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

INTRODUCTION 

This report descnbes USAID's technical assistance to the Permanent Expert Group (PEG) 
established by the Competent Body for the Exploitation of Hydrocarbon Resources a 
Government agency wth  broad responsibility for the oil and gas sector, m developing a 
"National Strategy for the Development of Hydrocarbon Resources of Turkrnen~stan The 
technical assistance was provided by Hagler Badly Consulting, Inc under a USAID Contract 
No CCN-0002-Q-00-3 152, Delivery Order No 17 over a penod of six months ending 
September 30, 1998 pnmanly through short-term services of Dr Bhamy Shenoy a highly 
qualified oil and gas professional w th  significant strategic planning expenence wth  an 
Amencan intemabonal oil company Hagler Bally's Resident Advisor and a Project 
Assistant normally resident m Ashgabat also participated in the project 

By late March 1998, when Hagler Bailly was invited to provide techn~cal assistance on 
National Strategy, the PEG had already developed a skeleton outline 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 bas~c data and the main legal, 
political, and economc 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 plamng onented and the issues of strategic nature (oil and gas markets, 
pipelines, etc ) were not being considered adequately Hagler Badly was invited to prov~de 
comments on the outline and to provide a step-by-step procedure for strategy development 
The PEG was apparently uncertain as to the "technology" of strategic planning and it needed 
assistance in d~v~ding the project in small, discrete, tasks that could be assigned to vmous 
PEG members 

To date, Hagler Bally has held several discussions w th  the PEG on the methodology and 
issues related to strategic planning A two-day workshop on strateg~c planning was organized 
in early August 1998 to promote open discussion of important and potentially sensitive issues 
between PEG members A number of documents were submitted to the PEG and these are 
included in the Append~x to thls report A summary of Hagler Bally's work to date is 
s m a r r z e d  in the followng paragraphs 
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DEVELOPING A NATIONAL STRATEGY FOR TURKMENISTAN S OIL & GAS SECTOR,? 

HAGLER BAILLY'S COMMENTS ON STRATEGY OUTLINE 

+ Dr Shenoy provlded his lrutial comments on the NationaI Strategv outline and 
suggested a mne-step procedure for conducting strategv development He later 
expanded his paper to Include (1) a more detalled discussion of the procedure and (2) 
the issues and strategies Turkmenistan needed to consider to arrive at the Natlonal 
Strategy This paper was edited, translated, and submitted to PEG In its entiret\ along 
wth  a list of environmental assumptions that needed to be developed (Attachment A) 
Dr Shenoy also provlded comments on a SWOT analysis prepared by the PEG 
(Attachment B) 

b Dr Shenoy provided the PEG wth  a spreadsheet as an illustrat~on of a long-range 
planrung model that needed to be built and used In evaluating alternative strategies 
(Attachment C) The spreadsheet Included four possible environmental scenarios 
(planning assumptions) and the resulting government revenues fiom the or1 and gas 
sector 

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

- Continue to attract increasing number of world-class 011 companies by offenng 
attractive exploration and development terms to create a favorable perception in the 
investor community 
- Form alliances or take interest in existing or new export pipelines 
- Streamline or restructure existing oil & gas sector companies in Turkmenistan 
Statoll, PDVSA, and Pertamina were offered as possible models It was proposed that 
modern management practices be introduced to make them more efficient and 
entrepreneurral It was pointed out that a reorganisation need not result In manpower 
reduction This is a major concern of state enterprises 
- Consider the followng options regarding refinery operatrons and investments (a) 
upgrade refinery ylelds to optimize light ends (gasoline and distillates), (b) adopt 
modem computer modelling to Improve refinery operatlons, (c) seek reglonal 
marketlng opportunities, and (d) consider pnvatizlng the operations and even 
ownership of refinenes (whlch could lead to greater investment as well as Improved 
asset utilization) It was suggested that a new refinery (and significant increase in the 
throughput capacity of an existing refinery) might not be justified 
- For marketlng, consider pnvatiwng the marketlng operations to reduce costs and 
subsidies It was pointed out that, if deemed necessary, the products could continue to 
be sold at subsidized pnces even after pnvatizatlon 
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DEVELOPING A NATIONAL STRATEGY FOR TURKMENISTAN S OIL & GAS  SECTOR^^ 

- Consider pnvatlzatlon of gas distr~bution to improve productlv~n and m a k  better 
utilization of assets Consider formlng alliance wth leading companies like Shell 
Exxon or Texaco or pursue some other strategy to promote the use of latest gas-to- 
liquid technology These liquids w11 be more easily exported than gas It was 
suggested that LNG project is most likely not economically feasible for a land-locked 
country such as Turkmen~stan 

STRATEGIC PLANNING WORKSHOP 

USAID/Hagler Bailly's next sigmficant interaction wth  the PEG on National Strategq was 
dunng the August 4-5,1998 workshop Two important orgmzational changes in the 
Government occurred in the intervening penod The first was the appointment of Mr 
Rejepbay Arazov as the Minister of Oil and Gas Industry and Mineral Resources At a later 
date, he was also appointed the Execubve Director of the Competent Body replacing Mr T 
Kurbanov The leadership of the PEG on National Strategy also shifted from Mr Kurbanov 
to Deputy Minister Babaev The PEG members continued to work on developing strategies 
for their respective sectors Hagler Bailly repeatedly offered to assist them in the process, 
however, for reasons not known, it was not invited to participate Hagler Bailly did have an 
opportunity to review three initial drafts of reports describing the exisbng situabon in the oil 
and gas sector, cornrnerc~al oil and gas reserves, and some potential strategies Because the 
reports were mncomplete, it was not clear if the PEG members were going to deviate 
s~gnificantly from thelr earlier "resource" driven approach to a ' market" driven approach 
suggested by Hagler Badly To increase Hagler Bailly's interaction with PEG members in the 
planning process and to promote an open discussion of strategies, a two-day workshop on 
Nabonal Strategy was proposed by Hagler Bailly It was expected that m the workshop the 
PEG members would present therr reports and openly discuss strategy issues The August 4- 
5,1998 date for the workshop was selected to allow every one ample bme to complete their 
assigned tasks Dr Shenoy offered to prepare a report on the world oil and gas markets and 
lead the workshop The proposed agenda for the workshop is shown in Attachment E The 
Attachment F is Dr Shenoy's report surnrnmung the results of the workshop Dr Shenoy's 
studies on world oil and gas markets are given in Attachment G 

Hagler Bailly has not been involved in any fiuther work on the Natlonal Strategy It is 
understood that the PEG members are continuing to work on strategies for their respectwe 
sectors It is expected that, at some point in time, Hagler Badly wll  be invited to provide 
comments on these studies 
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DEVELOPING A NATIONAL STRATEGY FOR TURKMENISTAN'S OIL & GAS  SECTOR^^ 

ACCOMPLISHMENTS 

Hagler Bally's t echca l  assistance is expected to positively influence the development of 
Turkmenistan's National Strategy for the oil and gas sector Some of the more important 
contnbutions 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 planrung or 
operational planrung have been pointed out The PEG members have also been exposed 
to scenmo plannmg These techmques should be beneficial as the PEG members move 
away fiom centralized, resource dnven, and production quota onented planning The 
strategic planning lnvolves dealing wth  considerable degree of uncertanty about the 
future and requires a hlgh level of expertise, creativity and new approaches in dealing 
wth 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 planrung process 

Hagler Bally has provided a large amount of data on world oil and gas markets to the 
PEG members The nsks associated with oil and gas sector investments were identified 
through discussion of historical fluctuations in crude oil pnces The difficulty in 
predicting future oil pnces was emphasized by companson of past forecasts by energy 
economists with actual pnces 

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

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

The PEG members were prov~ded mth comparative economics of long-distance 
transmssion of gas vs electncity 'Ths information may assist the PEG in evaluating 
strategies for export of electncity and electrification of rural communities 

Dunng the workshop, PEG members often mentioned restructuring as the new "mantra" 
to solve many of the problems faced by the State oil and gas concerns in Turkmenistan 
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Despite the high level of expertise possessed bv the Turkmen professionals the natlonal 
companies failed to w n  in the international tender recentlv floated bv Mobil for oil field 
services This has made the Government officials realize the need to strengthen these 
compmes It was pointed out that restructuring alone would not result in more dvnarnic 
and aggressive orgmzations It was also necessary to adopt a new management 
philosophy that w l l  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 dnlling projects In the case of the former the reason is 
the lack of available capital and in case of the latter it is the need for latest technology 
They did not feel a similar need (for foreign capital or technology) for onshore 
exploration and production activities However, this issue is likely to be debated fkther 

RECOMMENDATIONS 

Hagler Bally 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 issues that the PEG should consider 
The process of strategic planning in the Turkmen oil and gas sector is of the hlghest 
importance and continued USAID support is recommended Hagler Badly should continue to 
interact wth the PEG members and assist them as necessary until they have completed the 
present planning cycle For the long term, it is recommended that the Turkmen Government 
institutionalize the process of strategic planning by creating a Department within the 
Competent Body or the Ministry of 011 and Gas Industry It is further recommended that 
USAID assist in the organizational development, the training of selected individuals who will 
staff such an organization, and provlde the servlces of a long term advisor, if necessary 
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As a worlung mission statement, let us assume that we have agreed upon the following mission 
statement 

Hydrocarbon resources of Turkmemstan should be developed qulckly but in an optimal manner 
to raise the standard of living of all the citizens m the shortest possible tlme 

As a part of that mission statement, let us also assume that we have agreed upon the followng 
goals as a starting point which we may decide to change as we complete the process of strategic 
p l m n g  

b Turkmenistan would like to export 150 billion cubic meters of gas in 201 0 
b Turkmemstan would like to export at least 40 million tons of oil by 201 0 
b Turkmenistan would like to earn at least 15% rate of return on its refining assets 
b Tkrnenistan would like to earn world level netbacks for its crude oil and gas exports 

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 agan stress that we should define 
very carefully the mission statement since it is the one which w11 finaIly decide outcome of our 
strategic planning process 

11 PREPARATION OF A DISCUSSION PAPER ON STRENGTHS AND WEAKNESS OF 

TURKMENISTAN IN OIL & GAS SECTOR 

Let us take a look at the followng energy balances for Turkmemstan, Kazakhstan and 
Uzbelustan 
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Energv SupplyIDemand for Kazakhastan 19861996 

Supplv 1 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

Gas 
Coal 
Nuclear 
Hydro 

Total 
Supply 

0 1 1  

Gas 
Coal 
Nuclear 
Hydro 

4 9  5 3  6 5 6  6 6 6 6 8 5 6 3 8 5 5 4  

65 65 65 65 67 7 669 65 3 57 3 53 4 42 6 39 2 

0 0 0 0 0 0 1 0 1 0 1 0 1 0 0 

0 4  0 5  0 6  0 6  0 6  0 6 0 6 0 7 0 8 0 8  0 8  

93 6 94 9 96 6 96 6 100 1 101 98 6 86 7 78 4 69 68 4 

0 1 1  

Gas 

Coal 
Nuclear 
Hydro 

Total 
Demand 

Energy 
Balance 

Total 
SUPP~Y 
Demand 

Demand 

187 181 182 186 21 5 217 203 157 123 12 1 1 3  

9 4  9 8  102 106 11 3 11 8 122 117 9 2 9 7  9 5  

401 416 434 414 402 382 399 364 345 275 279 

0 0 0 0 0 0 1 0 1 0 1 0 1 0 0 

0 4  0 5  0 6  0 6  0 6  0 6 0 6 0 7 0 8 0 8  0 8  

68 6 70 724 712 736 724 731 646 569 50 49 5 

25 249 242 254 265 284 255 221 215 19 189 

0 1 1  

Gas 
Coal 
Nuclear 
Hydro 

Total 
Demand 

Energy 
Balance 

Energy Supply/Demand for Uzbehstan 1986-1996 
1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 

Hagler Bally 



E n e m  Supplv/Demand for Turkmen~stan 1986-1996 

Supplv 

011 

Gas 

Coal 

Nuclear 

Hydro 

Total 
Supply 
Demand 

1986 1987 1988 1989 1990 1991 1992 1993 1991 1995 1996 

5 1  5 1  5 1  5 1  5 1  5  3  5  2 3  9  3  9 3 9 4 

71 1  74 74 1  75 5  73 7 70 8  50 5  54 8  29 9 27 1 29 6  

0  0  0  0 0 0  0  0  0  0  0  

0  0  0  0 0 0  0  0  0  0  0  

0 0 1  0 1  0  0 1  0  1  0  1  0  0  0 0  

762 792 793 806 789 762 558 587 338 31 336 

0 1 1  

Gas 

Coal 

Nuclear 

3 5  3 5  3 5  3 5  4 4  5  4  9 3  2 3  7 3 9  3 9  

126 125 127 13 1  8 8  8  6 8  4 8  4 9 2 7 2  7 6  

0 3  0 3  0 3  0 3  0 4  0 3  0  1  0  0  0  0  

0 0  0 0  0  0  0  0  0  0  0  

Hydro 

Total 
Demand 

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

0  0 1  0 1  0  0 1  0  1  0 1  0  0  0  0  

164 164 166 169 137 14 135 116 129 111 115  

Energy 
Balance 

Uzbekistan which had a negative energy balance histoncally is able to achieve a balance and at 
the same time able to have a relatively hgh  energy consumption level in relation to Kazakhstan 
and Turkmenistan both of which have been having positive energy balance 

