

Let the transportation cost of moving Arab light to Japan be T (Arab-J)
Let the transportation cost of moving Caspian Crude to Japan be T (Casp-J)

The netback that Caspian crude o1l can get by selling 1n Japanese market 1s as follows
P(Casp) = P(Arab) + T(Arab-J) + Q(C-A) B T(Casp-J)

If we compare the above netback with the one that can be obtained 1n Mediterranean the
advantage of these two markets depend upon the following being positive or negative,

T(Arab-J)-T(Casp-J) B ( T(Arab-M) B T(Casp-M) )

In other words 1t 1s the transportation differential of Caspian crude and Arab Light o1l 1n
Mediterranean and Japanese market that will be the deciding factor It 1s true that in recent years
that Persian Gulf crude producers have been able to enjoy a higher netback of about one dollar by
selling 1n Asia Pacific market compared to selling in European market As shown above since the
crude o1l market 1s a world o1l market and not a regional one, and the Persian Gulf producers will
be the marginal suppliers, there will be no particular advantage of one market over the other but
for the transportation advantages
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If Caspian crude can be moved cheaper to the Asia Pacific market than to the Mediterranean
then Caspian producers will enjoy a better netback by selling 1n that market than in the
Mediterranean market Arguments have been made by some consultants that 1t 1s better to sell in
the Asia Pacific market since that market 1s growing the fastest West European o1l demand 1s
likely to show very little buoyancy In addition, there 1s likely to be far more competition 1n that
market since crude o1l production 1s likely to increase 1n the North Sea North Africa Russia and
West Africa All these producers will find 1t more advantageous to sell in European market than
to take 1t other markets But the conclusion of this author based on the projection that Persian
Gulf producers will continue to be the marginal producers, there 1s no particular advantage of
being 1n one market over the other

WORLD GAS RESERVES AND DEMAND/SUPPLY (1995-2010)
As shown below, proved world gas reserves are more than adequate 1f we were to take a look at
the reserves to production ratio of more than 64 However unlike o1l 1 the case of gas just these

statistics do not give the true picture of the adequacy of gas supply Gas markets are regional
because of the difficulty and cost in transporting 1t

World Proved Reserves of Gas

1997 1987 1987 At End of 1987

Trithon BCM Share R/P ratio
Russia n/a n/a 48 14 332 859
Iran 14 16 13 86 2294 158 100+
Qatar 113 444 849 59 100+
UAE 061 576 5 80 40 100+
Saudi Arabia 248 414 540 37 100+
USA 595 529 471 33 88
Venezuela 116 269 405 28 100+
Algena 354 300 370 26 548
Nigenia 122 238 325 22 100+
Iraq 079 074 31 22 100+
TOP TEN n/a n/a 109 59 757 -
Turkmenistan n/a n/a 286 20 100+
Malaysia 048 148 226 16 574
Indonesia 068 207 205 14 297
Uzbekistan n/a n/a 188 13 387
Kazakhstan n/a n/a 184 13 100+
Total World 7135 107 52 141 33 100 641
OECD 1342 17 11 14 09 96 136
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The top ten countries have 76% of the world proved reserves of natural gas In the case of o1l the
top ten countries account for 85% of the world proved reserves Thus natural gas reserves are
more widespread geographically than o1l reserves However many countries with huge gas
reserves especially 1n the Middle East seem to be giving greater importance to the exploitation of
therr o1l reserves for which they get better netbacks than that to the exporting of gas

World Gas Consumption 1995-2010 (in bilhon cubic meters)

Avg Annual Change

1995 2010 (%)
Developed countries 6113 8150 16
USA 3594 665 1 38
Western Europe 623 792 15
Japan 1166 0 17574 25
Total Developed
FSU 5830 8377 22
EE 76 4 1585 40
FSU/EE 662 2 996 2 24
Developing
china 170 849 75
India 170 93 4 94
Other Asia 99 1 3424 68
Middie East 1330 1924 26
Africa 481 679 28
C & S America 736 203 8 67
Total Developing 3877 9877 56
Total World 22159 3738 4 32

As mentioned earlier, natural gas 1s expected to be the fastest-growing primary energy source 1n
the world at a rate of 3 2 % per year over the forecast hortizon Much of the growth 1s expected to
fuel electricity generation worldwide Resource availability, cost, and environmental
considerations will also contribute to growing use of gas in industrial, commercial, and
residential sector applications

