
KAZAKHSTAN ENERGY PRICING AND
 
TAXATION STUDY
 

KAZAKHSTAN 

PETROLEUM, GAS AND COAL PRICING AND TAXATION 

International Resources Group, Ltd.
 

Washington, D.C.
 

June 1993 



KAZAKHSTAN ENERGY PRICING AND TAXATION STUDY 

PETROLEUM, GAS AND COAL PRICING AND TAXATION 

Prepared by Richard E. Browning and
 
Rutherford S. Poats
 

for USAID
 

FINAL REPORT 

For General Distribut!on
 

Owing to the proprietary character of certain information
 
provided to the project team, the following Appendix


tables have been omitted from this general distribution report:
 

Appendix I 
Table 2c, 7, 9-14, 22 

Appendix HI 
Table 7 

INTERNATIONAL RESOURCES GROUP, LTD. 
1400 Eye Street, N.W., Suite 700 

Washington, D.C. 20005 
tel: (202) 289-0100 
fax: (202) 289-7601 

June 1993
 



Energy Pricing and Taxation Study - Kazakhstan 

TABLE OF CONTENTS 

Executive Summary .......... ......................................... 1
 

SECTION 	 I: Introduction ............................................ 
 8

A. 	 Context and Scope of Work.............................. 8

B. 	 Organization of the Report ............................... 
9

C. 	 Key Findings and Recommendations ....................... 9
 

SECTION I1:The Current Status of Energy Prices and Taxation .................. 11
 
A. 	 Petroleum Sector: Crude Oil and Condensates...............11
 
B. 	 Refining Sector..................... ............... 18

C. 	 Product Distribution .. ................................. 
26
D. 	 Natural Gas Sector .................................. 
 30 
E. 	 Coal Sc-tor ....... ................................ 
32
F. 	 Inter-Fuel Price and Cost Comrarisons ..................... 34

G. 	 International Price and Cost Comparisons ................... 38
 

SECTION III: Guidelines/Principles of Fuel Pricing Applied to the
 
Kazakhstan Situation ................................. 
 43

A. 	 Cost Recovery on the Margin and In Consderation of
 
Capital Investment Requirements ......................... 43
 

B. 	 Pricing to Achieve Border, International or 
Inter-Fuel Price Equivalents .............................. 

C. 	 Allowing the Free Flow of Energy Supplies and Capital 
47
 

......... .4

D. 	 Establishing a Price Ramp to Free Market Equivalent Levels 
...... 49 

SECTION 	 IV: Petroleum Law and Taxation .................................. 52
 
A. Objectives .......................................... 
52
B. Fiscal Regimes ....................................... 
52
C. 	 Provisions in Petroleum and Natural Gas Agreements 
 .......... 54

D. 	 Roles for Advisor and Models ............................ 55
 

SECTION 	 V: Recommendations and Next Steps ........................ 57

A. 	 General Pricing and Taxation Policy Objectives ............... 57
 
B. 	 Crude Oil and Petroleum Products ............ ........... 58
 
C. 	 Natural Gas ......................................... 
60
 
D. Coal ............................................
 62
 
E. Institutional Issues ................................. 
63
 

APPENDICES 

Appendix 1. Tables Completed for Report
Appendix 2. Tables Furnished by World Bank Staff 
Appendix 3. Assay Tables Completed for Report
Appendix 4. Tables Distributed but noi Completed for Report
Appendix 5. Diagrams Used in Data Co:;ection Process 
Appendix 6. Oil and Gas Revenue Model 

International Resources Group, Ltd. 



ii 

Energy Pricing and Taxation Study - Kazakhstan 

LIST OF TABLES 

No. Page 

Table 2.1 Domestic Crude Oil Price and Taxation Developments ............... 14 

Table 2.2 

Table 2.3 

Table 2.4 

Table 2.5 

Table 2.6 

Crude Oil Acquisition Costs to the Chimkent and 
Paviodar Refineries ......................................... 

Crude Oil Producers Revenue and Cost Structure: 
Projected 1993 ............................................ 

Refined Product Import/Export Balances with Russia 
Annualized for 1991 and 1992 ............................... 

Estimated Petroleum Product Supply-Demand Balances 
for Kazakhstan 1991-1992 .................................... 

Downstream Prices and Taxes for Petroleum Products ............... 

16 

18 

20 

22 

27 

Table 2.7 

Table 2.8 

Sectoral Distribution of Petroleum Product Consumption 
Projected 1992........ ................................. 

Energy Price Increases in Kazakhstan ........................... 

29 

35 

Table 2.9 Crude Oil, Diesel Fuel, Natural Gas & Coal Pricing
Comparison of World N'etback Prices to Kazakhstan ................ 37 

Table 2.10 Comparison of International Prices .............................. 40 

Table 2.11 Comparison of International Electricity Generation 
Input Prices ........................................... 40 

LIST OF EXHIBITS 

Exhibit 2.1 Chimkent and Pavlodar Refineries Gross Refining Margins ............ 24 

Intemational Resources Group, Ltd. 



Energy Pricing and Taxation Study - Kazakhstan 

ACRONYMS AND ABBREVIATIONS 

A.I.D. U.S. Agency for Intemationai Development 

bcm billion cubic meters 

COM Council of Ministers, Government of Kazakhstan 

EEC European Economic Community 

FSU former Soviet Union 

GOK Government of Kazakhstan 

GNP Gross National Product 

Kcal Kilocalorie 

KNP Kazakhnefteproduct 

LDC lesser developed country 

mcf thousand cubic feet 

Mcm thousand cubic meters 

MIS management Information systems 

MMR million rubles 

MMt million metric tons 

NIS Newly Independent States 

OECD Organization for Economic Cooperation and Development 

O&M operation and maintenance 

R rubles; unit of currency in the NIS Republics - as of May 1993, 820 R=US$1. 

VAT value-added taxes 

International Resources Group, Ltd. 