598 628 627 637 652 622 423 471 209 199 221  

How has Uzbelustan achieved this energy balance? Since Uzbekistan does not have abundant oil 
reserves, ~t has reduced oil consumption by increasing its pnce Of course the price for oil 
products is still a long way ikom the international level But it is considerably higher than what it 
was pnor to its independence However in the case of gas consumption, Uzbelustan has not 
adapted a similar strategy since it possesses nch gas reserves However they can conserve gas 
reserves, by increasing gas pnces to final consumers 

On a per capita basis, oil consumption in Turkmenistan is considerably hgh  in relation to both 
Uzbelutsan and Kazakhstan Is it possible to reduce oil consumption by increasing pnces? What 
are the political, economical and social implications of such a strategy7 There should be no 
problem at least for the present to export the surplus oil to earn foreign exchange There are other 
ways also of reducing oil consumption Today mazut is being consumed in Turkmenistan since 
refineries produce them and Turkmemstan may be gettlng higher value for mazut by using it to 
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produce power However if by investing in cokers in the refinenes we can reduce mazut 
production and use abundant supply of gas then we may improve over all economic benefits 

011 and Gas Reserves 

Proven Reserves Potenttal Resen es 

011 (mllhon MT) Gas (blll~on CBM) 011 (m1111on MT) Gas (b~llion CBM) 

Kazakhstan 3013 1840 1 1643 2493 

Uzbekrstan 246 1890 136 992 

Total 4601 7470 19862 8960 

011 and Gas Production 

Od (mllllon MT) Gas (bllllon CBM) 011 (mlll~on MT) Gas (billion CBM) 

Azerbaijan 9 1 5 9 80 20 0 

Kazakhstan 23 0 6 0 100 25 0 

Uzbekistan 7 5 45 7 20 60 0 

Turkmen~stan 4 0 32 8 35 125 0 

Total 43 6 90 4 235 230 0 

The above stabstics ( based on vmous sources ) clearly shows the advantages of Turkmenistan 
both in terms of oil and gas reserves ( existing and potential) wth respect to many countnes of 
the world which are trying to attract investment in oil & gas sector 

With respect to other countnes in Caucasus and Central Asia, Turkme~ustan has another 
advantage in that it is the only one which has internationally accepted Petroleum Law and also 
production shanng model 

Despite the disadvantage mentioned above and also lack of readily available transportation 
system to move oil and gas how has Azerbaijan and Kazakhstan succeeded m attracting many oil 
compames? What lessons can we learn in developing the strategy for Turkmenistan? 

Let us also take a look at other countnes like Mexico, Norway, Venezuela, Indonesia, India etc 
which have varying degree of success in developing hydrocarbon resources Contrast between 
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Mexico and Norway is reallv stnhng Though Mexico s oil industry is quite old and ~t has larger 
reserves than Norway and can also benefit more because of huge population both are producing 
similar amount of oil today Though Mexico had the advantage of nch marhet of US for its gas 
reserves which it could supply easlly through pipelines m relation to Nonvav which had to 
depend upon subsea pipelines it is Norway which has greater success in exporting gas 

India despite having proper legal and regulatory environment and also very attractive exploration 
terms has failed d~smally to attract foreign investment in oil & gas sector 

Both Indonesia and Venezuela have been very successful in attracting foreign investment on their 
terms In the case of Venezuela this has happened despite the fact it is the countn, which had 
nationalized the oil industry only few years back and also it cots a lot to develop their heavy oil 
reserves 

While preparing this paper, we need to be brutally frank and open in trying to take an honest looh 
at the true or the perceived problems faced by the prospective investors in Turkmenistan Let us 
try to answer the foHowng questions' 

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

2 Are the terms offered by the government attractive in relation to other countries' 

3 How much interference is there from the government in day to day operations' 

4 Is there an independent oil & gas regulatory body to set rules and monitor them 3 How 
independent is that body? 

5 What has been the expenence of those oil companies which have been operating there' 

Sometimes even if answers to all of the above questions are in the negative, oil companies may 
still be interested if it is perceived by them that there is money to be made However if a country 
can establish good reputation, then not only w11 it succeed in attrachng foreign investment but 
on terms which are attractive to the government 

This paper should also deal w th  the short and long term man power requirement of oil & gas 
sector What steps should be taken to improve the techmcal slulls of the people in all different 
fields ( engmeenng, accounting, managend, information, etc ) 

This paper should also deal mth the ophmum strategy of supplying the goods and services 
needed for exploration and production activities 
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NINE-STEP PROCEDURE TO DEVELOP NATIONAL STRATEGY A-6 

111 PREPARATION OF A DISCUSSION PAPER ON WORLD 0 1  L AND GAS MARKETS 

This is relatively easy to prepare since many reports published by Department of Energv(D0E) 
of the USA as well as by International Energy Agency ( IEA ) are available 

Forecasting of future world crude oil pnces wth any h d  of accuracy is an evtremelv d~fficult 
exercise 

When we take a look at earlier forecasts of the world oil pnces it clearly shows that analysts are 
always influenced by the existing conditions and they project that today's conditions will prevail 
forever In early 70's before the first oil shock, most of the forescts were projecting that crude oil 
pnces w11 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 fiom the 
international oil companies Once the pnce went up in 1973 agan the forecasts were for the 
crude oil to remain at $1 2 to 13 per barrel for the next 15 years However after the second oil 
shock, crude oil forecasts were belng rev~sed every quarter to reflect the latest quantum jumps in 
the world crude oil pnces Almost every one was projecting that crude oil prices will always 
increase in real terms for the foreseeable future According to one such forecast crude oil price 
was projected to be more than $200 per barrel ( in today s dollar ) by 1990 -95 After 1986 when 
prices collapsed, now all the pnce forecasts show that they will be around $20 per barrel for the 
next few years 

What confidence can we have in them 7 Therefore it is better to have scenmo planning by 
assuming three or four very distinct forecasts 

1 Crude oil pnces wl l  remain around $20 per barrel till 201 0 OPEC will just muddle 
through 

2 Crude oil pnces wl l  fall to $10 to 12 per barrel wthin the next two or three years and 
then will go to $20 per barrel and then increase in real terms at 2% per year First OPEC 
will lose control, but it w11 regroup ( even Mexico or some other coutnes joining ) and be 
able to control the market 

3 Crude oil pnces w11 remain at current level for the next three years and then increase to $ 
30 per barrel and then remain at that level in real terms Some kind of pnce shock similar 
to the first two oil shocks 

4 Crude oil pnces ~111 fluctuate wdely for the next ten years wdely wthm a broad brand 
of $1 0 to 20 per barrel showng that OPEC is unable to control the production 

It is possible we may be able come up wth some more possible scenmo We need to test the 
robustness of our strategy under all these pnce scenarios 
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NINE-STEP PROCEDURE TO DEVELOP NATIONAL STRATEGY A-7 

Similar to the oil pnce forecasts we need to come up wth  gas pnce forecasting Now there IS 

additional level of complexity in this since we need to make a prediction of the relation between 
oil and gas pnces 

a Will gas pnces command a premium over distillate3 ( this was the case soon after 
the second oil shock It was felt at dunng that time that we are running out of gas 
and it should be considered as noble fuel and gas should not be burnt under boiler) 

b Will gas pnce equate w th  distillate pnce? 

c Will gas pnce equate with fuel pnce with or wthout premlum3 

We need to quantify m t h ~ s  paper the potent~al market in Western Europe Central Europe 
Balkan, Turkey, Iran , Palustan and India 

IV PREPARATION OF DISCUSSION PAPER ON INFRASTRUCTURE 

As a startmg point I have given below some of the oil & gas pipelines along with a very brief 
account of the political or economical problems 

1 Tengzz to Novorosszysk to Rotterdam through Bosporous This 940 miles pipeline 
costing about $ 2  0 billion will move crude oil from Tengiz field in Kazakhstan to 
Novorossiyk a Russian port on the black sea Promoter of the pipeline is Casp~an 
Pipeline Consort~um The drawback of this pipeline is the continuing dependence of 
Kazakhstan on Russia 

2 Baku to Supsa to Rotterdam through Bosporous This 550 miles p~peline wth  a 
throughput of 5 million tons will move the so called " early crude " from Azerbaijan 
Promoter is Azerbaijan International Operating company (AIOC) Because of the 
possible environmental problem connected with the ships travelling through the already 
crowded Bosporous, Turkey has been rasing objections regarding t h ~ s  pipeline Turkey 
wants the pipeline to go to the Turkish port of Ceyhan on Mediterranean There is a need 
to build a new pipeline if more oil has to be transported 

3 Baku to Georgra to Ckyhan to Rotterdam Promoter is AIOC with the support of 
Georgian and Turlush government Political problem wth  Abkhazia in Georgia and also 
the problem of Kurdish unrest in Turkey may hinder the development of this project 
There are some vanations of t h s  route of going through Armenia to Ceyhan without 
going through Georgia But thls again has the political problem of hstoncal enmity 
between Armema and Azerbaijan 
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4 TransBalkan Prpelrne project to move crude ozl from Eastern coast of the Black Sea to 
Bulgarzan port at Burgas and then on to the Greek Port of Alexandroupolzs A new 
350 miles pipelme has to be built between Burgas and Alexandroupolis This alternative 
is promoted by Russia to overcome the objection of Turkey regarding Bosporous This 
can be affected by Abkhavan unrest in Georgia 

5 Baku to Iran to Perszan Gulfto Japan or Rotterdam This is one of the most efficient 
routes But this project is not getting any support from trans-national companies because 
of the US embargo on doing business ulth Iran 

6 Baku to Novorosszysk to Rotterdam through Bosporous Promoter of 850 miles pipeline 
project to move " early crude " is AIOC This pipeline despite the imtral problems with 
Chechenya has started to func~on since November of this year However the capacity of 
this pipeline 1s limited at present Another drawback is the continuing dependence of 
Azerbqan on Russia and also the environmental objection by Turkey 

7 Turkmenzstan to Afghanzstan to Pakzstan to Japan both to transport ozl as well as gas 
Promoters of thls project are Unocal and Delta Pipeline of 1000 miles will have a 
capacity of 50 million tons and is expected to cost about $3 0 billion The progress of 
this pipeline is hindered by the unrest in Afghmstan 

8 Caspzan to Chzna's Eastern coast to Japan Promoter of this pipeline is Chinese 
National Petroleum Company along with Mitsubishi and Exxon This p~peline is 
expected to cost about $ 8  to 12 billion and does not have good economics 

9 Trans Caspzan Pzpelzne to move ozl and gas to Baku There is also a proposal to build 
pipelmes under the Caspian to move crude oil and gas from Kazakstan and Turkrnenlstan 
to Azerbqan and then to move oil through Georgia to Ceyhan In the case of gas it w11 
be moved from Turkey to Europe through the balkan countnes 

10 Chznesepzpelrne to move ozl from western Kazakhstan znto western Chrna From Uzen 
field in Western Kazakhstan to Chinese border and then to Chinese province of Xinjiang 
Though t h ~ s  project is not attractive economically, it is strategically important both to 
China ( a new ally and a new source of crude oil ) and to Kazakhstan ( a new market 
where it does not have to depend upon the big brother Russia) There is the problem of 
unrest of Uighur ethnic mlnonty who are in this Chinese province as well as in the 
eastern part of Kazakhstan 

These pipelines have become another version of New Great Game and the table below shows 
how different countnes look at them For some countnes, construction of certan pipelines have 
become a zero sum game as can be seen from the followng table 
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Since of all the factors that will have the maxlmum impact on the strategy, thls factor of export 
pipeline will have the greatest impact Especially in the case of gas exploitation, availability of 
pipeline is the slngle most important strategic factor In fact, lt can be argued that many foreign 
oil companies mlght not have shown interest yet in investing in Turkmenistan because of the lack 
of a vlable pipeline to transport gas to the export market 

Countries 

Thls paper besldes dealing with the economics and geo-politics of each plpellne alternative 
should also deal wlth possible steps Turkmenistan govemmnet can undertake wrth other 
governments, The World Bank, EBRD, Asian Development Bank etc Just as an example let me 
deal wth  UNOCAL plpeline that now seems to be on hold because of Afghanistan, how 
Turkrnenlstan can try interest government of India in this pipeline In fact India should be as 
much Interested In getting environmentally suitable energy at lowest possible cost as 
Turkrnemstan IS Interested m finding a market for its gas 

Of all the different plpeline alternatives mentioned above, the most efficient plpeline projects are 
the ones golng through Iran for 011 and to Palustan and I n l a  for gas and oil These are the ones 
whlch can help Indla In gettmg both crude oil and gas to meet the strategic needs of diversifying 
energy imports as well as to mnimlze energy costs But to explolt h s  strategic advantage, India 
has to rehnk  ~ t s  relationshp w t h  Palustan whlch it can do wthout affecting rts position on 
Kashmlr Western countries through the lenlng ~nstitutions llke the World Bank, Asian Bank, 

Hagler Bailly 
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European Bank For Reconstruction and Development etc can also pla) a significant role in 
promoting these and other pipelines where the trans-national oil companies my not come forward 
because of the hgh  nsk involved 