The following table gives a supply/demand picture of gas based on 1997 BP statistics review
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World Gas Demand/Supplv 1997 (in billion cubic meters)

Consumption Production Trade Inventor
USA 6325 5453 818 54
Canada 749 156 8 -822 03
Total North 740 2 7352 03 47
America
Germany 790 173 690 -73
Italy Netherlands 539 195 392 -4 8
Norway 391 671 -342 62
UK 04 467 -423 -40
Total Europe 858 870 -04 -08
4172 2755 1653 -236
FSU 4927 6234 -116 8 -139
Total Middle East 158 7 166 7 -110 30
Total Africa 510 941 -49 6 65
Indonesia 328 690 -357 -05
Japan 651 0 643 08
Malaysia 178 394 216 -02
Total Asia Pacific 2505 240 4 103 02
Total World 2196 7 2223 0 0 263

In the case of oil, 40 1 mllion barrels per day, which amounts to 56% of the total world
consumption, are internationally traded to balance the requirements of different countries
However n the case of natural gas, annual international trade 1s only 20% of the total world gas
consumption comprising 321 7 billion cubic meters (bcm) by pipehine and 111 3 bem 1n the form
of LNG To support the forecast world consumption of 3738 bem of gas in 2010 the
international trade 1n gas -both pipeline and LNG -has to go up sigmficantly

The Kyoto Protocol 1s definitely a positive factor supporting increased consumption of gas
However if the crude o1l prices remain soft or the perception on the part of the investors 1s one of
soft crude o1l prices, then not enough capital will be invested 1n 1nternational pipeline projects or
even more expensive LNG projects

PERCEPTION OF IEA’S GAS SECURITY

In 1995, International Energy Agency (IEA) completed a study titled “THE IEA NATURAL
GAS SECURITY STUDY ” The purpose of the study was twofold to discuss and clarify the
concept of security of supply in relation to natural gas and to provide factual information on
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various aspects of gas secunty and on the present and future secunity situation of individual IEA
countries

The study defines energy security as being 1n a state to supply natural gas agamst two broad
categories of isk They are long term nisk that new supplies cannot be brought onstream to meet
growing demand for either economic or political reasons and nish of disruption to existing
supplies such as political disruptions accidents or extreme weather conditions Ol secunity
1ssues are different from the gas security 1ssues This is because of the nigid nature of
transportation 1n the case of gas (though 1t 1s not true for LNG) the relative difficulty of storage
and the regional nature of gas markets

The study has concluded that under a scenario of rnising o1l prices (for example in one of [EA=s
studies the o1l price 1s forecast to rise to $28 per barrel by 2005), to which gas prices in many
regions remain coupled, there would seem to be no problem in economic or commercial terms 1n
bringing new supples to markets grven current cost estimates However under a scenario of
constant o1l prices the conclusion 1s less clear For example at an o1l price of $18 per barrel an
analysis prepared for IEA of the costs of possible new supplies for Europe shows that only a
small proportion of the forecast demand growth to 2010 could be met under current cost and
pricing conditions

Analysis of political disruptions in OECD Europe reveals that most countries could continue to
supply their core customers for many months, and 1n some cases indefinitely in the event of a
total disruption 1n deliveries from therr single largest non-OECD suppliers European gas
companies have 1n place supply flexibility 1n the form of spare import capacity from other
supphliers, reserve production capacity and seasonal storage Demand for gas can also be reduced
by cutting supplies to those who can easily switch to alternative fuels hike fuel o1l

THE OUTLOOK FOR GAS EXPORT MARKETS IN OECD EUROPE

Gas Balance for OECD Europe (in billion cubic m)

1992 2000 2010
Demand 306 6 412 4 5028
Production for Own Use 142 6 1574 1755
Contracted Imports From
Norway 296 607 692
Denmark 23 38 38
France 04 06
Germany 13 23 20
Italy
Netherlands 392 193 132
UK 06 06
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Gas Balance for OECD Europe (1n bilhon cubic m)