Energy Pricing and Taxation Study - Kazakhstan 

EXECUTIVE SUMMARY
 

Kazakhstan's energy sector has vast resources with sufficient expert potential to lead itstransition from a centraly planned economy to an export-based free market economy, incontinued cooperation with the integrated trade structure of the former Soviet Union (FSU)republics. The economic transition will be largely dependent on Kazakhstan's success insecuring improved access to trade, pricing and Investment opportunities offered by externalmarkets, and continued amicable trade relations with Russia and other FSU republics.Kazakhstan's success in capturing and re-investing the resulting economic rent as exportvolumes and values rise will largely determine the success of economic reform. As a result,effective tax policy, collection and fereic!n investment will be needed to meet both energy sectordevelopment goals and broader macro-economic obectives. The Government of Kazakhstanhas placed high priority on energy pricing and taxation reform, as evidenced by a variety of 
steps taken in 1992. 

In early 1992, energy prices were extremely low by free market standards, but in reasonablebalance with Russian and other republics' price levels. C'ude oil prices were, for example, setat 350 rubles(R)/ton, less than $0.50/barrel based on the existing R/$ exchange rate. The grossmargin allowed refiners was, simrlady, set at extremely low levels (about 275 R/ton for 76 octanegasoline and less for diesel fuel) and fixed at the same level for all three Kazakhstan refineries.In the case of natural gas, ex-tax wellhead prices reportedly ranged from 65-150 R/mcm, orabout 2-4€/mcf equivalent, while steam and coking coal were priced at an average level of about13 to 31 R/ton, respectively. In general, domestic energylprices were less than three percent ofmost free world standards for the maor fuels, and as little as one percent in some instances. 

Since January 1992, Kazakhstan, largely in tandem with Russian domestic pricing policy, hasmade significant strides in re-structuring energy price levels and simultaneously enacting andrevising a number of fiscal measures focussing on energy enterprises. Following initial priceincreases during the first six months of 1992, significant price increases occurred in Septemberand throughout the fall, as energypricing and taxationpolicy bean to evolve more rapidly inthe fourthguarter. At year's end, the official wellhead price of crude oil (ex tax and investmentfund contriburions) were 8,400 R/ton and gross refining margins for low octane gasoline wereallowed to rise to approximately 10,000 - 12,000 R/ton, relative to an exchange rate which hadrisen from around 150 R/$ early in 1992 to 500 R/$ by late in the year. 

Domestic wellhead prices for natural gas had reached 2,000 R/ton by end-1992. Prices hadrisen to approximately 10-to-20 percent of free market standards, based on a purchasing powerexchange rate. Also during this period, inter-republic trade with Russia formally dewascentralized, meaning that producing associations, refiners and end-users were allowed tonegotiate directly with their Kazakh counterparts, albeit under the coordination or assistance ofthe respective State Economic Committees and Foreign Relations Office of each republic.Certain principles of trade were maintained, such as the loose adherence to Russia's domesticprices as the standard for inter-republic trade, and the reccgnition of mutual agreement on rail 
and other tariff structures. 

In early 1993, energy price and fiscal reform in Kazakhstap. continued to evolve at a rapid rate.The January 28, 1993 Cabinet of Ministers Decree on Energy Prices continued the policies 
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established In the October 30, 1992 decree, and maintained momentum in adlusting energyprices and tariffs upward. The recent decree also formalized sectoral subsidy policy through theestablishment of a Price Regulation Fund, targeted to the household and community (publicuse) sectors. Regulated fuel prices were raised by anywhere from 20 percent to 500 percentfrom late 1992 levels, and formal maximum allowable 'coefficients' of price escalation wereestablished. In addition, an Intergovernmental Agreement on Trade and Economic Cooperationbetween Kazakhstan and Russia was signed In January 1993, helping to solidify the pricingterms and procedures under which commodity trade would proceed for key petroleum,
agricultural and mineral resources. 

In the pet, ;eum sector, Kazakhstan's effective development of its sizeable reserves will restlargely on its ability to meet potential production and export revenue targets via the developmentof maor fields and the completion ofpipeline systems to carry oil and condensate productionto free markets. Additionally, Kazakhstan's success in obtaining hiqherprices for its exportablesurplus will be significantly controlled by the rato at which Russg and other Republics increasedomestic and inter-republic trade prices towards free market levels. The estimated netbackprice Kazakhstan potentially receives from sales to the free market via the Russian pipelinesystem and from the Black Sea port of Novorrosiysk is estimated at around $114/ton beforetaxes, after deductions for transportation costs and a quality discount. This is equivalent to28,610 R/ton using a purchasing power parit i exchange rate of 250 R/$, compared to aDecember 1992 controlled domestic price of 8,400 R/ton. Such a theoretical price, however, islikely only achievable for a relatively small portion of total exports due to Russian pipeline spacerestrictions and potentially other hidden fees. 

In contrast, the price received in direct trade with RussiaIs limited by the domestic price ofRussian crude oil, adiusted for quality and location differentials, as the Kazakh crude is higherin sulfur content, metals and wax than the Russian common stream from Siberia or the Uralsarea. In December of 1992, Russian crude oil export prices to Kazakh refineries were averagingnearly 13,000 R/ton, compared to the fixed domestic price of 8,400 R/ton. This differenceexceeds a reasonable quality and location differential. The concept of an acceptable price
"band"around which Kazakhstan's crude oil prices can be negotiated will likely set the standardfor future inter-Republic trade. However, it is important that this band not become distorted
beyond some reasonable quality and location diffe'ential. Indeed, thisprice 'parit principle was
formally recognized in the January 1993 Intergovemmental Trade Agreement, which nominally
adjusted both Russian and Kazakh inter-Republic crude prices up to 18,000 R/ton, but left openthe possibility of negotiating differentials from these nominal levels based on differing qualitycharacteristics. An indication of the potential difference between Russian and Kazakh crudegrades is given by the domestic Kazakh price, which was increased to just 15,000 R/ton inJanuary 1993, nearly 17 percent below the nominal Russian import price, but an improvement 

over the nominal price 'spread' effective in late 1992. 

As Russian domestic crude and export prices increase, Kazakhstan will need to increase itsdomestic wellhead ptice and/or increase taxes on crude oil sales to limit profits accruing toproducers. In the case of foreign producers, royalty payments and other elements of negotiatedor "model' concession agreements might be substituted for tax rate increases. Currently, the taxstructure on crude production consists of a land rental tax, a value added tax of 20 percent, agross profits tax of 25 percent and a supplemental surplus profits tax which may be applied toprofit bi-yond the taxed 25 percent. In January 1993. the Government eliminated the hardcurrency tax of 40percent, and is now considerinq alternatives including export taxes and 
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customs fees. The land rental tax was established in October 1992, coincident to the increasein domestic crude prices to 8,400 R/ton. However, it Is not designed to frequently adjust to thed:nference between achievable export prices and the cost of crude production inclusive of taxes.A fixed or slidinq scale export tax applied to the difference between domestic and international
prices Is recommended for domestic (Kazakh) producers until the gap between domestic and 
International prices is closed. 