Until the relationshp between Iran and the US improves the chances of the Iranian pipeline 
being built despite its economic attractiveness are not very bnght Similarly if the Pahistani gas 
pipeline has to depend only upon the Pakistan gas market its chances are also not all that bright 
It is here India can play a major role m this New Great Game whereby not only wl l  it be able to 
help Turkrnemstan but also be able to get a new and economic source for secunng gas 

A natural and obvrous strategrc questron that wrll be raaed regarding the prpeline that wrll be 
built through Pakistan, rs how can Indra rely upon a prpelrne that can be shut off anvtrme bj 
Pakatan By depending upon such a pipeline for a strategic commodity like gas India will be 
jeopardiung its nabonal secunty There are a number of steps India and Turkmenistan together 
can take to get over thrs problem 

First, India should try to get a commitment from Turkmemstan that if Pakistan shuts off the gas 
supply to India, Turkmemstan wl l  shut off the gas supply to Palustan also 

Second, India as a precautionary step should build up strategic gas reserves to get over the 
possible consequences of losrng gas comrng through the Palustani pipehne In addition for big 
gas users like the power plants, there should be facilities to use fuel oil These additional costs 
can be easily recovered by negotiating a slightly lower gas cost Because of the strategic nature 
of the contract, Turkmenistan can consider providing for this additional cost to Indla by 
discounting the gas pnce 

Third, India and Turkmemstan should consider getting commitment from the governments of 
the trans-national oil companies who are participating in this pipeline that when Pakistan shuts 
off the gas to India that they w11 put embargo on their trading activities w th  Pakistan For 
example in 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 Palustan, it will think twice 
before cutting off the gas supply to India If India can secure all these guarantees, then it can take 
the calculated nsk of getting gas suppl~es from a pipeline coming through Palustan 

Some of the guarantees suggested above may look very outlandish today and not very 
practicable However when we consider the enormous benefits of t h ~ s  project which can bnng 
prospenty to a developing country like Turkmenistan and help solve the energy problems of 
India and Palustan, then one should think of unconventional solutions to overcome the natural 
secunty womes of Inda 

Dunng the strategic planrung exercise, one has to think in an unconvenbonal way to dream of all 
possible ways of trying to find solubons to problems 
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Besides the export pipelines, this paper should also deal wth  the existing infrastructure to 
transmlt and distribute oil and gas Besides the investment and physical assets one also has to 
consider what is the best way to manage them to get maximum advantage to the countn What 
kind of an orgaruzational structure is required to get maxlmum productive use of these assets 
Since these are natural monopolies we also need to consider the appropriate regulato~ structure 
and tariff fixing mechamsm in managing them 

At present( based on 1996 ) total energy demand of Turkmenistan is 1 1 5 million tons of oil 
equivalent, oil consumption of 3 9 million tons and gas consumption of 7 6 million tons of oil 
equivalent What is it likely to be in 201 5 7 It depends upon a number of factors like future 
GNP growth, energy pncing, type of industry growth, population growth etc Different ways 
could be used to m v e  at future energy demand But it has implication in terms of investment for 
oil & gas sector as mentioned earlier 

For example if we decide to use only gas for power generation and release mazut for export 
market or completely eliminate mazut by investing in cokers, then oil demand will be less and 
gas consumption will be more 

Since there is good demand for LPG in 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 expand~ng gas pipeline system versus incremental gains secured by exporting 
LPG 

Here agmn we can forecast energy demand for different scenanos as shown below 

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

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

3 GNP growth at 8 to 10 % per year Pnces to be decided freely by the market forces 
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VI DISCUSSION PAPER ON RESTRUCTURING EXISTING OIL & GAS INSTITUTIONS 

1 Give a bnef description of the existing oil & gas sector institutions 

2 Try to develop some cntena to measure the productivity of the exist~ng institutions 

3 Come up with recommendations to improve productivity of the existing institutions 

No doubt all the existing institutions in oil & gas sector today meet c e m n  social goals in 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 its capacity Service stations 
meet the fuel requirements of vehcles though at highly subsidized pnces Institutions connected 
with production, exploration, pipeline, etc are operating at some efficiency level Are they 
operating at maximum efficiency level 7 We do not need any study to conclude that we can 
increase their efficiency and utdization of their assets considerably This paper should deal with 
all these subjects 

VII DEVELOPING VARIOUS STRATEGIES TO ACHIEVE THE MISSION 

This paper which is the heart of the entire strategic plamng process should deal wlth the 
development of mving at different strategies 

To some extent subsidiary strategies dealing with refinmg, marketing, gas dlstnbution 
marketing, restructmng etc whch have indirect and sometimes direct impact have been dealt 
under vmous steps descnbed above 

Here we deal wth oil & gas exploration and production strategies exclus~vely 

Should we emphasize rehabilitation projects over discovering new reserves? 

Should we give hlgher pnonty to offshore over onshore exploration? 

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

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

Should oil exploration be given hlgher pnonty over gas exploration? 
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NINE-STEP PROCEDURE TO DEVELOP NATIONAL STRATEGY A- 13 

Using computer models enough expertise should be developed to get a feel for what krnd of 
producmg terms can be offered to attract forergn rnvestment In the begrnning it ma\ be 
advantageous to give some attractrve terms to the investors Once Turkmenrsatn succeeds in 
attracting rnvestors, then the terms could be tightened to improve the share of the government 
Th~s  was the apparent strategy adapted by Norway 

It may be worth talung a Iook at the strategy of Azerbaijan and Kazakhstan to see if a similar or a 
modified strategy can be developed by Turkmemstan to get maximum advantage Azerbarjan has 
used the consortrum AIOC very successfidly m developrng rts strategy AIOC wll  have greater 
clout in developing an optimum plpelrne route than just one or two companres Of course there IS 

disadvantage in that the consomum may succeed rn dnving a hard bargarn This IS indeed a 
strategic move on the part of Azerbarjan for some other geo-politrcal reason Kazakhstan drd not 
use thrs strategy m the beginmng whle awarding the acreage in the case of Tengrz or 
Karcahaganak or Uzen fields However m the case of Caspran offshore it IS leanlng towards the 
consortium approach 

VIII CONSTRUCTING DIFFERENT SCENARIOS BASED ON THE STRATEGIES OUTLINED 

ABOVE 

Once vmous possible strategres are developed, attempt should be made to predrct what is l~kely 
to be or1 and gas development activrtres Then, combrning wth  the rnformation available form 
earlier steps ( lrke oil and gas pncrng, markets, transportatron system etc ) 
resultant cash flow should be computed for different strategres 

XI CHOOSING A STRATEGY USING THE INFORMATION DEVELOPED IN STEP VIII 

It IS rn here, comes the most difficult step of choosrng a strategy or a combrnation of strategres to 
achieve the mission Chorce of a strategy is based on multiple cntena, both implrcit and expllcit 
Often, the tendency IS to recommend that strategy which wl1 generate the highest cash flow 
smce that will produce hrgher GNP than other strategies by definition However, a decision 
maker who has to weigh drfferent cntena may choose a different strategy which on the surface 
may look less than optimum It IS Important that the analyst who has the luxury of going through 
all the steps of the strategic plannrng process should inform the decrsion maker on all the 
pertinent detarls behnd each of the strategy It IS only after the decrsion maker feels comfortable 
wrth all the necessary detarls and has a good understanding of all the nuances, a final choice of 
the strategy should be made 

Hagler Ballly 
I 



APPENDIX B 
SWOT ANALYSIS 

Strengths Weaknesses 
1 Cons~derable hydrocarbon reserves and a 1 Lach of dlrect access to the marhet place 

potential of additional exploratron 

2 Stable polrtical environment 2 Lack of access to pipelrnes 
3 Modem leg~slatlve base 3 Decrease in level and volume of exploration 

of hydrocarbon reserves 
4 Moderate pace of economrc reforms 4 Untdentlfied role and prospects of the 

nat~onal producers 

5 Readiness of the petroleum industry 5 Lower productivtty & lach of 
management to overcome difficulties and entreprenuership In the exlst~ng oil & gas 
undertake reforms for development and sector institutions 
strengthening of the Industry 

6 Hlghly qualified workforce and engineering 6 Low asset base (material ) of the Industry 
base 

7 Low cost of exploration and production as a 7 Soclal burden (subsldles) carrled by the 
competitive factor industry 

8 Reasonably well developed internal gas 8 Remalnlng internal rrsk of economic 
pipel~ne dlstribut~on system recesston 

9 Low Internal demand 
10 Lack of long-term plan of Industry 

development 
1 1 Existlng difficulties of the transltlon penod, 

which can halt the process of reforms 
12 Insufficient experience In International 

marketing and management 
13 Lack of proper perception on the part of 

outside investors regarding the profit maklng 
potentla1 in Turkmenistan 

Opportunlbes Threats 
1 Increaslng world demand of gas due to global 1 Pol~tlcal lnstabllity In the neighboring 

economic growth countries 
2 Increasing world demand of gas due to 2 Competitlon with large producers and then 

environmental requirements cartels in all prospective markets 
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Strengths 
1 Considerable hydrocarbon reserves and a 

potentlal of additional exploration 

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

4 Regional Investment boom In Casplan 
5 Alliance with blg oil companies 

6 Llmlted opportunities of the blggest 
countrres-competitors to satisfy the demand 
at the prospective markets, such as due to 
political problems (Iran) 

6 Attraction of modem technologres and 
increase in production efficiency 

Weaknesses 
1 Lach of dlrect access to the marhet place 

3 Geographical borders with the largest energ\ 
producers 

4 Uncertain world crude oil marAets and prices 

5 Non-regulated status of China 
6 Hlgh level of capltal expenditures for the 

development of infrastructure 

7 Hlgh cost of translt fees for transportation 

8 Underdeveloped infrastructure of 
consumption at one group of prospectrve 
markets (China, Pakistan and to a lesser 
degree, Turkey) and tough competition at 
others (Europe Ukraine Turkey) 

9 Increasing global competition In attracting 
investments 

10 Increase m energy production among 
potentlal competitors (Uzbekistan 
Azerbaijan and Kazakhstan) 
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APPENDIX C 
LONG-RANGE PLANNING MODEL FOR 

TURKMENIST~PN TO FORECAST CASHFLOWS 
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LONG-RANGE PLANNING MODEL FOR TURKMENISTAN TO FORECAST CASHFLOWS C-2 
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LONG-RANGE PLANNING MODEL FOR TURKMENISTAN TO FORECAST CASHFLOWS b C-3 
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APPENDIX D 
CASHFLOWS FOR FOUR SCENARIOS USING 

THE LONG-RANGE PLANNING MODEL 



CASHFLOWS FOR FOUR SCENARIOS USING THE LONG-RANGE PLANNING MODEL D-2 
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CASHFLOWS FOR FOUR SCENARIOS USING THE LONG-RANGE PLANNING MODEL t D-3 
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CASHFLOWS FOR FOUR SCENARIOS USING THE LONG-RANGE PLANNING MODEL b D-4 
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CASHFLOWS FOR FOUR SCENARIOS USING THE LONG-RANGE PLANNING MODEL D-.5 
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CASHFLOWS FOR FOUR SCENARIOS USING THE LONG-RANGE PLANNING MODEL D-7 
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CASHFLOWS FOR FOUR SCENARIOS USING THE LONG-RANGE PLANNING MODEL D-8 
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CASHFLOWS FOR FOUR SCENARIOS USING THE LONG-RANGE PLANNING MODEL D-9 
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APPENDIX E 
PROPOSED WORKSHOP ON STRATEGIC 

PLANNING FOR TURKMENISTAN 

Objectrve To tran and develop 10 to 15 decisions makers connected with the oil and gas sector 
in vanous government agencies to thlnk and plan strategically to solve the problems facing the 
country in the energy sector in general and oil and gas sector in particular for the next 25 vears 

An immediate outcome of such a workshop will be either a blue pnnt or a full blown Natlonal 
Strategy for development of hydrocarbon resources of Turkrnemstan 

Strategy to be adapted to achreve the objectrve Workshop will be conducted in an unique way 
in that the trainees w~l l  play a more active role in the workshop through greater involvement than 
the resource people giving the training The participants will not be just passive listeners They 
will be motivated to define problems that are likely to be faced by the country in the future in oil 
and gas sector and also to develop solutions for them from their vantage point through active 
discussion among themselves 

Strategic planning is often misunderstood today both by those who clam to practice it in real life 
as well as by those who teach it at management schools and seminars Just by learning some 
techniques or by followmg elaborate processes one cannot hope to become a strategic planner 
There are neither simple or sophsticated formulae to master the art or the science of strategic 
planning It is true that the founders of the successful organizations like 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 w th  a deep insight of the business in which they were 
competing Does it mean that only those born wth  insight can do strategic plannmng? The answer 
is definite no Or can any ordinary manager develop such msights to do the strategic planning? 
My answer though is in the negat~ve, there are some managers with unusual analytical ability can 
do strategic planrung provided they are given proper traning on strategic plannmg What is 
actually meant by strategic planrung? 