1992 2000 2010
Russia 630 730 154
Algenia 354 589 483
Nigeria 05 53
Libva 22 17 00
Secured Supply 316 0 3790 3335
Supply yet to be secured 94 334 169 3
Assumed Contract extensions
Norway 69 157
France 06
Germany 03
Netherlands 173 182
Russia 18 606
Libya 17
Algena 103
Subtotal Extensions 259 107 3
Production for own use 11
Norway 05 27
UK Interconnector 38 140
Algena 11 95
Russia 98 201
Qatar 29 29
Denmark 01 11
Turkmenistan 110
Subtotal Possible new supply 183 625
Total New Supphes 42 169 8

Source The IEA Natural Gas Security Study

The above table represents one example of how gas demand in OECD Europe could be covered
during the period up to 2010 Following observations can be made concerning the above table

> Production for own use in OECD European countries 1s expected to increase marginally
over the forecast period, but less than demand, thus increasing the need for imports

> Contract imports volumes from some of the major suppliers, in particular Russia, will
level off and decline before the end of the forecast periods Contract extensions are
therefore necessary for these countries With the exception of the Netherlands, all have
enough reserves to support higher export
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The unsecured supply 1n 2010 amounts to around 169 bcm According to the IEA report
there will be no trouble mn meeting these requirements Even after an additional export of
20 bem from Algena total export from that country 1s below the stated goal of 75 bem by
Sonatrach

Total Russian export of 96 bem projected for 2010 needs some investment 1n
transportation infrastructure However this expansion of the additional pipeline capacitv
1s relatively cheap

The continent of Europe should be regarded as one gas market with countries in Central
and Eastern Europe potentially competing for volumes from some of the same sources
that will supply OECD Europe countries Historically these countries have taken all
these supplies from Russia based on short-term contracts Both for economic (supplies
from the North Sea are more expensive compared to Russian) and geographic reasons 1t 1s
more likely that Russia will remain the main supplier to these countries despite the
mterest of diversifying their supplies for strategic reasons

As shown below OECD Europe will increasingly rely on outside supplies to meet 1ts
requirement according to the IEA report

OECD Europe’s Dependence on Various Suppliers (percent)

1992 2000 2010
Indigenous production not for exports 451 372 351
Russia 199 200 191
Algena 112 142 135
Norway 93 16 1 174
Netherlands 124 87 62
Turkmenistan - - 22
Others 21 38 65

The followng table shows the demand for OECD Europe by countries and also the need

for additional import for 2010

Future Supply Requirements for OECD Europe by Countries for 2010 (in BCM)

Production &

Contracted Additional Contract Need for New

Demand Supphes Requirements Renewals Supplhies

Austna 105 48 57 29 28

Belgium & 187 116 71 46 25

Luxembourg 00 00 00 00 00

Denmark 44 44 00 00 0o
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Production &

Contracted Additional Contract Need for New

Demand Supphes Requirements Renewals Supphes

Finland 55 41 14 14 00
France 502 329 173 145 28
Germany 1010 450 560 499 61
Greece 41 30 10 00 10
Ireland 25 00 25 00 25
Italy 884 517 367 217 150
Netherlands 470 474 -04 00 -04
Norway 13 14 01 00 -01
Portugal 38 27 11 00 11
Spain 187 97 90 62 28
Sweden 23 11 11 00 11
Switzerland 41 22 19 19 00
Turkey 319 84 235 00 235
UK 108 6 103 4 52 42 10
Total 5028 3336 1692 1073 618

The above table shows that the sellers of new gas have relatively a huge potential to sell gas in

Germany, Italy and France

CENTRAL AND EASTERN EUROPEAN EXPORT MARKETS

As shown below, total demand 1n Central and Eastern Europe has been 64 7 bcm and total import
has been 34 3 bcm

1995 (bem)
Demand
Bulgaria 50
Czech 66
Hungary 102
Poland 99
Romania 240
Slovakia 48
Others 42
TOTAL 647
Production 304
IMPORT 343

Source BP Statistical Review of World Energy 1997
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If we accept the growth rate of EIA study of 5 3% per vear then the total demand of Central and
Eastern Europe 1n 2010 will be 148 bcm The production 1n this region 1s projected at best to
remain at the same level as 1n 1995 On this basis, the import requirement from this region
will be 117 6 BCM According to a study by Cedigaz 1mport requirement for this region 1s
forecast to be 1n the range of 70-90bcm The significant reason for lower import requirements 1s
due to a much lower demand by Cedigaz