The anticipated rate of increase or 'ramp" of Russian crude prices to world levels slowed slightlyfollowing the national assembly meetings of early December 1992, but with the adjustments ofJanuary 1993 a target of reaching free market price levels by mid-1 995 may still be achievable,
particularly ifone uses a purchasingDower paty exchange rate assumption, rather than the stillspiraling nominal ruble-dollar exchange rate. From Kazakhstan's perspective, the rate of Priceincrease should be dictated both by immediate Russian domestic pricing policy and theanticipated completion of the Caspian crude oil export pipeline. A reasonable price 'ramp' forcrude oil may best be conceived as a steady progression to free marlket levels by m!J-1995.Assuming a steady market exchange rate of 600 R/$, and flat nominal international crude oilprices, the domestic crude price should approximate the following path: end - 1992 = 8,400R/ton; mid - 1993 28,000 R/ton; mid = = - 1994 50,000 R/ton; and mid - 1995 = 72,000 R/ton.Under this representative price ramp, the Importance of effective tax structures, includingcollection capabilities and reasonably accurate ongoing determination of production costs, mustbe in place to achieve desired Investment targets, collect and recyclepetroleum tax revenuesand to avoid system abuse and major distortions. In addition, the Government of Kazakhstan(GOK) must address the payment arrears problem which developed In 1992, and threatens toundermine the basic financial structure on which energy investments and services are based.

Use of emergency funds, creation of liquidity through special energy finance banks and otherapproaches may be needed to enable enterprises and Individuals to make timely payments and
maintain the liquidity of the overall energy system. 

The proposed rapid and substantial price and cost changes in the energy sector necessitate
establishing timely, consistent and reliable systems for accurately measuring and monitoridn

costs of production, prices, apparent margins over costs and taxes. Effective price and taxation

policy will depend on timely and reasonable interpretation of cost and related operational data,including the costs of capital investment, as traditionally captured in plant or capital depreciation
rates, asset replacement and upgrade costs. As both domestic costs rise and an increasing
portion of investment capital is obtained from free world sources at free market prices, the need 
to accurately account and build in these cost components will also rise proportionately. 

In the petroleum products arena, Kazakhstan suffers from a current excess of nominal crude oildistillation capac!, but from shortage of upgrading capacitya needed to meet its basictransportation fuel needs. The three Kazakh refineries differ marked!y in their age and upgradingcapa ity. As a result, refined product yields and incremental production costs shoulC" varysubstantially under more liberalized 'cost plus" pricing rules allowed under the October 1992and January 1993 GOK energy pricing decrees. Early indications of refining margins derivedsince October 1992, suggest that significant variationin product prices and, hence, incrementalproduction costs, may be iustifiable based on varying intra-barrel economics among the three
disparate refineries. Previously, refined product prices were set at fixed levels across products
and regions. 

International Resources Group, Ltd. 
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Under an Increasingly de-regulated price and volume environment, future investments in refinerycapacity should be subjected to careful analysis of potential returns on Investment, based onmarket demand. comparative Imported product economics and costs. In genera, selectiveinvestments in downstream process units to displace Russian imports (e.g., of high octanegasoline) would appear to be justified on a cost-effective basis, assuming future price anddemand levels are sufficient to recoup the investment cost. Early estima.es ind'cate an overalldecline In 1992 petroleum product demand ranging from 12 to 16 percent. A cdtical level ofdomestic demand is needed to justify many planned or currently stalled upgrades in refining.Further downstream In product supply and distribution, the Kazakh system remains largelyunder the exclusive control of the state enterprisa Kazakhnefteproduct (KNP). However, effectivJanuary 1993 the formal 'state order system (administered by the State Economic Commnieeand executed by KNP) has been replaced by a system of annual contracts, or nominations towhich KNP must guarantee supply. The monopolistic role of KNP must be re-examined andgreater direct contracting responsibility from the refineries or independent marketers should beconsidered, just as access to foreign trado in petroleum products has been expanded in 1992 
via select licensing. 

Perhaps the greatest need in the downstream is to uparade the transportation and distributionsystem through more complete recoupment of the full cost of transporting fuel to end-users.Currently, rail accounts for the majority of long-haul petroleum product movements. Full costingwould provide better short-term regional price and longer term investment signals, specificallyin the petroleum products markets where, several regional pipeline projects are underconsideration. As with refinery gate prices, the October 1992 and January 1993 energy pricingdecrees enable KNP to price products on the basis of differentiated regional delivery costs.However, the cost accounting and capital recovery rules need to be liberalized to allow forupgrades to transportation and distribution system costs where justified by market conditions,Progress In rationalizing reionalpetroieum product prices, however, Is likely to be slowed bythe mandated need to cooperate with Russia on rail tariff adustments. and the continuedsubsidization of end-user prices to critical consumers.particulady the agricultural sector. TheOctober and January decrees establish both of these policies as necessary means to the
smooth transition of trade relations and to cushion the deleterious macro and sector -specific
impacts of rapidly rising fiel prices. In addition, the establishment of a Price Regulation Fund
formalizes the role of Kazakhnefteproduct functioning as a collector householdof and
community subsidy funds by recycling its relatively high margins on gasoline sales back to
these users 
. Subsidies are also funded directly from petroleum VAT, land rental and profit taxrevenues. Other targeted taxes, such as a road fund or excise tax, should also be consideredas funding sources for dedicated system upgrades as prices rise toward Western-equivalent
 
levels.
 