Strategrc plannrng a a process through whlch an rndrv~dual or an lnstrtutron can plan In 
advance rn a formal way to ach~eve the mrsslon even when there IS l~ttle or no lnformatlon 
on the unfoldrng of the scenarro rn the future Strategic planrung is very different from 
operational p l m n g  Let me illustrate these two concepts through an example What type of 
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PROPOSED WORKSHOP ON STRATEGIC PLANNING FOR T U R ~ M E N I S T A ~  E-2 

refinery to build or whether to build a refinen at all to meet future requirements of a countn 
involves strategic plann~ng However how to operate a refinery or which crude oils to run in the 
refinery or how much crude to run to meet the product requirements involves onlb operational 
planning It is not that there is no uncertainty involved in operational planning or we ha\ e all the 
information to plan for the future while doing the operational planning It is lust that the degree 
of uncertainty in the case of operational planning situation of operating a refinen7 is considerabh 
less in companson to situations where we need to do strategic planning Using operations 
research techniques like linear programming, one can determine an optimum way to operate the 
refinery to maximize profit However in situations involving strategic planning one is usuallb 
faced wth  multiple cntena optimization problem wth  a lot of uncertainty 

The workshop orgamzed to glve training in strategic planning cannot be expected to maLe the 
participants instant strategic planners In fact d u n g  the workshop the trainees will at best be 
given the " mantra " to start them on a long and arduous road to tram themselves to be strategic 
planners 

Because of the kind of education we have received in schools and also the implicit or explicit 
tralning 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 is not very 
helpful while doing strategic planning What we need to do effective strategic planning is 
inductive loglc Also, most of us because of force of habit are influenced while doing planning 
by the recent events and it is very difficult for us even to imagine alternative scenarios If crude 
011 prices are soft and petroleum supplies are plentiful, it is difficult for most to imagine that 
there could be certain conditions under which there could be scarcity of petroleum supplies and 
crude 011 prices could go up to stratosphere level as dunng 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 thnk in a creative way about vanous possible scenarios 

The workshop w111 be conducted over a penod of three or five days Every day, the resource 
person w11 talk about the world scenario concemng the subject of that day The participants will 
then discuss what impact the world environment w~l l  have on Turkmenistan and will also try to 
draw up different scenanos to define what lund of problems Turkrnemstan will face under 
different scenanos and then develop alternatives to solve them 

Day 1 - World Energy Supply and Demand through 2010 

Using the 1997 IntemaQonal Energy Outlook report of the US government, we wll  study future 
different world energy supply/demand scenanos We w11 also study how it has changed dmng 
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the last twenty years in different parts of the world This wl l  give an insight into vanous factors 
influencing the energy choice in different part of the world 
In this background the participants will try to make a strategic forecast of energ\ 
supply/demand for their country and also try to develop different alternatives to meet the energ\ 
requirement in an optimal manner 

Dunng the day, we shall study the strength and weakness of Turkmenistan in developing its kast 
hydrocarbon resources It is expected that before holding this workshop, papers connected with 
the followng subjects would have been prepared and discussed 

1 Long Range P l m n g  Finaclal Model of Turkmenistan Oil & Gas sector 
2 Strengths and weakness of Turkmenistan in developing its hydrocarbon resources 
3 Present status of oil & gas infrastructure in Turkmenistan and how it is likely to develop 

m the future 
4 Turkmerustan's view of possible development of oil & gas export pipeline projects 
5 What will be the future energy supplyldemand for Turkmenistan (1 997-201 5)9 
6 Restructuring of oil & gas sector institutions in Turkmenistan 
7 Possible strategies Turkmenistan can adapt to acheve its mission What are the resultant 

financial implications of such strategies for different scenmos? Here the LRP model can 
be used to effectively to compute the cash flows and asset utilization 

Day 2 - World Crude 011 Supply/Demand - Long Term Crude Or1 Prlce Forecast 

As a starting point we wl l  take up the long term crude oil supplyldemand developed in the 1977 
International energy Outlook to develop different long term crude oil pnce forecast We will also 
discuss how energy economists have fared dismally in the past to forecast the long term crude oil 
forecast and the reasons for such a dismal performance Forecasts of long term crude oil prices 
made by vmous consultants and institutions w l l  also be discussed We will also study what 
impact different supply/demand scenano may have in attracting foreign investment in 
exploration and production projects We will also study the future of inst~tutions such as OPEC 
and IEA in shaping the long term crude oil pnces 

Day 3 - World Refinrng Supplymemand, Gas Supply/Demand, Gas Pr~c~ng, LNG 
Economrcs and LNG Trad~ng 

Combining the statistics form BP Statishcal Review Of World Energy 1997 & 1997 
International Energy Outlook, we wl l  try to forecast the need for constructing additional refinlng 
capacity in the world We w l l  also study using the histoncal product pnces, the refining 
profitability In h s  background we wl l  attempt to develop refimng scenano for the country 
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We will also study the world gas supplv/demand scenmo and also gas pncing Issues to develop 
different scenarios for exporting gas to the world market We will also study the future 
development of LNG in meeting the world gas demand 

Why was the petroleum industry forced to adapt vertical integration dunng ~ t s  earl\ development 
Why are some pnvate sector oil companies now changing therr strategy of vertical integration 

when some national oil compames ( fiom Venezuela Kuwait Libya etc ) seem to be adapting 
that 9 These issues will also be d~scussed 

Day 4 - Transportation requirements for crude 011, 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 011 fiom CAR and Caspian reglon to the outs~de 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 t h ~ s  w11 be a good case studv 
subject to understand the significance of doing strateg~c plann~ng 

1 Tengrz to Novorossrysk to Rotterdam through Bosporous 
940 miles costing about $4 5 billion initial throughput of 25 million tons increasing to 62 
MT in 2014 Initial throughput cost of $25 per ton Promoter of the pipeline is Caspian 
Pipeline Consortium ( cont~nuing dependence on Russ~a and Turkey raising 
objection environmental problem at Bosporous ) 

2 Baku to Supsa to Rotterdam through Bosporous 
550 m~les pipeline Throughput of 5 million tons to move " early crude " Promoter 1s 
Azerbaijan lnternat~onal Operat~ng company (AIOC) ( Turkey raising objection 
environmental problem at Bosporous Turkey wants p~peline to go to Ceyhan ) 

3 Baku to Georgra to Ceyhan to Rotterdam 
Promoter is AIOC wth  the support of Georgian and Turkish government ( Political 
problem with Abkhazia and also the problem of Kurdish unrest ) 

4 Baku to Iran to Persian Gulfto Japan or Rotterdam 
One of the most effic~ent routes but no support for this project because of the US 
embargo 

5 Baku to Novorossrysk to Rotterdam through Bosporous 

Hagier Ballly 



PROPOSED WORKSHOP ON STRATEGIC PLANNING FOR T U R ~ M E N I S T A ~  + E-5 

Promoter of 850 miles pipelme project to move " earlv crude " is AIOC Capacity is 5 
million tons ( continuing dependence on Russ~a and also the c1v11 unrest in 
Chechnya) 

6 Turkmenrstan to Afghanrstan to Pakzstan to Japan 
Promoters are Unocal and Delta P~peline of 1000 miles w11 have a capacity of 50 
million tons and is expected to cost about $3 0 billion ( unrest in Afghanistan ) 

7 Caspzan to Chrna's Eastern coast to Japan 
Promoter is Chmese National Petroleum Company This pipeline of 3900 miles is 
expected to cost about $ 8 to 12 billion ( extremely expensive ) Exxon and M~tsubishi 
are also reported to be doing a feas~bil~ty study on this pipeline project 

8 Prpelzne under Caspran to Baku 
There is also a proposal to build a p~peline under the Caspian to move crude oil from 
Kazakhstan and Turkmerllstan to Azerbayan and then through Georgia to Ceyhan 

9 Kazakhstan to Chrna 
This p~peline will move crude 011 from western crude oil fields in Kazakhstan by 
extend~ng the existing crude 011 p~pel~ne system to Chinese border and then building a 
new pipeline to move crude 011 to the consumption centers in Chlna 

In this sesslon we will also study different pipeline systems to move natural gas to Western 
Europe and Asian Markets of Pak~stan, India etc 

We will also study the strateg~c importance of havlng a v~able pipeline system to transport crude 
and product internally and also the optimal strategy to be employed to ach~eve it 

Day 5 - Miscellaneous Subjects 

Environmental Protecuon ( Green House Gases and Global Warming), Free market economy 
and petroleum product pnclng, Is there a need for government interference in energy industry?, 
etc 

Durlng the final day discussions, we will cover the impact of the above mentioned top~cs 
Depending upon how the world community decides to attack the problem of global w a n n g ,  it 
wl l  have tremendous impact 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 
pnces, there are many strategic factors to be cons~dered before taking such a decision especially 
In the case of developing countries We w~l l  study the examples of a developing country l~ke  
India and also that of developed economies of the USA, Western Europe etc to find out the 
impact of government Interference in fixing petroleum pnces on economy 
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Dunng the final day we will trv to draw up a blue pnnt 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 is the care wlth whlch the 
participants are selected for this workshop The more diverse the group is and also the more 
qualified they are academically with each having expertise in some related energv sector the 
greater the success wll  be 

The second obvious factor is the amount of efforts put in by the resource persons to prepare for 
this workshop and also the level of their practical experience in oil and gas sector 

The thrd factor is the amount of preparation the participants will make in terms of reading on the 
subjects pertaning to Kazakhstan and collecting information on different energy related subjects 

International Energy Outlook 1997 by U S Department of Energy 
The Prize by Daniel Yergin 
The Rise And Fall Of Strategic Planning by Henry Mintzberg 
Strategic P l m n g  by George Steiner 
The Profit Zone by Adrian Slywotzky and David Morrison 
The Genie Out Of The Bottle by M A Adelman 
BP Statistical Review of World Energy 1997 
Brent Crude Pnces by Oxford Energy Studies 
Asian Crude Market by Oxford Energy Studies 
Papers Presented Dunng Almaty Export Pipeline Conference of March 3 1" and Apnl 1'' 
1998 
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REPORT ON STRATEGIC PLANNING MEETING, 

AUGUST ~ T H  AND ~ T H  

The above workshop was held as a part of giving techca l  assistance to the Permanent 
Expert Group on the development of a nabonal strategy for the hydrocarbon sector of 
Turkmenistan We had been worlung wth  the then charman of Mr Kurbonok of the PEG in 
outlining the steps involved m developing such a strategy, holding a short symposium to the 
PEG members on the strategic p l m n g  process, developing scenarios etc As we were 
malung progress, Mr Kurbonov transferred h s  responsibility to Mr Arazov the Minister of 
Oil & Gas He in turn asked us to work wth  hxs deputy Miruster Mr Babaev After having 
two meetings with him, we realized that we were not making much progress Also after 
promising to gather hls 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 committee Those papers were mere rec~tal of reserves and 
production and they had very little to do wth  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 wl l  write a report on the World Oil and Gas Market and present it to the 
group and other PEG members can prepare their presentations to discuss the possible 
strategies and operahons of their respectwe departments on subjects like exploration, 
production, gas marketing strategies, energy demand forecast for Turkmenistan, export 
pipelines etc I was also to make a presentation on strategic planning concepts and also on 
refinery economics and refinery supplyldemand balance in the region 

By giving &fferent examples of international oil companies where there have been able to 
achieve spectacular successes (example of Conoco constructing a coker refinery in Humber 
in early 70s when most were constructing hydro-slurnmers) to equally spectacular failures 
(example of the US oil compames continuing to spend huge amount in the US in exploration 
dmng the early and middle 80s), I tned to convey both the concepts as well as the difficulty 
involved in developing a successful and visionary strategic plan I also pointed out how one 
can reap nch rewards through a successll strategic plan 

While discussing the World Oil market, I showed to them how OPEC will continue to play a 
dominant role in the future and how wthout their controlling the market, crude pnces can 
collapse to a very low level of less than eight dollars per barrel Still it ulll not be easy for 
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them to control crude oil pnces since non-OPEC will also succeed in increasing their 
supplies The discussion on the actual behavior of the crude oil pnces (1 970 -1 998) and also 
the failure of energy economists in making oil pnce forecasts convinced them the difficult\ 
in predicting the crude oil pnces In my report I had given four different pnce scenarios and 
suggested that PEG should develop their own pnce scenanos However overwhelmed b\ the 
uncertainty and wide fluctuations in the crude oil pnces no PEG member came fomard with 
any recommendation We declded to take up this important subject later 

By showng the crude oil supply/demand for 2010 for Western Europe I tned to mahe a 
point that Turkmenistan is likely to get more or less the same crude oil netback whether  the^ 
sell in the Mediterranean market or Far East market It is true that the Far East market will 
expand significantly because of the huge demand increase in China and India and there is 
also very little market growth in Western Europe In addition the crude production will 
continue to increase in the North Sea as well as in Western Ahca  Still Western Europe will 
continue to need crude supplies from the Middle East and since the Middle East crude 
producers will set the pnce in both the markets, but for a small transportation cost 
differential, Turkrnen 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 in 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 in 
selling gas to the very markets in which Turkmenistan is also trying to sell Therefore what is 
important and cntical for Turkmenistan is an ability to market its gas reserves For this it 
should try to convince multinational oil companies like Enron or Shell or try to attract 
European companies llke Bntish Gas, Gasunie, Ruhr gas, Gaz de France etc Under the most 
optimistic scenarxo, Turkmenistan can sell 100 billion cubic meters (bcm) and in the low case 
the sales may be even less than 30 bcm Just nine years back, Turkmenistan could export 
more than 70 bcm Th~s  was only because of the market provided by the old Soviet Unlon 
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 in 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 in the case of LNG supplies from Algena and Libya 