Only a small share of projected demand 1n 2010 1s already contracted for Thus a large portion of
the demand 1s up for grabs Russia, the previous suppher would like to hold onto the old markets
Recently Poland has signed up a long-term take-or-pay contract with Gazprom for the deliverv of
250 bem over a 25-year period Poland 1s also planning to buy gas from Gasunie and Norway
Hungary=s o1l company MOL has signed up a contract with Gazprom to buy 225 bem over a 20-
year pertod Czech and Slovak republics, which serve as transit countries for Russian gas to
Europe usually, pay less for their imports from Russia Still Czech has contracted with Norway
for the delivery of 53 bem over 20 years despate 1t being expensive Czech will continue to
depend upon Russia as therr main suppher Slovak has not showed any desire so far to diversify
their supply sources

Bulgaria, which also serves as a transit country for Russian gas has shown a desire to be
independent of Gazprom to secure its gas supply Since many of these countries (Romania
included) do not have enough hard currency to spare despite their desire to be independent of
Russia do not have much option and may not prove to be an attractive market for Turkmen gas

EXPORT POTENTIAL TO UKRAINE

Ukraine like any other FSU country 1s energy nefficient In 1990 Ukraine consumed 115 bem of
gas (36% of primary energy supply) By 1995, gas consumption which was mostly from Russia
and Turkmemstan had declined to an estimated 73 bem (increasing to 41% of primary energy
supply) as a result of price increases imposed by its supphers According to an IEA study, under
moderately optimistic assumptions and reform policies and economic growth, Ukraman gas use
could recover to about 110 bcm by 2010 Depending upon which gas production assumption 1s
used Baccording to Ukraiman authorities 1t 1s likely to be 35 5 bcm and independent analysts
project 1t to be around 20 bem-1mport requirement may range between 74 5 bem and 90 bem

Ukrame has strongly criticized the Russian decision to build a new export pipeline across Belarus
and Poland to Germany arguing that Ukraine stands ready to transit much more than 1t currently
does If 1t does succeed 1n convincing Gazprom to route a high share of incremental gas exports
to Europe through Ukraine, and Gazprom convinces Kiev to continue taking payment for transit
services 1n gas rather than in cash, incremental gas needs could be covered more or less for the
foreseeable future by Russia
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In 1997 1t began importing 6-10 bem per vear of Uzbek gas 1n part to replace volumes cut by
Turkmemstan It has also held exploratory talks with Iran Since 1995 the Ukraiman authonties
have been experimenting with import liberalization by allowing half a dozen private or
corporatized trading companties to handle the bulk of imports

EXPORT POTENTIAL TO TURKEY

The potential size of the Turkish gas market makes 1t a prime target for all producers supplving
or hoping to supply gas to Europe In 1997 total gas consumption amounted to 11 bcm
corresponding to 9 9 % of total primary energy supply (TPES) Currently the power sector
accounts for more than 50% of gas use in Turkey Gas consumption by industry and residential
sectors remains restricted by the current size of the transmission and distribution gnids

The Turkish Mimistry of Energy and Natural Resources projects a demand of 31 bem of gas
(representing 18% of TPES) 1n 2010 On the other hand Botas the national pipeline company 1s
making arrangements to import 60 bem per year by 2010 Turkey 1s already importing LNG from
Algeria since 1994 At the beginming of 1998, Botas was negotiating with ten different potential
suppliers as shown below

1 Russia Contract signed 1 1998 for 6 bcm Current negotiations to increase the supply to
16 bem Either via Bulgarna or Georgia or by a laying a pipeline through the Black Sea
2 Algena Contract for delivery of 2 bem equivalent of LNG which started to deliver in
1994
Iran Signed a contract in 1996 to supply 10 bcm per year by 2000
Irag A proposed 1380-km pipeline with a capacity to deliver 10 bcm per year from the
northeastern Iraq to Anatohia
Nigeria Botas has signed a contract for LNG deliver of 1 2 bem per year
Egypt Memorandum of understanding for LNG delivery of 4 bem
Qatar Memorandum of understanding for LNG delivery of 1 bcm
Abu Dhabi MOU for unspecified amount of LNG
Oman MOU for unspecified amount of LNG
0 Turkmemstan MOU for deliveries of up to 20 bcm
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With so many potential suppliers eager to supply gas, Turkey 1s 1n an excellent position to get
good terms from 1ts suppliers There 1s currently a widespread feeling that Botas= demand
forecasts could be over-optimistic and that the company has over-contracted The World Bank
expects Turkish gas demand to be significantly below the one forecast by Botas and even by a
wide margin below the lower projection of the Turkish Government
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EXPORT POTENTIAL TO PAKISTAN AND INDIA