In the naturalgas sector a dual set of quidelines needs to bepursued. Prices of exportable gasshould eventually rise to international equivalent price levels. Domestic sales within thetransmission and distribution grid system should be progressivelypriced i accordance withrational cost-of-service parameters, including inter-regional end inter-fuel standards to encourageefficient use. Currently, the gas pricing structure is rigid both with respect to domestic andinternational pricing. Inter-republic pricing is determined largely by the price that Russia is willingto pay for un-orocessed Kazakh gas, while import prices are set substant'ally by the priceRussia is willing to pay for gas from Turkmenistan and Uzbekistan. Kazakhstan's qasPricingwill remain constrained until it has access to international markets directly or via exchangearrangements and, secondarily, until it has made sufficient investment ingas processing to 
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5 
command a more favorable negotiating position. To achieve this end, extensive efforts to
document and Include the cost of processing plants, pipeline and storage projects into domestic 
and inter-republic gas commodity and transport rates. 

Internally, prices at the wellhead and to the distribution network are determined by these import
price equivalents and, until recently, a fixed mark-up of 700 R/ton was applied to cover the cost
of distribution to the final consumer. Although the October 1992 and January 1993 decrees
allow for some differentiation of transport costs, substantially more variation in distribution
charges is needed to reflect the true cost of gas service among customers and locales. As with 
petroleum and coal, the full cost of transportation and delivery services needs to be accounted
for. To Initiate this process, basic information on gas consumption patterns, hauling distances 
and unit costs must be developed along the lines of a basic rat-maklnq or cost-based tariff
study. Gas pricing efforts should be based on differentiating service costs based on
transmission and distribution cost allocation principles. Simultaneously, efforts should focus on
fully accounting for the cost of gas feld development, inclusive of field separation and 
processing costs. 

Recognizing the longer lead times likely needed to both develop and market Kazakhstan's vast 
gas reserves, the lower current ratio of netback to domestic prices for natural gas as compared
to oil and the need to encourage domestic consumption in placG of oil and coal, the
recommended price 'ramp' for domestic natural gas is somewhat less Pronounced in the early 
years compared to oil, but accelerates after 1994 as exportable capacity and Infrastructureproiects, Including tranismission and processing, come to fruition. The resulting concave price
ramp of the domestic wellhead pdce should approximate 2he following path under these 
assumptions, and again assuming a future fixed R/$ exchange rate of 600 and a level nominal
international price and transmission tariff for natural gas: end - 1992 = 3,000 R/mcm; mid 
1993 = 6,000 R/mcm; mid - 1994 = 10,000 R/mcm; mid - 1995 = 17,500 R/mcm; and mid -
1996 = 25,000 R/mcm. 

The coal sector, unlike oil and gas, is In a retrenchment mode, owing to reduced demand from 
the primary export markets, Russia's power and industrial sectors. Domestically, coal demand
is stagnant due to rising tariffs in the power and heat sector and falling industrial demand. Coal 
prices were theoretically decontrolled in 1992, and have increased on the order of 20 times for
Ekibastus steam coal and about 10 times for coking coal from Karaganda during 1992. Despite
price decontrol, coal prices declined in 1992 when expressed as a ratio to crude oil, and
remained well below international netback levels. In early 1993, coal prices have in fact
increased more rapidly (by 400 percent on average), substantially more than other fossil fuel
prices. Coal pricing, however, remains constrained by limited access to Russia's rail system and
Russian domesticprices for coal and electric power. In Kazakhstan, tariff policies for electricity
and heat largely determine negotiated price levels. Coal cost subsidies to the power and heat 
sector remain widespread and extensive (upwards of 50 percent of cost), although there 
appears to be substantial differences with regard to their regional and sectoral distribution. 

Coal's current substantial energy role, however, need not be conceded without significant steps
being taken to improve the economics of coalproduction and to price the coal in a manner
which fully recovers mining and transportation costs. As with petroleum rail and natural gas
pipeline transport rates, the average transport rates for coal appear to average about one tenth
of western long-haul standards. A complete evaluation of the rail cost rates should be initiated
immediately. Moreover, mining costs should be identified on a mine-specific basis, with less 
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efficient ones closed down in favor of new development prospects. Tariffs should be set torecover upgrade Investments, such as ash removal at the Ekibastus deposit, where the potentialvalue of these Investments in the export and domestic markets is fully documented on a lifecycle cost basis. As with oil and natural gas, functional cost accounting systems must be Inolace to document the economics of these operations, and the potential financial return onupgrade Investments. Absoluta coal prices are likely to rise less rapidly towards an Internationalrnetback equivalent due to several factors, Including the likely slow rate of tariff increases to thepower and heat sector, coal's long haul and rising rail rates to export market outlets In Russiaand outside of the NIS Republics, and the relatively iow cost of production of coal compared 
to oil and gas. 

A theme for all of Kazakhstan's Primary fuels Is the need to develop rriore consistent cost, price.volumetric, and related operatinq data reportsing systems so that the evolving structure of eachfuels market and transportation network can be monitored and evaluated in a timely and reliablemanner. Basic classification schemes, such as associated gas vs. condensates and basicrefined products, should be clearly defined end standardized. Ongoing access to marketdevelopments through proper data reporting and management information systems wouldestablish the quantitative building blocks around which better pricing, rate-making, revenueforecasting and taxation decisions can be based. Training in Western accounting and ratemaking procedures, computer apolications and reporting or survey techniques woud be verybeneficial In establishinq this informational framework. Tariff studies, cost accounting andfinancial analysis will all be improved with the establishment of such reporting rigor. Impositionof any tax regime will also require effective verification of volumes, costs and price levels iftaxpolicy and rates are to be enforced. Finally, a mEjor fundamental need exists for measurementequipment to more accurately account for fuel consumption vs. processing or transportation
system loss or theft. 

Kazakhstan's tax structure for fuels at each stagemust remain responsive to rice and costdevelopments, as it has in 1992. The land rental tax, surplus profits tax, removal of hard
currancy and lowering of VAT levels are a few of the steps taken in 1992 to fine-tune the tax
code to create a convergence of resource development and fiscal objectives. As revenues from
emploration and development concessions become anIncreasinly lare share of the t.x
,se,it is crucial that the Government maintain a deree of flexibility in establishinq exploration anddevelopment tax and incentive structures, including variable royalty structures, bonus paymentsand other performance-based terms. The petroleum legislation should be written broadlyenough to allow tax, revenue and cost-sharing schemes to adusttonarketconditions%inorder
to balance investor and host risk and reward exposures. Legitimate capital and operatingexpenses should be fully recoverable over time. As prices rise towards international levels,inc,'eased reliance on export taxes on domestic producers is suggested as a temporary bridgeuntil full international price equilibrium is reached. In addition, the use of excise taxes or specialfees should be considered for targeted investments, such as refinery upgrades or transportation
projects. 