After discussing the surplus refinlng capacity in the Caucasus and the Central Asia, I 
analyzed the world r e f m g  capacity Then I dealt w th  different kind of refinenes ( hydro 
skimmers, catalytic craciung and coking ) and their economics I was able to show how even 
on incremental cost bas~s hydro siummers and cat cracking refinenes could lose money if 
colung refinenes have surplus capacity Using the actual product pnces, full cost and 
incremental cost margins for these three hnd  of refinenes were calculated to show how the 
incremental cost consideration make it difficult to earn a decent return on refining Investment 
when there is a surplus capacity Ths  led to an interesting discussion on the one billion dollar 
investment Turkmemstan 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 histonc sales and also on the potential sales in 
2005 Dunng h s  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 m n g  incremental crude the first answer given by one of the 
participants was that the consultants in their study have shown that it was economical 
Another member pointed out that since it is their own crude production costing verv little it 
makes sense to process it I pointed out that the consultants were using hypothetical product 
values based on their projection of future profitability and they need to calculate the 
incremental economics using what they could get in today's market I also po~nted out that 
since they always have the option of selling crude oil, they need to compare the economics of 
alternate cases 

Based on the refinery profitability discussion, many started to have doubts about the 
attractiveness of investing such huge amount at Turkrnenbashi refinery Dunng a pnvate 
conversation wth  Mr Babaev when I suggested that they could learn many things by doing a 
post auditing of their refining investment, he reacted positively to my suggestion Many oil 
companies undertake such post auditing exercise routinely to learn lessons from their 
expenence of investing in large projects 

To our surpnse 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 it should contain Having 
reallzed that many members were not prepared adequately to discuss strategies for their 
respective department, I presented a list of factors which we should consider while prepmng 
a strategic plan to involve them in a discussion The list I suggested contained 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 
oil 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 bnefly about their present strategy of allowng the national oil companies 
to explore onshore and lnvlting international oil compames for off shore exploration and even 
for onshore where deep dnlling is requred He also talked about the need to develop the 
national oil services companies who have not been able to Urln tenders even in Turkmenistan 
According to h m  there are far too many compames in the oil & gas sector and there is a need 
for restructmng He also talked about the new National Oil Company being organized to 
work wth  the international oil companies and the problems they are facing of manrung it 
w th  qualified people who are familiar w th  the modern management They are loolung 
forward to the return of their people who are being t r u e d  by Mobil in 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 bv Russia for their gas to 
export it to Ukraine was really a good offer considenng 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 in goods and that too at exorbitant prices Thev also 
mentioned that negotiations are continuing wth the Russrans to solve the impasse In the case 
of Iran, they first argued that there is good scope to sell gas to them since Iran will find it 
more advantageous to buy from them rather than supply fiom their distant fields However 
when we did some quick calculation to estimate what it may cost Iran to supply from their 
own fields when they develop their gas infrastructure they seem to accept the limlted 
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 Armenia 
China, India and Palustan 

When it was pointed out how expensive it is to sell gas into Chlnese market and Russia is 
better placed to supply that market fiom Eastern Sibena, Mr Babaev argued that there mav 
be a break through in pipeline technology, whch 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 wthout any success Our discussion on gas export market 
might have convinced the participants that it is not enough to have gas reserves What is 
needed is marketmg expertise 
Along with the views of IEA on the Caspian production (based on the recent IEA study titled 
Caspian Oil 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 it is in the best interest of Turkmenistan to have multiple pipeline 
alternatives It became apparent that PEG is hopeful that the pipeline to Pakistan will be 
started wthrn two years despite the civil unrest in Afghanistan, they will succeed in getting 
the cooperation of Russia to transport gas to Ukraine and Trans-Caspian and Trans-Iranian 
pipelines wl1 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 w th  us in smaller groups 
to clanfjr their doubts He also mentioned that he would try to get the date extended to 
complete the project by two months 

Pnor and dunng the workshop we had distnbuted a number of reports (steps involved in 
strategic p l m n g ,  background matenal on strategic planning, cash flow tables for four 
different scenarios, BP Statistical Review etc, and report on World Oil and Gas Market) to all 
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the PEG members It was sad to see that despite the fact that the task of developing the 
National Strategy is a high visible project of national importance and that too requested b\ 
the President s office, members were not familiar wth  the reports Even when u e  asbed them 
to bang these reports (wth the exception of BP Report a11 were available in Russian) to the 
meeting since we w11 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 senously Perhaps we may be misreading their interest Though it was 
difficult to deal with Mr Kurbonov, the former charman of PEG he was more interested in 
the development of the strategy and had greater appreciation for it 

It became obvious that though all the PEG members are senior level bureaucrats thev are still 
not familiar wth the basic economic concepts despite being exposed to them through vanous 
seminars and workshops Though, we might have comrnucated through many examples the 
need for economic analysis before investing in any project dmng this workshop ~t is very 
doubtful that we have succeeded in changing their mindset 

Our questiomng the economics of Turkmenbash refinery might have succeeded in sowing 
the seed in the minds of many to doubt the viability of that project It is 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 

Over all the workshop was a great success in that it gave an opportunity to discuss vanous 
sensitive topics like the economics of Turkmenbashi refinery investment, gas exports through 
Russia, gas sales potential of Iran, possibility of Turkmenistan not being able to sell more 
than 30 bcm of gas (mere gas reserves, however huge, does not end up in creatlng market) 
because of the high cost of transportation, need for restructuring the oil and gas sector etc 
We were also able to communicate strategic p l m n g  concepts and give some tools and 
techniques to develop the national strategy 
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As shown below the total world energy consumption is forecast to increase from 365 6 
quadnllion Btu (Quads) or 183 million BD to 5 19 5 Quads or 260 million BD in 20 10 as per the 
International Energy Outlook 1998 published by the Energy Adrnlnistration Agencv (EIA) of the 
Department of Energy of the USA 

World Energy Consumption by Reglon (m Quads) 

1970 1995 2010 Annual Change 

Yo Yo 'Yo 70-95 95-2020 

Developed 135 1 653 1991 54 5 247 5 47 6 1 6  1 2  

Develop~ng 32 155 1133 31 0 203 39 1 5 2 3 8 

Total 206 8 365 6 519 5 2 3 2 3 

World Energy Consumptron by Energy Source (In Quads) 

1970 1995 2010 Annual Change 

'Yo Yo Yo 70-95 95-2020 

0 1 1  97 8 473 1425 39 0 195 5 37 6 1 5  2 1 

Natural Gas 36 1 17 5 78 1 21 4 133 3 25 6 3 1 3 3 

Coal 59 7 28 9 91 6 25 1 123 6 23 8 1 7  2 2 

Nuclear 0 9 0 4  23 3 6 4  24 9 4 8 13 9 -0 4 

Renewabies 12 2 5 9 30 1 8 2 42 4 8 2 3 7 2 1 

Total 206 7 365 6 519 7 2 3 2 3 

(one quad is approximately equal to 25 mllion tons or 500000 barrels per day) 
As can be seen from the above table, the long-term world energy demand is forecast to increase 
at the same rate of 2 3% as ~t was dmng the last 25 years between 1970-1995 But the pattern of 
energy growth m terms of region and sources is qulte different 
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Energy demand growth w~l l  fall fiom 1 6% to 1 2% per year in the developed (industrialized) 
countries Though the same w11 happen in the case of the developing countnes the demand 
growth is considerably higher at a level of 3 8% In the case of Eastern European (EE) and 
Former Sov~et Union (FSU), growth rate is forecast to Increase fiom 1 2% to 1 7% per vear 

In absolute terms, total world energy demand w11 increase by 154 Quads (77 million BD) and 
58% of this increase is contnbuted by the developing countnes and that too bv the developing 
countnes in Asia as shown below 

lncrease In Energy Demand by Reg~on (2010 vs 1995) 

Quads YO 

Developed 48 4 3 1 

Developing 89 7 58 

China 44 4 29 

lnd~a 14 9 10 

Others 30 4 19 

Total 153 9 100 

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 penod as they have during the last 25 years Still the largest share of 
the growth in the energy pie will be enjoyed by natural gas 

increase In Energy Demand by Fuels (1995 vs 2010) 

Quads YO 

011 

Gas 

Coal 

Nuclear 

Renewables 

Total 

Some of the significant factors that will influence the world energy demand are 
Gross Domestlc Product (GDP) growth rate 
Energy elastrc~ty (correlahon between GDP and Energy demand) 
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Kyoto Protocol 
Oil pnce movement and its impact on other sources of energ\ 

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

GDP Growth Rates (O/O per year) 

70-80 80-90 90-2000 95201 0 

Developed 3 1 2 9 2 0 2 3 

Developmg 5 6 3 1 4 8 5 2 

EEFSU 2 6 1 9  -3 8 3 7 

Total World 3 4 2 8 2 1 3 1 

Economies of the developing countnes are expected to grow at 5 2% per year which is higher 
than that for the developed countnes and EEfFSU 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, it is difficult to predict how soon they will recover 
and also what ~mpact they wll  have on other countries Thus there is certmn amount of 
uncertainty regarding the above GDP growth rates 

World Energy Consumption by Reg~on and Fuel (Quads) 1995-2010) 

Avg Annual 
% Change (Long 

1995 2010 Term Growth) 

Western Europe 

011 29 2 45 1 30 8 38 9 0 3 

Natural Gas 12 5 19 3 23 3 29 5 3 8 

Coal 9 7 15 0 9 6 12 1 -0 I 
Nuclear 8 2 12 7 8 10 1 -1 2 

Other 5 1 7 9 7 4  9 4  2 1 

Total 64 7 79 1 1 2  

Total Industr~allzaed Countries 

011 85 1 42 8 102 3 41 3 1 2  

Natural Gas 42 21 1 63 3 25 6 2 7 
Coal 35 4 17 8 40 9 16 5 1 0  

Nuclear 19 3 9 7 18 6 7 5 -1 1 

Other 17 1 8 6 22 6 9 1 1 8  

Total 198 9 247 7 1 4  

Developing China 

011 23 6 32 8 41 6 30 3 3 8 
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World Energv Consumptlon bv Region and Fuel (Quads) 1995-2010) 
Natural Gas 5 1 7 1 20 0 14 6 7 4 

Nuclear 1 2  1 7  2 7 2 0 4 

Other 4 0 5 6 8 6 6 3 4 1 

Total 71 9 137 3 4 2 

EEIFSU 

0 1 1  12 4 23 4 16 5 23 9 2 2 

Natural Gas 21 4 40 3 32 2 46 7 2 4 

Coal 13 8 26 0 13 2 19 1 -0 6 

Nuclear 2 5 4 7 3 1 4 5 0 5 

Other 3 0 5 6 4 0 5 8 2 1 

Total 53 1 69 0 1 7  

Total World 

0 1 1  142 5 39 0 195 5 37 6 2 1 

Natural Gas 78 1 21 4 I33 3 25 6 3 3 

Coal 91 6 25 1 123 6 23 8 2 2 

Nuclear 
Other 
Total 365 6 519 7 2 3 

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 in the Low Economic Growth case, it 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 wl l  follow in 
the coming years 

The second factor that w l l  influence the world energy demand is the correlation between 
economic growth and energy demand The followmg table shows the historical energy 
elasticities as well as the forecasts 

Energy Elast~c~ty by Region (1970-2010) 

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

Developed 0 74 0 69 0 03 0 55 0 84 054 
Developing 0 98 0 94 1 77 1 33 1 03 0 74 
EEE SU 1 27 2 89 1 39 0 39 0 68 0 49 
Total World 0 95 0 94 0 69 0 69 0 89 0 72 
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There has been close correlat~on between economlc growth and energv demand However this 
correlation vanes depending upon the stage of economlc development In developed countnes 
this correlation was very strong when their economles were gettlng industrialized However as 
thelr services sector started to domlnate m its contribut~on to the overall GDP the linh between 
economic growth and energy demand has started to weaken After certain stage m economlc 
development incremental Income 1s spent more on goods and servlces that requlre less energ\ In 
developlng countnes, energy demand and economic growth have been more closelk correlated 
w~th  the elastic~ty belng closer to 1 0 In the case of the developlng countnes many mav be 
sw~tchmg fiom non-commercial energy sources to cornmerclal energy sources as well as buying 
goods and services for the first tlme whch are energy lntenslve 

In the case of EE/FSU whlch have the problem of trans~t~on economles it has been d~fficult to 
fathom ~s hnk Unt~l 1990, increases m economic actlvlt~es were more than matched by 
Increased energy consurnpt~on From 1990 to 1995, both GDP and energy consumption were 
both declining But GDP fell more rapidly, causing a nse m energy Intensity In many of these 
countnes, consumers are sbll not exposed to the real pnces for their energy consumption On the 
other hand neither did they have the hgher standard of livlng of the developed world Therefore 
projecting future energy elastic~ty for EEfFSU 1s more problemat~c with greater uncerta~ntles 
than In the case for other reglons 