In 1997 Pakistan consumed 15 8 bem of gas and 1s projected to mcrease to as much as 48 bcm
per year according the latest IEA report on Caspian O1l And Gas Currentlv Pakistan 1s self
sufficient in gas Its gas production 1s projected to level off at 27-29 bcm verv soon The
country=s Sw gas field ( opened 1n 1955) and Man field ( opened 1n 1966) are at fairhy advanced
stages of depletion Many other fields that were put into operation recently are comparatively
small On the other hand if exploration can be ntensified 1n Pakistan there are good possibiltties
to find more gas Also 1if gas price reforms are put into effect demand may turn out to be less
than projected Thus the deficit in Pakistan=s gas supply of 20 bcm may be less than projected
Besides Turkmenistan other gas producing countries mn the vicimty namely Iran and Qatar are
mterested 1 Pakistam market It 1s doubtful that Pakistan can support more than two projects

The Indian gas market 1s the larger prize in producing countries= and companies= race to gamn
footholds 1n South Asia India consumed 24 4 bem of gas in 1997 according to BP statistics
Since gas accounts for 9% of TPES presently, the potential for substitution 1s considerably great
Though many analysts are forecasting India=s gas needs to increase to 75bem by 2010, 1t can
consume far more than that if gas 1s available at competitive costs According to the EIA
projection India=s gas demand 1n 2010 may be 93 bcm India=s gas production 1n 2010 1s
forecast to be around 38 bcm, calling for imports of more than 37 bem by 2010 However the real
potential of India=s gas market may be more than 50 to 60 bcm by 2010

India 1s currently looking hard for new supply of gas Gas could be imported via pipelines from
Turkmemnistan, Iran Qatar Oman or Bangladesh, and /or as LNG from Middle East Far East or
other sources Unless LNG costs can be further brought down, 1t would be a big luxury for a
developing country hike India to afford it Oman has already given on the possibility of supplying
gas to India through pipeline The same 1s likely to happen with Qatar Potential export from
Bangladesh 1s limited Thus the real potential alternative sources for India are Turkmenistan and
Iran But to receive gas from these two countries, overland pipeline has to pass through Paksitan
Unless some break-through can be achieved, India 1s unlikely to find 1t feasible to depend upon
gas supply via Pakistan for security reasons In the case of Turkmenistan, there 1s the additional
problem of pipeline having to pass through Afghamstan

In terms of cost of supplying gas to India, a World Bank study has found Middle East sources
(Iran) cheaper than Turkmemstan But given the present US embargo against Iran by the US, 1t
would be difficult to raise international finance for any Iraman project to supply gas to India
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EXPORT POTENTIAL TO CHINA AND JAPAN

Currently Chinese gas market 1s small (19 3 bem 1n 1997) It 1s forecast to increase to 85 bem
based on the EIA study According to the IEA study Chinese gas demand 1n 2010 1s likelv to be
only 34-52 bcm As in the case of India, the potential Chinese market 1s hikely to be much larger
than erther the one projected by EIA or IEA 1f gas 1s available at competitive cost since the gas
share of TPES 1s less than 4% Moreover, pollution problems related to coal burning bv power
plants, industry and households 1n urban areas are already extreme and hikely to get worse

China 1s considering gas imports from Russia and Central Asia via pipelines and 1n the form of
LNG from Middle East, Malaysia, Indonesia and other South Eastern sources According to the
IEA study, the most competitive option may be to move gas by pipeline from eastern Sibena to
eastern China Based on the prehmunary estimates this would cost around $57 per thousand cubic
meters (mcm) As far as other sources are concerned, LNG from Middle East 1s the most the
expensive one followed by Central Asians sources ( transportation cost of $106 per mcm via a
6000-km pipeline) and then closely followed by LNG from South East Asia

In 1997 Japan used 65 1 bcm of gas and 1s forecast to consume 79 bem 1n 2010 Japan depends
upon LNG to meet 1ts gas requirements In the case of Japan also, Central Asian sources may not
be competitive with LNG or importing gas via pipeline from Russia