A petroleum advisor should be retained to assist the Government of Kazakhstan in evaluatinproposed contract terms for upstream E&P concessions and establishing a consensus viewofthe likely revenue flow from oil andgas production. In analyzing contract options, the advisorwould utilize a model to evaluate the direct and indirect implication of alternative options undervarious market price, volume, tax and cost scenarios. In developing revenue projections fromoil and gas production, the advisor would work closely with the Ministries of Energy and Fuel 
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Resources, Finance and the operating entities comprising Kazakhstanmunaygas and Kazakhgas.
A basic model for this activity has been sugC3sted, but substantial detail on individual tax and
concession structures would have to be built into each of the oil and gas components. Theapplication of a simple revenue projection model would assist various entities within thegovernment and industr in arriving at a realistic set of assumptions and cases on which future 
tax and concession policy could be based. 
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I. INTRODUCTION
 

A. Context and Scope of Work 

The Kazakhstan Energy Pricing and Taxation Study was sponsored by the U.S. Agency forInternational Development's (A.I.D.) Office of Energy Infrastructure for the Newly IndependentStates, Incooperation with the World Bank's Office of Infrastructure, Energy and EnvironmentOperations for Europe and Central Asia.* This assessment is part of the broader energy sectortechnical assistance to Kazakhstan offered by both A.I.D. and the World Bank. The worksupplements the World Bank's country energy sector review activities and A.I.D.'s energyefficiency and policy analysis activities also executed under contract with international
Resources Group. 

A.I.D. and the World Bank are providing technical assistance in a number of seatcms to theGovernment of Kazakhstan to assist inits program of rapid economic reorm. The energy sectorisone of the most important Inthe Republic of Kazakhstan as Kazakhstan possesses substantialenergy resources. Energy pricing and taxation reform are crucial in Kazakhstan's program ofeconomic reform. The Government of Kazakhstan places a high priority on energy pricing andtaxation reform and on liberalization of markets. Price reform involves letting prices rise toeconomic, world levels. Market liberalizaton includes institutional reforms that abolish thecentral decision-making by the government and allows decision-making by a large number of
enterprises and consumers. 

Increased energy prices will provide incentives ior more efficient use of enirgy, greater selffinancing of investments, and eventually an increase in exports. Also, the energy sector will bea significarnt source of revenue for the national budget. There are significant macro-economicconstroints to the speed a. which prices should be permitted to rise to world levels. TheGovernment of Kazakhstan has assigned a high priority to designing a tax regime for the oil andgas sector which provides appropriate Incentives for foreign investors while, at the same time,
protects national interests. 

A.I.D. has supported this study of energy pricing and taxation in Kazakhstan. Theresponsibilities of the prime contractor, Intemational Resources Group, in executing this study
included the following tasks: 

" To review existing petroleum (crude oil and petroleum products), natural gas, and coal
pricing and taxation; 

* To work with the appropriate ministries and Institutions to formulate guidelines for the
pricing and taxation of petroleum, gas, and coal; 

" To identify key weaknesses in the tax regime being established for oil and gas, and todevelop aframework for estimating potential tax revenues from the production of oil and 
gas. 

This report may not be published or quoted as representing views of USAID or the World Bank, nor do
USAID or World Bank accept responsibility for fts accuracy or completeness. 
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B. Organization of the Report 

This study reviews recent price and tax developments, stresses key guidelines and principlesof fuel pricing InKazakhstan, suggests key issues to be considered in Kazakhstan's petroleumlegislation being proposed currently, and makes recommendations for pricing and taxation ofthe primary fuels. Section 2 provides an extensive review of the primary fuel price and taxationdevelopments In 1992 as well as presenting Inier-fuel and international price comparisons.Section 3 discusses key principles of fuel pricing, focussing on cost recovery and commodityprice relationships (including border price equivalents, location and quality and inter-fueldifferences), and proposes a price 'ramp* or schedule for moving domestic Kazakh prices toworld-equivalent levels. Section 4 emphasizes various issues to be considered in developingan appropriate fiscal regime inKazakhstan, especially as itapplies to attracting foreign investorsinto the oil and gas sector. Sectlon 5 presents recommendations for various strategies of price
reform in the primary fuels. 

Perhaps the key distinguishing characteristic of this undertaking was the extensive effort andpriority given to establishing a functional data base of detailed fuel price, volume, production
and transportation cost data. Asubstantial body of original and supplementary fuel price, costand volumetric data was collected in the performance of this work, much of which provides aframework for continued tracking and updating of energy price, cost and tax developments In
Kazakhstan and neighboring republics. 

Inaddition to the tables presented in the body of the report, Appendices 1 through 4 containapproximately 60 detailed ba.ck-up tables, the majority of which are original forms prepared bythe study team and completed by the highly responsive Kazakh enterprises and theirparticipants inthis effort. Appendix 5 contains pictorial aids used to explain the data collectioneffort. Appendix 6 contains the basic spreadsheet structure developed for making revenueprojections of oil and gas production and sales. The need to develop consistency and structurein data reporting is especially great in an economy undergoing rapid transformation, bothorganizationally and systemically. Previously, centralized reporting responsibility primarilyfocussed on relatively stable volume flows, rather than on price, cost and 'margin' variables. The
latter have become quite dynamic in the process of the radical transition towards a market
responsive system.
 

C. Key Findings and Recommendations 

The transition period to free market price levels is likely to extend at least through the period1993-1995 for petroleum, slightly longer for natural gas, and possibly through the entire decadefor key "grid" system energy forms, including electricity, coal for heat and power and gas fordomestic distribution and use. The key factors affecting the speed of this transition for theprimary projected export "grcwth" fuels (crude oil and natural gas) will be the completion ofexport pipeline projects and the rate of energy price and market reform pursued by Russia, asKazakhstan will remain highly dependent on Russia for continued high levels of inter-republictrade with and for access to world markets. The structure of taxes on the primary fuels willcontinue to evolve rapidly as prices, foreign investment and export opportunities increase.Kazakhstan has shown effective adaptability to the changing price and cost conditions of 1992,and will need to remain responsive to market price, cost and resulting optimal tax structures andincentives in 1993 and beyond. Timely and reliable information, as well as effective enforcement 

International Resources Group, Ltd. 