In 1992, a Framework Convent~on on Cl~mate Change was endorsed m Brazil, wth  a stated alm 
of stabil~zlng atrnosphenc concentrations of greenhouse gases The initial agreement called for 
voluntary actlons by Annex I countnes (mcludlng all the developed countnes, many countnes 
fiom EE/FSU but excluding countnes from CAR and Transcaucasus) to stabil~ze greenhouse gas 
emissions at 1990 levels by 2000 On December 1 1,1997, m Kyoto, the Annex I countnes 
agreed to a new set of commitments for reducing greenhouse gas emlsslons The following table 
gives some statlsbcs on what Annex I country has to do meet Kyoto protocol 

Carbon Emlssrons In the Annex I Countrres, 1990-2010 & 
The Impact of Kyoto Protocol in 2010 
(m mrllron metrrc tons of  carbon) 

Forecast Kyoto Reduction % Change from 

Country 1990 Emlsslons 2010 Target from 2010 1990 2010 

Canada 126 170 118 52 -6 -30 

Japan 274 342 258 85 -6 -25 
West Europe 97 1 1101 893 208 -8 -19 
Australasla 90 119 97 22 8 -1  8 
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Carbon Em~ss~ons In the Annex I Countries, 1990-2010 8 
The lmpact of Kvoto Protocol m 2010 

fm rnrll~on metrrc tons o f  carbon) 

Forecast Kvoto Reduct~on Oh Change from 

C o a t  ry 1990 Ern1sBzsQ3 3830 T5Mk8 from2810 -7 -26 

FSU 99 1 792 99 1 -199 0 -2 > 

EE 299 280 277 3 -7 - 1 

Annex I 4097 4607 3886 72 1 -5 -16 

To achieve the carbon emissions target under the Kyoto Protocol, emissions in 201 0 would have 
to be 26 percent lower than those currently projected for the developed countries of Annex 1 in 
the reference case In contrast emissions in EE/F SU are much lower than they were in 1990 
There are many possible alternatrves to reach these targets Non fossil energy may be substituted 
for fossil fuels Alternatively hlgh-carbon fuels like coal may be replaced by oil or by gas 
Further, improved end-use efficiency or reduced reliance on energy intenslve activities may serve 
to reduce the link between nsing 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 consumpt~on of fossil fuels, then the forecast energy demand 
wll  be lower by 40 to 60 quads (20 to 30 million BD) by 201 0 

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

Long term oil world oil demand is forecast to grow at an average rate of 2 0 % per year Dunng 
the last ten years between 1987-1997 world oil demand has been growing at the rate of 1 5% per 
year, the same rate as it was between 1970 and 1995 As can be seen from the following table, 
the largest increase in oil consumption is forecast to take place in developing countries of Asia 
Of the total increase of 24 4 million BD (1220 million tons) between 1996 and 201 0,8  1 million 
BD (or 3 1%) is because of the increase in oil demand in Asia Even after considering the recent 
turmoil in Asia Pacific, it can be argued that the demand increase in Asia could exceed 19 9 
Million BD in 2010 Former Asian Tiger economies like South Korea, Taiwan, Hongkong and 
Singapore had registered a growth of 7 to 9% per year dmng the last ten years Between 1987 
and 1997, India's demand has almost doubled But t h s  forecast shows what can be considered as 
a modest growth of just 3 6 % for India 
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World 011 Consumpt~on ( m ~ l l ~ o n  barrel per day) 

1996 2010 Avg Annual 
Change ( O h )  

U S 18 3 22 7 1 3  

Canada 1 8  - 7 - 7 1 4  

Mexico 1 9  2 7 2 3 

W Europe 14 3 14 9 0 3 

Japan 5 9 7 0 1 4  

Australasia 1 2  1 6  1 4  

DEVELOPED 43 4 51 1 1 1  

FSU 4 4 5 9 1 9  

EE 1 3  1 9  2 9 

Ch~na 3 5 7 0 5 0 

Other Asla 6 6 10 2 3 1 

M~ddle East 4 2 5 6 - 7 - 7 

Afi~ca 2 4  4 1 3 2 

Brazil 1 5  2 8 3 8 

Other C&S America 2 5 4 5 3 8 

DEVELOPING 22 5 36 9 3 5 

Total World 71 5 95 9 2 0 

Although oil is the most important energy source in the majority of the industnalized countries, 
its share of total energy consumption IS forecast to fall by 1 5 % between 1995 and 201 0 This IS 

most pronounced in Western Europe where the decline is as much as 6 2 % The decline reflects 
a cont~nuation of trends in these countnes where newer technologies use oil more efficiently and 
natural gas and other energy sources replace oil for many uses The major portion of oil=s 
growth wthin the developed economies is in fuels used for transportation, where it has no 
substantla1 competition In Western Europe, oil use for power generation and home heating is 
being replaced by natural gas Even in many industrial uses, oil is loslng market share to natural 
gas and electricity 

The greatest potential for growth in transportation energy demand IS m the developing world 
Passenger car ownershp rates are very low in the developing countnes in compmson to the 
developed world South Korea has a passenger car density of 132 cars per 1000 inhabitants both 
Chna and Indla have rates between 3 to 4 per 1000 inhabitants When income nses above the 
subsistence level, demand for vehicle ownership tends to be hghly income-elastic Vehicle 
ownership in some of the developed countnes are as follows US 750, Japan 525, UK 475 and 
Australia 600 
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WORLD OIL SUPPLY 

World 011 Supplv bv Reg~on 1996-2010 (In m ~ l l ~ o n  BD) 

Iran 
Iraq 
Saud~ Arab~a 
Pers~an Gulf OPEC 

Niger~a 
L~bya 
Algeria 
Venezuela 
Total Other OPEC 
OPEC 

U S  
Canada 
Mex~co 
North Sea 
Ch~na 
FSU 
C & S Amerlca 
Middle East 
Africa 
Asla 
Total Non-OPEC 

Totai World 

Dmng the last ten years between 1987 and 1997, OPEC has increased its production from 19 2 
million BD to 29 9 million BD whereas the production from Non-OPEC has gone up slightly 
from 41 9 million BD to 42 3 million BD during the same time penod 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 Ttus is a significant increase in the Non-OPEC production OPEC lost 
considerable market share after 1978 when crude pnces went up considerably However after 
1986 when OPEC lost considerable power in controlling crude pnces, OPEC started to gain 
market share Its market share whch was only 32% in 1987 increased to 41 % and forecast to 
continue to increase to 43% by 201 0-a small increase of just 2% 

Despite the lower crude oil pnce forecast, the long-term outlook for Non-OPEC supply remans 
ophmistic New exploration and production technologies, aggressive cost reduction programs by 
the oil 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 0 1 1  

1977 1987 1997 At End of 1997 

b ~ l l ~ o n  bbls- Share RIP ratlo 

Non-OPEC 
Mex~co 14 0 48 6 48 8 3 8 33 6 

Russla 48 7 4 7 21 7 

USA 35 5 35 4 30 2 2 9 9 8 

Ch~na 20 0 184 24 0 2 3 20 5 

Norway 6 0 14 8 11 2 1 0  8 6 

UK 19 0 5 2 4 5 0 5 5 2 

Total Non-OPEC 217 1 231 3 248 4 24 0 16 1 

Venezuela 18 2 56 3 64 9 6 9 59 5 

Iran 62 0 92 8 93 0 9 0 69 0 

Iraq 34 5 100 0 1120 10 8 1 OO+ 

Kuwa~t 70 1 94 5 96 5 9 3 1 00+ 

Saud~ Arab~a 153 1 169 6 261 5 25 2 79 5 

UAE 32 4 98 1 97 8 9 4  1 00+ 

Libya 25 0 21 0 29 5 2 8 55 6 

N~ger~a 18 7 16 0 15 5 1 6  20 2 

OPEC 436 2 668 4 788 6 76 0 75 2 

Total 653 3 899 7 1037 100 40 9 

Not only Persian Gulf OPEC has vast reserves, its production economics are extremely 
attractive The cost to produce a barrel of oil in Persian Gulf OPEC ranges between $1 00 to 
$1 50 depending upon the field size The capital investment required to increase production by 
one barrel per day in that region ranges between $2,525 and $4,866 Because of these reasons 
even if the crude oil pnces 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 Gulf, the cost to expand production capacity is 
considerably greater and zt ranges from $7,610 per barrel (Indonesia) to $1 0,240 (Venezuela) 
Nevertheless, even h s  group of producers can expect margins in excess of 40% in the low pnce 
case 

Though OPEC enjoys an attractive margin and has considerable cash flow from ~ t s  oil 
operations, it is not certain that all of them wll  Invest the surplus cash flow to increase 
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production capacity Because of the huge fiscal deficits thev mav be forced to divert that cash 
flow to balance the budget 

Depending upon the scenmo (1 e reference or Iow or high pnce case) OPEC production could 
be as low as 35 3 million BD in the High Price Case (demand will be lower and non-OPEC 
supplies will be more) and as high as 48 8 million BD in the Low Pnce Case (demand will be 
higher and non-OPEC supplies will be less) 
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in 1973 
and then agsun in 1979, crude pnce has fluctuated wthln a narrow range of $13 00 and $18 00 
per barrel It is interesting to review the performance of the crude oil pnce forecasters over the 
years to assess the ability of the economists to predict the long-term trend in crude oil price 
movement 

Before 1973, even when the demand for OPEC crude used to increase every year and one could 
see the OPEC getting into the dnver=s seat, most forecasts made during that time penod used to 
predict that crude oil pnce may go up by 10 to 15 cents per barrel per year In other words crude 
oil pnces will remain around $3 00 per barrel Once the crude pnce went up in 1974 to $1 1 00 
per barrel, agsun the forecasts were predicting that they would remsun in the range of $1 1 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 prlce forecasts were 
revised almost every quarter and most were predicbng a crude oil pnce of $50  to $60 per barrel 
by 1990 In today s dollars it would be more than $120 per barrel Even after the crude prices 
started to decline after 1983 the forecasts were for a real pnce increase The only difference was 
that the starting point was at a lower level depending upon the then prevailing crude oil pnce 

However afier the pnce drop in 1986 the oil economists started to acknowledge that oil also 
behaves like any other commodity and it has its own short and long term income and price 
elasticities The forecasts made dunng the first five to seven years afier 1986 were pred~cting 
that crude oil pnce will be around $20 per barrel w th  an ups~de potential of about $5 to $10 per 
barrel and the down side nsk of $2 to $4 per barrel However the recent forecasts predict long 
term 
crude 
oil 
prices 
wlth a 
very 
narrow 
range 
and 
expect 
them to 
be less 
than 
$20 per 
barrel 
What 
oil 
econom 
ists have learnt from their bitter expenence of forecasting over the years is that it is just not 
possible to forecast crude oil pnces w t h  any lund of accuracy The following four crude oil 
scenarios are suggested for our p l m n g  studies 

The followng table gives a companson of vanous crude oil pnce forecasts It should be pointed 
out that most of the forecasts w th  the exception of Petroleum Economists Ltd have similar 
preQctions 

FORECAST OF BRENT CRUDE OIL PRICES FOUR SCENARIOS 

35 , - - -- -- -- - -- - - --- 
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DOE s ElA 

Reference Case 
H ~ g h  Prlce Case 

Low Pr~ce Case 
DRI 

IEA 
Capac~ty Constraints 
Case 

Energy Sav~ngs Case 
PEL 
PIRA 

OIL/~UPPLY DEMAND FOR EUROPE 

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

Western European 011 Import/Export 
Mlll~on BD 

1997 

Import from 

U S A  
Mex~co 
S & C Amerlca 
FSU 
Middle East 
North Africa 
West Afilca 
Others 
Total 
Less Export 
NET IMPORT 
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According to EIA s crude oil production projection there is an increase in North Sea production 
of 0 8 million BD Hence the oil demand increase of 0 7 million BD of Western Europe can be 
easily met from the North Sea In addition there is bound to be competition from Algeria (which 
is increasing its production by 0 8 million BD) and also from West Ahcan producers This does 
not mean that Caspian oil, which will reach Mediterranean or Baltic will find a depressed 
market Even assuming that Russia wll  be able to increase ~ t s  export to the European marhet b) 
1 0 million BD and Caspian producers to the Med~terranean by 2 0 million BD there is still need 
for Middle East crude to meet the petroleum requirements of Europe Since crude oil marhet is 
not a regional market unlike gas Caspian crude wrll command a pnce which is in equilibrium 
with either the Middle East crude (gemng a quality premium) or West Ahcan crude (since West 
Ahcan crudes are sweet and light Caspian crude may not get any premium) or the North Sea 
crude as shown below 

Let FOB Brent Crude oil pnce be P(Brent) 
Let the transportation cost to move Brent to Med~terranean be T(Brent-M) 
Let FOB Arab Light crude oil pnce 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 oil pnce 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) 

OIL SUPPLY~DEMAND FOR ASIA PACIFIC 

As explaned in 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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Asla Pacific ImportlExport 
(In m ~ l l ~ o n  BD) 

1997 2010 Inc/(Dec) 

Import from 
U S A  0 2  0 2 0 
S & C America 0 1 0 1 0 
W Europe 0 1 0 1 0 
FSU 0 2 1 0  0 8 
M~ddle East 10 9 18 4 7 5 
North Afr~ca 0 1 0 1 0 
West Afr~ca 0 6 0 8 0 2 
Gross Import 122 20 7 8 5 
Net Export 0 3 0 5 0 2 
NET IMPORT 11 9 20 2 8 3 