EXPORT POTENTIAL TO IRAN, RUSSIA AND OTHERS

Iran used 42 9 bem of gas 1n 1997 and demand for gas 1s booming The Iraman o1l industry needs
increasing amounts of gas for re-injection into 1ts aging o1l fields in order to maintamn pressure
and output rates Iran has also plans to increase gas consumption 1n 1ts power and residential
sector Since 1t costs more to supply northern Iran from 1ts own gas fields, Iran has found 1t
advantageous to import gas from Turkmenistan However when Iran=s gas transmission and
distribution system 1s expanded, 1t may find 1t more economical to supply even 1ts northern
market from its own fields, thus reducing 1ts import requirements

Even after the break up of the Soviet Union at the end of 1991, Turkmemstan used to supply gas
to Georgia, Ukraine, Kazakhstan and Armemia However when these countries could not pay for
their gas supplies, Turkmemstan stopped supplying gas to them Till an alternate gas pipeline 1s
laid out to supply gas to the Transcaucasus either under the Caspian or via Iran, there 1s not much
potential to export gas to Georgia or Armema from Central Asia Besides, Iran through IGAT 1
& 2, Gazprom through the existing pipelines and Azerbayjan when 1t expands 1ts gas industry (at
least to supply Georgia) are likely to be more competitive than sources from Central Asia In
addrtion, the total gas export potential to Transcaucasus 1s unlikely to be more than 10 bem per
year by 2010
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It 15 interesting that the IEA report discusses the possibility of Russia importing as much as 40 to
60 bcm per vear of gas by 2010 to supply its southern states from Central Asia For this scenario
to unfold the IEA study makes the following observations Gazprom 1s planning to increase 1ts
gas export to Europe from 112 5 bem mn 1995 to 200 bem 1n 2010 To meet the domestic
requirement and also the increased export volumes Gazprom has to develop 1ts very expensive
Yamal fields Instead of dong thus Gazprom can optimize 1ts earnings by importing gas from
Central Asia to meet the gas requirements of Southern Russia and to export a higher share of 1ts
west Sibenan gas production Given the vast gas reserves and the need to earn hard currency 1t1s
unlikely that this scenanio will take place However 1f there 1s new political development this
scenario cannot be totally ruled out

GAS SUPPLY COSTS AND POTENTIAL NETBACKS

Total natural gas supply cost should reflect the following four elements exploration and
development, operation or production, transport to the market, and local distribution It 1s
difficult to establish or assess exploration or production cost in comparison to transportation cost

Simple rules of thumb can be used to estimate pipeline and LNG costs as shown below

Pipeline costs (per 1000 cubic meters)

Onshore Pipeline Offshore Pipeline
Capacity (bcm/year) 5 10 15 20 5 10 15 20
1000km 28 16 12 12 36 24 20 20
3000km 75 47 40 36 107 75 59 51
5000km 130 83 67 59 178 123 99 87
‘7000km 178 119 99 87 245 174 134 123

Total costs for LNG Plants

6 bem/year 12 bem/year 18 bem/year
Liquefaction 42-56 32-42 28-39
Regasification 14 14 14
Transportation
1000km 7 7 7
8000 56 56 56
Total costs
1000km 63-77 53-63 49-60
8000km 112-126 102-112 98-109
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Asian gas market 1s dominated by LNG Japan has been the dormnant buver Though Indonesia
has been the dominant seller other countries hike Malavsia Algena have been slowly increasing
their market share Onigmally LNG prices were cost based At a relatvelv early era of the LNG
business, however, 1t became necessary to price LNG 1n relation to o1l  From the verv beginning
LNG has been commanding a premium with respect to crude o1l on heat equivalent basis One
can justify paying a premium to secure LNG supphes to improve energy security or for
environmental protection However during the times of surplus energy or in the absence of the
need to protect the environment (especially for developing countries) countries may not be
willing to pay a premium for LNG

In the case of Europe, where relatively few and big companies are domnating, gas market 1s
characterized by long term take or pay contracts At present at wholesale level European gas
prices are higher than the North American level but lower than the Asian level which 1s
dominated by LNG Although the gas price in Europe is still linked to the o1l price this could
change over the years, especially under the low o1l price scenario This has been already seen 1n
the UK market where the liberalization of the gas market has led to changes 1n contract
structures Escalator clauses are tied to coal, electricity, general inflation or other price indices

Following examples based on the IEA Natural Gas Security Study show how to compute
potential gas netbacks for different markets and the table at the end of section gives the total cost
of supplying different markets for different gas exporting countries