Energy Pricing and Taxation Study - Kazakhstan 

10 
and revenue analysis capabilities will be needed to develop an effective fiscal regime for the oiland gas sectors. Accurate cost measurement and more complete allowance for capitalinvestment costs will be needed to encourage rational rate structures for the transport of energy,and investments in desperately needed transportation and quality enhancement 'processing'
upgrades for oIl, gas and coal. 

Specific observations and recommendations which should guide the Government of Kazakhstan
(GOK) in the transition period include the following: 

* Energy and broader interdependence with Russia and other Central Asian republicsshould be recognized and cooperative trade policies should be coordinated among
these partners. 

0 Subject to the constraints of international market access, GOK should increase energy
prices as soon as possible to reflect at least the Incremental cost of supply, and as soon as Zechnically possible, the long-run marginal cost of supply, inclusive of capitalinvestmont costs. ThA latter may take more time to measure, and vary substantiallydepending on the technology employed. Prices of crude oil, refined products and coalshould be decontrolled subject to ths natural limits imposed b~y the Russian market. Tax 
structures should be 1r place to capture any surplus profit over the full cost of the energy
supply, including a fair return on Investment. 

* Oil prices should lead the movement to free market levels, as significant oil export
capacity is most likely to be realized first. 

* Gas priceE should be loosely tied to oil, but with some time lag in the 'ramp' to freemarket levels. In addition, the captive grid character of domestic gas pricing should berecognized in appropriate cost of service rate calculations performed to efficiently pricegas among consumers in the domestic market. Natural gas prices should be set toreflect the full production and opportunity cost of supply, including investment costs for gas processing, regional and delivery service costs among final consumers. 

0 Refin d product prices should be allowed to vary in response to intra-barrel production
economics and market demand, subject to some reasonable mark-up over crude oilcosts, and refiners should be given greater direci control over downstream marketing
and distribution. 

a Coal prices should be set to recoup the cost of justifiable upgrade investments, and
price subsidies for inefficient mines should be ceased. Rail tariffs should be rationalizodin concert with Russian rail tariffs, and prices to the electric power and heat grids
increased over time. 

W The Government of Kazakhstan should undertake a variety of training courses and
initiate formal energy data reporting and MIS procedures intended to improve reliability
and to assist the tax collection and prospective revenue evaluation process. 

International Resources Group, Ud. 
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I. Current Status: Recent Price and Taxation Developmems
 
Among the Primary Fuels
 

Kazakhstan's experience with radical energy pricing and taxation reform has recently passedits one year anniversary. Previously, Kazakhstan's energy price and supply management wascoordinated with or managed directly from Moscow, in the context of the FSU's highlycentralized Inter-republic planning system. Since early 1992, the pace of energy pricing andtaxation reform has escalated rapidly, partly due to developments in Russia and Kazakhstan'sother NIS neighbors, but also as a result of initiatives from Alma-Ata. Initial increases in primaryfuels prices were made in the spring of 1992. Since then, the pace of energy price and taxationreform has accelerated, particularly in the petroleum sector. Notably, the Council of Minister'sOctober 1992 energy price and utilization "decree"set the framework for a variety of price reform measures in the energy sector, particularly with regard to oil and gas pricing. 

In 1991, petroleum (oil and products) accounted for approximately 30 percent of Kazakhstan'sprimary energy production, and 25 percent of final consumption.' This compares to primaryproduction and consumption shares of 74 and 59 percent for coal, 7 and 17 percent,respectively, for natural gas. (See ESR, Table 1.1.) Although the petroleum sector ranked behindcoal in its contribution to both domestic production and consumption in 1991, prior to pricerefom,, petroleum nearly equaled coal in gross export volumes and revenues. The projectedoutput growth and export earnings for petroleum as prices approach worid market levels willcause petroleum exports to soon exceed both the level end value of coal, possibly quadruplingto more than $3 billion over the next five years2 . By contrast, Kazakhstan's coal production andexports are projected to remain flat or decline slightly, while oil and condensate production isprojected to double by the year 20003 (see Appendix 2, Table 2). Similarly, Kazakhstan'sdomestic gas producejon is projected to more than triple by 20004 (Appendix 2, Table 10),shifting the nation from a net importer to a sizeable potential gas exporter. These trendsemphasize the critical role of petroleum and natural gas pricing, taxation and resourceinvestment decisions in leading Kazakhstan's trade and economic development strategy.Nevertheless, coal will remain an Important contributor to the power and heat sectors, and willplay a crucial role in the country's transition to an energy-based export economy, as its effectivedevelopment reduces indigenous needs for imported natural gas, petroleum products and 
electricity. 

A. Petroleum Sector: Crude Oil and Condensates 

Kazakhstan's effective development of its petroleum sector will rest largely on its ability to meetpotential production and export revenue targets via the development of major oil fields Inpartnership with foreign companies, both with respect to field development and pipeline systems 

Kazakhstan Energy Sector Review, World Bank, Dec. 15, 1992 (hereinafter referred to as the 
ESRI. 

2 According to preliminary estimates from the World Bank's ESR. 

3 According to Ministry of Energy and Fuel Resources Projections 

4 According to projections by the Ministry of Energy and Fuel Resources. 
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needed to expand the capacity to reach export markets. This means establishing both fair andflexible terms for negotiating production agreements, and effective international cooperation Innegotiating the financial and operating terms of pipeline projects. Taxation and pricing termsmust be set In a manner to capture excessive economic rent without discouraging investment,and with sufficient enforceability to insure that revenue objectives are indeed being met. As withany economy undergoing tumultuous reform, the accurate measurement of costs, prices andapparent margins is critical to the establishment of effective price and taxation policy. 

In the petroleum products sector, Kazakhstan needs to develop domestic price and taxationpolicies which will encourage the selective Investment In capital and infrastructure needed toimprove the quality of refined products and efficiency of their transportation and distribution. The"downstream' investment strategy should be targeted to improving Kazakhstan's trade balancein refined products by selectively upgrading refinery process capabilities and expading orrefurbishing the transport and distribution infrastructure (including rail, pipeline, truck andstorage). To encourage and finance such objectives, the Government must also allow refinedproduct prices to rise sufficiently to recover the full cost of these critical Investments. Theintroduction of competition and investment incentives will help to meet these objectives, but theimmediate need is to gain a better understanding of the economic and financial data on which
sound pricing, tax and Investment decisions can be made. 