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 oils can get back by selling in these 
markets It is necessary to reiterate that since crude oil can be easily moved around the world and 
the freight element as a percentage of crude oil pnce is not big, over the long-term there is no 
particular advantage of sellmg in 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 oil can get by selling m Japanese market is as follows 

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

In other words it is the transportation differential of Caspian crude and Arab Light oil in 
Mediterranean and Japanese market that will be the deciding factor It is true that in recent years 
that Persian Gulf crude producers have been able to enjoy a higher netback of about one dollar by 
selling in Asia Pacific market compared to selling in European market As shown above since the 
crude oil market is a world oil market and not a regional one, and the Persian Gulf producers will 
be the margmal suppliers, there w11 be no particular advantage of one market over the other but 
for the transportation advantages 



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 in that market than in the 
Mediterranean market Arguments have been made by some consultants that it is better to sell in 
the Asia Pacific market since that market is growing the fastest West European oil demand is 
likely to show very little buoyancy In addition, there is likelv to be far more competition in that 
market since crude oil production is likely to increase in the North Sea North Africa Russia and 
West Afnca All these producers wl l  find it more advantageous to sell in European market than 
to take it other markets But the conclusion of thls author based on the projection that Persian 
Gulf producers will continue to be the marginal producers, there is no particular advantage of 
being in one market over the other 

WORLD GAS RESERVES AND DEMAND/SUPPLY (1995-2010) 

As shown below, proved world gas reserves are more than adequate if we were to take a look at 
the reserves to production ratio of more than 64 However unlike oil in 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 it 

Russla 
Iran 
Qatar 
UAE 
Saudl Arabla 
U S A  
Venezuela 
Algeria 
Niger~a 
Iraq 
TOP TEN 
Turkmenistan 
Maiaysla 
Indones~a 
Uzbek~stan 
Kazakhstan 
Total World 

World Proved Reserves of Gas 

nfa 
13 86 
4 44 
5 76 
4 14 
5 29 
2 69 
3 00 
2 38 
0 74 
nla 
nla 

1 48 
2 07 

nla 
n/a 

107 52 

1997 1987 1987 

T r ~ l l ~ o n  BCM 

OECD 13 42 17 1 1  14 09 9 6 13 6 

At End of 1987 

Share R/P rat10 
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The top ten countnes have 76% of the world proved reserves of natural gas In the case of 011 the 
top ten countnes account for 85% of the world proved reserves Thus natural gas reserves are 
more widespread geographically than oil reserves However many countnes wth huge gas 
reserves especially in the Middle East seem to be giving greater importance to the explo~tation of 
their oil reserves for wh~ch they get better netbacks than that to the exporting of gas 

World Gas Consumption 1995-2010 (m blll~on cublc meters) 

Avg Annual Change 
2010 ("10) 

Developed countries 
U S A  
Western Europe 
Japan 
Total Developed 

FSU 
EE 
FSUtEE 

Developing 
chlna 
India 
Other Asla 
Middle East 
Afiica 
C & S America 
Total Developing 

Total World 

As mentioned earlier, natural gas is expected to be the fastest-growing pnmary energy source in 
the world at a rate of 3 2 % per year over the forecast honzon Much of the growth is expected to 
fuel electricity generation worldwde Resource availability, cost, and env~ronrnental 
considerations w l l  also contribute to growng use of gas in industnal, commercial, and 
residential sector appl~cations 

The follow~ng table gives a supply/demand picture of gas based on 1997 BP stat~stics review 
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World Gas Demand/Supplv 1997 (In b ~ l l ~ o n  cub~c meters) 

Consumption Product~on Trade lnventon 

U SA 
Canada 
Total North 
Amerlca 

Germany 
Italy Netherlands 
Norway 
UK 
Total Europe 

FSU 
Total M~ddle East 
Total Afk~ca 

Indones~a 
Japan 
Malays~a 
Total Asia Pac~fic 

Total World 

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

The Kyoto Protocol is definitely a positive factor supportrng increased consumption of gas 
However if the crude oil pnces remain soft or the perception on the part of the investors is one of 
soft crude oil pnces, then not enough capital wl l  be invested in international pipeline projects or 
even more expensive LNG projects 

In 1995, International Energy Agency (IEA) completed a study Mled "THE IEA NATURAL 
GAS SECURITY STUDY " The purpose of the study was twofold to discuss and clan@ the 
concept of secunty of supply m relation to natural gas and to provide factual information on 
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vanous aspects of gas secuntv and on the present and future secunh situation of individual IEA 
countnes 

The study defines energy secunty as being in a state to supply natural gas against tmo broad 
categories of nsk They are long term nsh that new supplies cannot be brought onstream to meet 
growing demand for either economic or political reasons and nsh of disruption to existing 
supplies such as political disruptions accidents or extreme weather conditions Oil securitL 
issues are different from the gas secunty issues Ths  is because of the rigid nature of 
transportation in the case of gas (though it is not true for LNG) the relatlve difficult\ of storage 
and the regional nature of gas markets 

The study has concluded that under a scenano of nsing oil prices (for example in one of IEA=s 
studles the oil pnce is forecast to nse to $28 per barrel by 2005), to which gas pnces in man) 
regions remaln coupled, there would seem to be no problem in economlc or commercial terms in 
bnnging new supplies to markets given current cost estimates However under a scenario of 
constant oil pnces the conclusion is less clear For example at an oil pnce 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 countnes could continue to 
supply their core customers for many months, and in some cases indefinitely in the event of a 
total disruption in delivenes fiom their single largest non-OECD suppliers European gas 
companies have in place supply flexibility in the form of spare import capacity fiom other 
suppliers, 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 like fuel oil 

THE OUTLOOK FOR GAS EXPORT MARKETS IN OECD EUROPE 

Gas Balance for OECD Europe ( ~ n  b~ l l~on  cubic m) 

1992 2000 2010 
Demand 306 6 412 4 502 8 
Product~on for Own Use 142 6 157 4 175 5 
Contracted Imports From 
Norway 29 6 60 7 69 2 
Denmark 2 3 3 8 3 8 
France 0 4 0 6 
Germany I 3  2 3 2 0 
Italy 
Netherlands 39 2 19 3 13 2 
UK 0 6 0 6 
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Gas Balance for OECD Europe (in bill~on cub~c  m) 

1992 2000 201 0 

Russia 63 0 73 0 I5 4 

Algeria 35 4 58 9 48 3 

Nlgeria 0 5 5 3 

Libva 2 2 1 7  0 0 - - 

Secured Supply 316 0 379 0 333 5 
Supply yet to be secured -9 4 33 4 169 3 
Assumed Contract extensions 

Norway 
France 
Germany 
Netherlands 
Russla 
Llbya 
Algerla 
Subtotal Extensions 25 9 107 3 

Production for own use 1 1  
Norway 0 5 2 7 
UK Interconnector 3 8 14 0 
Algeria 1 1  9 5 
Russ~a 9 8 20 1 
Qatar 2 9 2 9 
Denmark 0 1 1 1  
Turkrnen~stan 1 1  0 

Subtotal Possible new supply 18 3 62 5 
Total New Supplies 44 2 169 8 
Source The IEA Natural Gas Security Study 

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

b Production for own use in OECD European countries is expected to increase marginally 
over the forecast penod, but less than demand, thus increasing the need for imports 

+ Contract imports volumes from some of the major suppliers, in particular Russ~a, ~ 1 1  
level off and decllne before the end of the forecast penods Contract extensions are 
therefore necessary for these countnes With the exception of the Netherlands, all have 
enough reserves to support higher export 
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k The unsecured supply in 201 0 amounts to around 169 bcm According to the IEA report 
there will be no trouble in meeting these requirements Even after an additional elport of 
20 bcm from Algena total export from that country is below the stated goal of 75 bcm b~ 
Sonatrac h 

F Total Russian export of 96 bcm projected for 201 0 needs some investment In 
transportation infrastructure However this expansion of the additional plpeline capacitk 
is relatively cheap 

F The continent of Europe should be regarded as one gas market with countnes In Central 
and Eastern Europe potentially competing for volumes from some of the same sources 
that w11 supply OECD Europe countnes Histoncally these countrles 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 Russlan) and geographic reasons it is 
more likely that Russla w l l  reman the man supplier to these countrles despite the 
interest of d~versify~ng their supplies for strategic reasons 

k As shown below OECD Europe w11 increasingly rely on outside supplles to meet ~ t s  
requirement according to the IEA report 

OECD Europe's Dependence on Varrous Supplrers (percent) 

1992 2000 2010 

Ind~genous product~on not for exports 45 1 37 2 35 1 

Russra 19 9 20 0 19 1 

Alger~a 1 1  2 14 2 13 5 

Norway 9 3 16 1 17 4 

Netherlands 12 4 8 7 6 2 

Turkmenrstan -- -- 2 2 

Others 2 1 3 8 6 5 

w The followng table shows the demand for OECD Europe by countnes and also the need 
for additional import for 201 0 

Future Supply Requirements for OECD Europe by Countrres for 2010 (in BCM) 
Production & 

Contracted Add~tronal Contract Need for New 
Demand Supplres Requrrements Renewals Supplies 

Austr~a 10 5 4 8 5 7 2 9 2 8 
Belgium & 18 7 1 1  6 7 1 4 6 2 5 
Luxembourg 0 0 0 0 0 0 0 0 0 0 
Denmark 4 4  4 4  0 0 0 0 0 0 
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Production & 
Contracted Additional Contract Need for New 

Demand Suppiles Requtrements Renewals Suppl~es 

F~nland 5 5 4  1  1 4  1 4  0 0 

France 
Germany 
Greece 
Ireland 
Italy 
Netherlands 
Norway 
Portugal 
Spaln 
Sweden 
Switzerland 
Turkey 
UK 
Total 

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 in Central and Eastern Europe has been 64 7 bcm and total import 
has been 34 3 bcm 

1995 (bcm) 
- -- - ppp 

Demand 
Bulgar~a 5 0 
Czech 6 6 
Hungary 10 2 
Poland 9 9 
Romanla 24 0 
Slovakia 4 8 
Others 4 2 
TOTAL 64 7 
Production 30 4 
IMPORT 34 3 

Source BP Stat~st~cal Review of World Energy 1997 
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THE WORLD OIL AND NATURAL GAS MARKET G-2; 

If we accept the growth rate of EIA study of 5 3% per vear then the total demand of Central and 
Eastern Europe in 201 0 w11 be 148 bcrn The production In this region is projected at best to 
remain at the same level as m 1995 On t h ~ s  bas~s, the Import requirement from t h ~ s  reglon 
w ~ l l  be 117 6 BCM According to a study by Cedigaz Import requirement for this region is 
forecast to be in the range of 70-90bcm The significant reason for lower import requirements is 
due to a much lower demand by Cedigaz 

Only a small share of projected demand In 201 0 is already contracted for Thus a large portion of 
the demand is up for grabs Russia, the previous supplier would l~ke  to hold onto the old markets 
Recently Poland has signed up a long-term take-or-pay contract w~th  Gazprom for the deliverv of 
250 bcrn over a 25-year penod Poland is also planning to buy gas from Gasunie and Norwav 
Hungary=s oil company MOL has signed up a contract w th  Gazprom to buy 225 bcrn over a 20- 
year penod Czech and Slovak republics, whch serve as translt countries for Russian gas to 
Europe usually, pay less for their imports fiom Russia Still Czech has contracted with Norwah 
for the dellvery of 53 bcrn over 20 years desp~te it being expensive Czech wlll continue to 
depend upon Russia as thelr man supplier Slovak has not showed any des~re so far to diversify 
their supply sources 

Bulgana, which also serves as a transit country for Russian gas has shown a desire to be 
Independent of Gazprom to secure its gas supply Slnce many of these countries (Romania 
included) do not have enough hard currency to spare desp~te then desire to be Independent of 
Russia do not have much optlon and may not prove to be an attractive market for Turkmen gas 

Ukraine like any other FSU country is energy inefficient In 1990 Ukraine consumed 1 15 bcrn of 
gas (36% of pnmary energy supply) By 1995, gas consumption which was mostly from Russia 
and Turkmenistan had declined to an est~mated 73 bcrn (increasing to 41% of pr~mary energy 
supply) as a result of pnce increases imposed by its suppliers According to an IEA study, under 
moderately optlmistlc assurnptlons and reform polic~es and economic growth, Ukranian gas use 
could recover to about 1 10 bcrn by 2010 Depending upon which gas producbon assurnptlon is 
used ~accordlng to Ukramlan authonties it is Iikely to be 35 5 bcrn and Independent analysts 
project it to be around 20 bcm-~mport requirement may range between 74 5 bcrn and 90 bcrn 

Ukraine has strongly cntlc~zed the Russian decis~on to build a new export p~peline across Belarus 
and Poland to Germany argulng that Ukrane stands ready to transit much more than it currently 
does If it does succeed in convincing Gazprom to route a hgh  share of incremental gas exports 
to Europe through Ukrane, and Gazprom convinces Kiev to contlnue taking payment for translt 
servlces in gas rather than In cash, incremental gas needs could be covered more or less for the 
foreseeable future by Russ~a 
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THE WORLD OIL AND NATURAL GAS M A R ~ E T  G-34 