1 Gas netback to compete in European power market
Most of the time, coal 1s the main competitor of gas in the power generation sector The
calculations of the gas netback are based on the following assumptions,

A combined cycle gas plant with an efficiency of 55% 1s compared with a coal-fired power
station with FGD equipment having an efficiency of 43%

The competitive equilibrium between the two plants 1s expressed by the following equation

P(G) =128 P(C) + 2 20 where P (G ) 1s the price of gas and P ( C ) 1s the pnice
of coal, 1 28 1s the coefficient resulting from the yields of the two plants, and 2 20 1s the
coefficient resulting between unit investment costs for the tow types of plants

Average transportation cost to transport 650 km within the Europe 1s estimated to cost $ 0 36 per
mallion btu

Cost of Coal = $40 00 per ton
Cost of transporting
And preparing coal = $12 00 per ton
Total cost = $52 00 per ton
= $ 2 08 per million btu

P(G)=128P(C)+220=266+220=486
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Gas cost at the burner tip on a heat equivalent basis = $ 171 56 per mcm
Pipeline( for 650 km) cost of transporting gas $ 12 70 per mcm
Gas Netback at the country border = $ 158 86 per mcm

To be expected the gas netback could vary from plant to plant depending upon the values of the
coefficients n the above equation between the gas and coal price

2 Gas netback to compete 1n the residential market
The cost of gas at the burner tip should be equal to the cost of burning gas o1l Transmission cost(
cost of transporting gas through 600 km pipeline) 1s assumed to be $ 0 71 million btu

Average distribution cost 1s assumed to be $ 2 16 mullion btu
Gas 1s assumed to enjoy a 15% premium over gasoil
It 1s assumed that gasoil cost 1s 1 25 times that of crude o1l

Crude o1l price = $ 18 00 per barrel
Gasoul price = § 22 50 per barrel
$ 3 73 per million btu
$ 008 per million btu
$ 057 per milhion btu
$ 216 per million btu
$
$
$
$

Cost of transporting gasoil
Add Premium for gas =
Less distribution cost
City gate netback for gas =
Less cost of transmission

2 22 per milhon btu
0 71 per million btu

Country border gas netback 1 51 per milhion btu
= $ 53 30 per thousand cubic meters
3 Gas netback to compete n the industnal sector

In this case there will be no distribution cost The main competing fuel 1s low sulfur fuel oil,
which 1s estimated to cost 75% of crude o1l price Premium for gas over fuel o1l 1s assumed to be
5%

Crude o1l price = § 18 00 per barrel
Low sulfur fuel o1l price = § 13 50 per barrel

= §$ 211 per million btu
transportation cost of fuel o1l = § 011 per million btu
Add premium for gas = $ 011 per milhon btu

I

$ 053 per million btu
$ 1 80 per mullion btu
= § 635 per thousand cubic meters

Less transporting gas
Country border gas netback
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Based on the above calculations by selling gas in to power sector market where 1t competes

agamnst coal, the gas producing country can secure the maximum netbacks for gas In fact 1f crude

o1l price were to remain at $18 00 per barrel not many will be able to sell gas erther to replace
gasoil 1n the residential sector or fuel o1l 1n the power sector to get a netbach at the wellhead
which will give attractive returns to exploration and production mnvestment

Gas Supply Cost at the European Border ($ per mem)

Supply Transportation Production Transportation Transit Fees Total Costs
Country Route Cost Cost
Russia Ukrame 21 92 12 125
Turkmenistan Iran, Turkey 11 109 28 148
Caspian Sea 11 109 25 14>
Russia Ukrame 11 113 28 152
Iran Turkey 11 109 19 139
LNG 11 102 9 122
Iraq Turkey 18 88 19 125
Qatar LNG 11 102 9 122
UAE LNG 18 106 9 132
Oman LNG 18 109 9 136
Nigeria LNG 21 106 0 127
Algenia Tunisia 18 39 5 62
LNG 18 81 0 99
Libya Sub sea pipe 18 42 0 60
LNG 18 81 0 99
Norway Subsea pipe 48 53 0 101

Based on the netbacks given 1n the above table, not many (exceptions being Libya and Algena)
will be able to compete against gasoil and fuel o1l in European market Even when they can
compete against coal, the netback they get for their gas cannot be said to be all that attractive
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