In 1992, Kazakhstan produced an estimated 26 million tons (MMt) of crude oil and condensates,with approximately four MMt condensates and 22 MMt of crude5 . Approximately 25 percent ofthe crude output wi,.; delivered to domestic refiners (notably the Aytrau refinery, and 3econdarilyto Chimkent). Roughly 75 percent of crude and condensate exports moved to Russia and otherNIS Republics in the first half of 1992" (of which Russia accounts for about 90 percent, and
Azerbaijan and Ukraine the balance). 

The price Kazakhstan receives from Russian refiners for its crude oil exports Is limited by thedomestic Russian price, adjusted for quality and location differentials. Most of the other 30percent (approximately) of exports eventually delivered outside the NIS must first move throughthe Russian domestic pipeline system (operated by Rostnefttransport), and is therefore subjectnot only to the direct published 'Transneft' tariff, but also the fixed hard currency fee (currentlyat $6.59/ton), port fees, and other payments to local Russian and other republic's jurisdictionsoutside of Transneft's direct control. As a result, the netted back wellhead price received forexported crude oil is reduced from free market levels by at least the sum of the rouble tariffimposed by Transneft, the har-d currency fee, and p,,rt fee (e.g., $3.50/ton at Novorossiysk), andby any additional jurisdictional fees beyond these cited. The total cost to be netted out of a freemarket price appears to be at least the equivalent of $1-$1 2/ton, and possibly far more, giventhe selective ability of Transneft and other jurisdictions or qualified exporter/shippers to exercisea degree of monopolistic power to capture a significant portion of the difference between freemarket and domestic prices. Free market prices are currently around 120 $/ton and domesticprices are roughly one fifth that level (using a rouble price of 12,000 R/ton and a 
contemporaneous market exchange rate of 500 R/$). 

5 Ministry of Energy and Fuel Resources. 

a Ministry of Energy and Fuel Resources, Kazakhstanmunaygas. 
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Although the Transneft system is purportedly open to all qualified shippers, limited access Incertain segments, and the large potential gain to be made by moving crude from the domesticto international market can result in restricted access and discriminatory transportation fees. Oilexport prices and related Government tax revenues will be linked largely to Kazakhstan'ssuccess in gaining Increased access to free"markets, and to the rate at which Russia and otherNIS republics increase domestic and inter-republic trade prices to free market equivalents. 

From January through May 1992, the domestic wellhead price of crude oil was fixed at 350R/ton, or roughly $0.47/barrel, using a relatively low 'purchasing power' exchange rate of 100R/ton7 . (Market rates averaged around 170 R/$ in early 1992.) In June this controlled price wasincreased in step with the rise in Russia's domestic crude price to 2,200 R/ton, or roughly
$3.00/barrel, assuming a rouble/$ exchange rate of 100. 

Under the terms of the Inter-Republic Trade Agreement with Russia, the price of crude oil tradedbetween Kazakhstan and Russia was in principle set at parity, and the volume of crude oilexcha%.ed between Kazakhstan and Russia was approximately equal (see Appendix 2, Table2) at around 13 MMt per annum. In effect, a massive swap arrangement was in place betweenKazakh crude exports to Russia in the west and Russian exports to Kazakhstan in the east,ostensibly based orn the principle of price parity, with the domestic Russian price establishingthe level of Kazakhstan's domestic price. In practice, by the late summer of 1992, both theprinciple of price parity, and the volume of oil transacted under this swap agreement were Finderstrain. The traditional centralized negotiating and pricing function of the State EconomicCommittee was being usurped on the Russian side by the desire of producing associations toobtain a better price for their oil exports, and on the Kazakh sida by their interest in obtaininga higher price for crude exports, in part by selling a greater portion outside the controlled inter
republic market. 

Moreover, the Russian buyers c (Kazakh coude wero demanding an increasingly larger discount
for the Kazakh crude based on its higher sulfur, metals and wax content in comparison to the
Siberian and local Urals Xrude oils comprising the majority of the pipeline common stream.Discounts of as much as $1-$2/barrel equivalent, or roughly 1,500 - 3,000 R/ton (at 200 R/$),
were reportedly sought in the third quarter of 1992. Until October 1992, when Russia affected
its policy of de-centralized negotiations on inter-republic crude oil trade, the differentials problem
could be managed in the context of overall inter-republic trade between Russia and Kazakhstan
based on negotiations over the value of other bartered materials, so that any disadvantages in
crude oil valuation could be offset by more favorable terms in other goods or resources.
 

7 
Note that the selection of an appropriate exchange rate for purposes of converting roubledenominated prices to hard currency equivalpri1 isa somewhat capricious process. Both official andmarket-based rouble/dollar exchange rates have soared over the past year from around 100 R/$ in early1992 to over 500 inearly 1993. However, the choice of exchange rate used to value a commodity whoserevenue is largely dedicated to the domeszic market must also consider the purchase value of thatcurrency measured against abasket of domestic goods. Thus, while the rouble/dollar exchange rates mayhave quintupled over the past year, the basket of goods may have increased only by a factor of two.Therefore, it is accepted practice to make comparative commodity valuation using an exchange ratebased on a commodity basket measure, rather than through the direct use of the current quotedexchange rate. hi this report alternative low or high exchange rate assumptions are made, reflecting thecommodity basket or purchasing power parity concept vs. market exchange rates, respectively. 

International Resources Group, Ltd. 
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InOctober 1992, Kazakhstan raised the controlled domestic wellhead price of crude oil to 8,400
R/ton and, at the same time, sharply increased and formally established a land rental tax on
crude oil. This tax was timed (and increased from its relatively low levels set in August 1992)
to capture a sizeable portion of the price increase (Table 2.1). Prior to August 1992, the onlyother significant tax was the 28 percent value-added tax (VAT) levy on the transfer price of crudebetween producer and refiner. As shown in Table 2.1, VAT is paid by the refiner, while the land
rental tax is borne by the producer. The average level of the land rental tax stood at around4,553 R/ton in late 1992, although the actual ,evel varies among each producing association in
accordance with its land characteristics and use. Individual r:Aes of land rental tax for each
major oil producing association affective December 1992 are shown in Appendix 1, Table 2b.The recent (January 28, 1993) energy pricing decree requires the Ministry of Finance and the
Ministry of Energy and Fuel Resources to submit proposed new land rental tax rates by mid-February 1993. Tabla 2.1 assumes the old average rate holds, despite the rise in wellhead 
prices for crude oil. 