In 1997 it began importing 6-10 bcrn per vear of Uzbeb gas in part to replace volumes cut b\ 
Turkmemstan It has also held exploratory talks wth  Iran Since 1995 the Ukrainian authorities 
have been expenmenting with import liberalization by allowng half a dozen pnvate or 
corporatized trading companies to handle the bulk of imports 

The potential size of the Turkish gas market makes it a pnme target for all producers supplving 
or hoping to supply gas to Europe In 1997 total gas consumption amounted to 1 1 bcrn 
corresponding to 9 9 % of total pnmary 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 distnbution gnds 

The Turkish Ministry of Energy and Natural Resources projects a demand of 3 1 bcrn of gas 
(representing 18% of TPES) in 201 0 On the other hand Botas the national pipeline company is 
making arrangements to import 60 bcrn per year by 2010 Turkey is already importing LNG from 
Algeria since 1994 At the begiwng of 1998, Botas was negotiating with ten different potential 
suppliers as shown below 

Russia Contract signed in 1998 for 6 bcrn Current negotiations to increase the supply to 
16 bcrn Either via Bulgana or Georgia or by a laying a pipeline through the Blach Sea 
Algena Contract for dellvery of 2 bcrn equivalent of LNG which started to deliver in 
1994 
Iran Signed a contract m 1996 to supply 10 bcrn per year by 2000 
Iraq A proposed 1380-km pipeline with a capacity to deliver 10 bcrn per year fiom the 
northeastern Iraq to Anatolia 
Nigena Botas has signed a contract for LNG deliver of 1 2 bcrn per year 
Egypt Memorandum of understandlng for LNG delivery of 4 bcrn 
Qatar Memorandum of understanding for LNG delivery of 1 bcrn 
Abu Dhabi MOU for unspecified amount of LNG 
Oman MOU for unspecified amount of LNG 
Turkmemstan MOU for delivenes of up to 20 bcrn 

With so many potential suppliers eager to supply gas, Turkey is in an excellent position to get 
good terms fiom its suppliers There is currently a widespread feeling that Botas= demand 
forecasts could be over-optimist~c and that the company has over-contracted The World Bank 
expects Turlush gas demand to be sigruficantly below the one forecast by Botas and even by a 
wide margin below the lower projection of the Turlush Government 



EXPORT POTENTIAL TO PAKISTAN AND INDIA 

In 1997 Pakistan consumed 15 8 bcrn of gas and is projected to increase to as much as 48 bcrn 
per year according the latest IEA report on Caspian Oil And Gas Currentlv Pahistan is self 
sufficient in gas Its gas production is projected to level off at 27-29 bcrn venr soon The 
country=s Sui gas field ( opened in 1955) and Man field ( opened in 1966) are at fad \  advanced 
stages of depletion Many other fields that were put into operation recentlj are comparatlvel\ 
small On the other hand if exploration can be intensified in Pakistan there are good possibilities 
to find more gas Also if gas pnce reforms are put into effect demand may turn out to be less 
than projected Thus the deficit in Pakistan=s gas supply of 20 bcrn may be less than projected 
Besides Turkmenistan other gas producing countries in the vicinity namely Iran and Qatar are 
interested in Pakistani market It is doubtful that Pakistan can support more than two projects 

The Indian gas market is the larger pnze in producing countries= and companies= race to gain 
footholds in South Asia India consumed 24 4 bcrn of gas in 1997 according to BP statistics 

Since gas accounts for 9% of TPES presently, the potential for substitution is considerably great 
Though many analysts are forecasting India=s gas needs to increase to 75bcm by 2010, it can 
consume far more than that if gas is available at competitive costs According to the EIA 
projection India=s gas demand in 2010 may be 93 bcrn India=s gas production in 2010 is 
forecast to be around 38 bcm, calling for imports of more than 37 bcrn by 2010 However the real 
potential of India=s gas market may be more than 50 to 60 bcrn by 201 0 

India is currently looking hard for new supply of gas Gas could be imported via pipelines from 
Turkmenistan, 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, it would be a big luxury for a 
developing country like India to afford it Oman has already given on the possibility of supplying 
gas to India through pipeline The same is likely to happen wth  Qatar Potential export from 
Bangladesh is 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 is unlikely to find it feasible to depend upon 
gas supply via Pakistan for secunty reasons In the case of Turkmenistan, there is 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 Turkmenistan But given the present US embargo against Iran by the US, it 
would be difficult to rase international finance for any Iranian project to supply gas to India 
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EXPORT POTENTIAL TO CHINA AND JAPAN 

Currently Chinese gas market is small (19 3 bcrn in 1997) It is forecast to increase to 85 bcrn 
based on the EIA study According to the IEA study Chinese gas demand in 201 0 is lihelv to be 
only 34-52 bcrn As in the case of India, the potential Chinese market is likely to be much larger 
than either the one projected by EIA or TEA if gas is avalable at competitive cost since the gas 
share of TPES is less than 4% Moreover, pollution problems related to coal burning b\ power 
plants, tndustry and households in urban areas are already extreme and likely to get worse 

Chlna is considenng gas imports from Russia and Central Asia via pipelines and in the form of 
LNG from M~ddle East, Malaysia, Indonesia and other South Eastern sources According to the 
IEA study, the most competitive optlon may be to move gas by pipeline from eastern Siberia to 
eastern Chlna Based on the preliminary estimates this would cost around $57 per thousand cubic 
meters (mcm) As far as other sources are concerned, LNG from Middle East is the most the 
expensive one followed by Central Aslans sources ( transportation cost of $1 06 per mcm via a 
6000-km pipeline) and then closely followed by LNG from South East Asia 

In 1997 Japan used 65 1 bcrn of gas and 1s forecast to consume 79 bcrn in 20 10 Japan depends 
upon LNG to meet its gas requirements In the case of Japan also, Central Asian sources may not 
be competitive wth LNG or importing gas via pipeline from Russia 

EXPORT POTENTIAL TO IRAN, RUSSIA AND OTHERS 

Iran used 42 9 bcrn of gas in 1997 and demand for gas is booming The Iranian oil industry needs 
increasing amounts of gas for re-injection into its aging oil fields in order to maintain pressure 
and output rates Iran has also plans to increase gas consumption in its power and residential 
sector Slnce it costs more to supply northern Iran from its own gas fields, Iran has found it 
advantageous to Import gas from Turkrnenlstan However when Iran=s gas transmission and 
distribution system IS expanded, it may find it more economcal to supply even its northern 
market from its own fields, thus reduclng its import requirements 

Even after the break up of the Soviet Union at the end of 1991, Turkmenistan used to supply gas 
to Georgia, Ukrane, Kazakhstan and Armenia However when these countries could not pay for 
their gas supplies, Turkmenistan stopped supplying gas to them Till an alternate gas pipeline is 
laid out to supply gas to the Transcaucasus either under the Caspian or via Iran, there is not much 
potenbal to export gas to Georgia or Armema from Central Asia Besides, Iran through IGAT 1 
& 2, Gazprom through the existing pipelines and Azerbqan when it expands its gas industry (at 
least to supply Georgia) are likely to be more competitive than sources from Central Asia In 
addition, the total gas export potential to Transcaucasus is unl~kely to be more than 10 bcrn per 
year by 201 0 
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It is interesting that the IEA report discusses the possibilitt 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 is planning to increase its 
gas export to Europe from 112 5 bcm in 1995 to 200 bcm In 2010 To meet the domestic 
requirement and also the increased export volumes Gazprom has to develop its ven expensive 
Yamal fields Instead of doing this Gazprom can optimize its earnings by importing gas from 
Central Asla to meet the gas requirements of Southern Russia and to export a higher share of its 
west Sibenan gas production Given the vast gas reserves and the need to earn hard currencl it is 
unlikely that this scenano wll  take place However if there is new political development t h ~ s  
scenano 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 is 
difficult to establish or assess exploration or production cost in comparison to transportation cost 
Simple rules of thumb can be used to estimate plpeline and LNG costs as shown belou 

P~pellne costs (per 1000 cublc meters) 

Onshore P~pel~ne Offshore P~pel~ne 

C a ~ a c ~ t v  (bcmlvear) 5 10 15 20 5 10 15 20 

1 OOOkm 28 16 12 12 3 6 24 20 20 

Total costs for LNG Plants 

6 bcmlyear 12 bemlyear 18 bcmlyear 

Llquefact~on 42-56 32-42 28-39 

Regas~ficat~on 14 14 14 

Transportat~on 

1 OOOkm 7 7 7 

8000 56 56 56 

Total costs 

1 OOOkm 63-77 53-63 49-60 

8000km 112-126 102-1 12 98- 109 
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Asian gas market is dominated bv LNG Japan has been the dominant buver Though Indonesia 
has been the dominant seller other countnes like Malavsia Algena have been slobl, increasing 
their market share Originally LNG pnces were cost based At a relat~velv earl) era of the LNG 
business, however, it became necessary to pnce LNG in relation to oil From the verv beginning 
LNG has been commanding a premium wth respect to crude oil on heat equivalent basis One 
can justify paying a premium to secure LNG supplies to improve energy secunty or for 
environmental protection However dunng the times of surplus energv or in the absence of the 
need to protect the environment (especially for developing countnes) countnes ma\ not be 
willing to pay a premium for LNG 

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

Following examples based on the IEA Natural Gas Secmty 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 countnes 

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

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

The competitive equilibnum between the two plants is expressed by the following equation 
P(G) = 1 28 P(C ) + 2 20 where P (G ) is the price of gas and P ( C ) is the pnce 

of coal, 1 28 is the coefficient resulting from the yields of the two plants, and 2 20 is the 
coefficient resulting between a t  investment costs for the tow types of plants 

Average transportation cost to transport 650 km wtlun the Europe is estimated to cost $ 0  36 per 
million 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)= 1 2 8 P ( C ) + 2 2 0 =  2 6 6 + 2 2 0 = 4 8 6  

Hagler Ba~lly 



Gas cost at the burner tip on a heat equivalent basls = $ 17 1 56 per mcm 
Pipeline( for 650 km) cost of transporting gas = $ 12 70permcm 
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 .L. alues of the 
coefficients in the above equation between the gas and coal pnce 

2 Gas netback to compete m the res~dent~al market 
The cost of gas at the burner tip should be equal to the cost of burning gas oil Transmission cost( 
cost of transporting gas through 600 km pipeline) is assumed to be $ 0  71 mlllion btu 

Average distnbution cost is assumed to be $ 2  16 million btu 

Gas is assumed to enjoy a 15% premium over gasoil 

It is assumed that gasoil cost is 1 25 times that of crude oil 

Crude oil pnce 
Gasoil price 

Cost of transporting gas011 
Add Premium for gas 
Less distnbuhon cost 
City gate netback for gas 
Less cost of transmission 
Country border gas netback 

= $18  00 per barrel 
= $22 50 per barrel 
= $ 3 73 per million btu 
= $ 0 08 per million btu 
= $ 0 57 per million btu 
= $ 2 16 per million btu 
= $ 2 22 per million btu 
= $ 0 71 per mlllion btu 
= $ 1 5 1 per million btu 
= $ 53 30 per thousand cublc meters 

3 Gas netback to compete ~n the lndustr~al sector 
In thls case there will be no distnbution cost The maln competing fuel is low sulfur fuel oil, 
which is estimated to cost 75% of crude oil pnce Premium for gas over fuel oil is assumed to be 
5% 

Crude oil pnce = $ 18 00 per barrel 
Low sulfur fuel oil pnce = $ 13 50 per barrel 

= $ 2 1 1 per million btu 
transportation cost of fuel 011 = $ 0 1 1 per million btu 
Add prermum for gas = $ 0 1 1 per million btu 
Less transporting gas = $ 0 53 per milllon btu 
Country border gas netback = $ 1 80 per million btu 

= $ 63 5 per thousand cub~c meters 
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Based on the above calculations by selling gas in to power sector market where ~t competes 
against coal, the gas producing country can secure the maximum netbachs for gas In fact if crude 
oil pnce were to remain at $1 8 00 per barrel not many will be able to sell gas either to replace 
gasoil in the residential sector or fuel oil in the power sector to get a netbach at the wellhead 
which w11 give attractive returns to exploration and production xnvestment 

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

supply Transportat~on Production Transportat~on Translt Fees Total Costs 
Country Route Cost Cost 

Turkmenistan Iran, Turkey I 1  109 28 148 

Caspian Sea 11 109 25 l4> 

Iran Turkey 

LNG 

Iraq Turkey 

Qatar LNG 

UAE LNG 

Oman LNG 18 109 9 136 

N ~ g e r ~ a  LNG 21 106 0 127 

Algeria T u n ~ s ~ a  18 39 5 62 

LNG 18 8 1 0 99 

L~bya Sub sea plpe 18 42 0 60 

LNG 18 8 1 0 99 

Norway Subsea plpe 48 53 0 101 

Based on the netbacks given m the above table, not many (exceptions being Libya and Algeria) 
will be able to compete aganst gasoil and fuel oil in European market Even when they can 
compete aganst coal, the netback they get for their gas cannot be said to be all that attractlve 
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