Table 2.1. 1992 Domestic Crude Oil Price tind Taxation Developments (R/ton) 

Month 

Jan. - May June - Sept. Oct. - Dec. Jan. - Mar. 
Wellhead Price (Ex- 350 2,200 S,847 10,447
Land Rental Tax) 

Land Rental Tax - 4,553 4,553 

Price to Refiner.
 
Ex-VAT 350 
 2,200 8,400 15,003
Inc. VAT 448 2,816 10,752 
(@ 28%) __1_1_1_ 

Source: Pricing Committee, Pavlodar Refinery, Decree of the Cabinet of Ministers 
Date: December 1992, January 1993 (decree). 

In addition to the land rental tax and VAT, the upstream petroleum sector bears the following 
taxes: 

* income or 'profits' tax equal to 25 percent of revenues over established cost base
C a bonus tax on profits which is variable, depending on how specified in production

agreements with foreign producers, and scaled according to production rate achieved 
a a hard currency oil 'export" tax of 40 percent of hard currency earnings on oil exports
W investment fund contribution equal to five percent of total cost of products 

a The Ministry of Finance formally initiated the land rental tax on August 12, 1992, at relatively low 
levels ranging from 100-800 R/ton. 
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* pension fund tax of approximately 37 percent of the wage base
* employment fund tax of one percent of the wage base 

Effective January 1993, the hard currency tax was eliminated and VAT tax reduced to 20percent. In place of the hard currency tax it is likely that either an export tax/fee or more active 
use of the bonus profits tax will be used to capture a portion of the higher revenues attributable 
to rising export prices. 

The Council of Minister's energy price 'decree' of October 30, 1992 also moved Kazakhstan away from the previous Inter-Republic Trade Agreement policy of crude oil price parity, to apolicy of establishing inter-NIS prices on the basis of ex-VAT 'foreign trade prices', subject toagreement between parties on the method of clearing payment (i.e., hard currency vs. rubles vs. barter). This clause effectively recognizes the principle of market prices determining foreigntrade pdices, a policy which was essentially being effected by late October directly between
Russian producing associations, refiners and their counterparts in Kazakhstan, with some 
oversight at the Ministerial level. 

Evidence of the recently emerging cross border price relationships between Kazakhstan andRussia is seen in Appendix I, Table 7 and 9's itemization of crude oil acquisition costs for thePavlodar and Chimkent refineries, as summarized in Table 2.2. Une 1.3 of each table showsthe ex-tax (VAT) cost of crude to begin to differ, effoctive October 1992, from tha fixed 8,400R/ton price (shown in Table 2.1), as the Russian import price increased to each refinery over
the fourth quarter. Note that this increase was most pronounced for the Chimkent refinery inOctober and November, and then more pronounced for the Pavlodar refinery in December. Thisdivergent pattern may simply reflect inconsistent cost reporting or timing procedures in additionto the higher crude oil transport costs to the Chimkent area in November. On the other hand,the higher November price recorded by Chimkent may reflect its less reliable (i.e., slower)payment terms, and a premium added by the Russian producing association (at Tyumen). In
December, Chimkent's average cost of crude reportedly fell below Pavlodar's, perhaps reflecting
the former's lower cost mix of domestic oil (15 percent of Chimkent's crude oil feedstock is
obtained from the Kumkol region in :entral Kazakhstan), or again, inconsistencies in reportingor accounting practice. As discussed earlier in this report, ex-tax domestic crude oil wellhead
prices were fixed by deciee at 8,400 effective October 30, 1992. Thus, Russian ex-tax delivered
price levels, ranging from 12,000-17,000 R/ton between October and December 1992, continue
 

0 The payment arrears problem is significant throughout the CIS economies, and one which isseverely affecting the flow of funds through the numerous links of the petroleum distribution chain: fromconsumers of petroleum products, back to the distribution company, to the refiner, on through theNational Bank of Kazakhstan to the National Bank of Russia, which eventually pays the Russian producingassociation in Siberia. This process can take three months or more and, as prices increase, it intensifies.In early December 1992, the Tyumen producing association reportedly resorted to cutting off crude oil
shipments to the Chimkent refinery as a result of slow payment. 
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to exceed the new controlled domestic price level, even after accounting for pipeline tariffs and 
a reasonable quality differential' °. 

Table 2.2. 	 1992 Crude Oil Acquisition Costs to the Chimkent and Pavlodar Refineries
 
(R/ton)
 

Jan.- May June-Sep. Oct. Nov. Dec. 
1.1 	 Delivered Crude Price: I
 

Chlmkent 
 474 2,816 12,800 15,052 16,283Pavlodar 
 448 2,816 11,760 12,753 16,819 

1.2 	 Tax Component (28%

VAT): 
 104 616 2,800 3,292 3,562Chlmkent 98 616 2,572 2,789 3,679
Pavlodar 

1.3 	 Ex-Tax Delivered Price:
 
Chimkent 
 370 2,200 10,000 11,760 12,721Pavlodar 350 2,200 9,187 9,964 13,140 

Source: Chimkent and Pavlodar Refineries, Economics Departments 

As Kazakhstan and other NIS Republics move rapidly into a rising and Increasingly negotiatedoil price marketplace, the importance of free market pricing principles, effective tax structures,

negotiating power, increased efficiency in operating, financial accounting and management

practices will 	similarly rise in importance. An ineffective tax structure, subsidy or operatinginefficiency with crude oil and equivalent product prices at 350 Rton will pale in comparison to
inefficiencies with oil prices at 10,000 R/ton and rapidly rising towards a free market wellhead
equivalent of around 
120 $/ton. From the refiner's perspective, the importance of effective

negotiation of crude prices and recapture of variable operating and fixed capital costs in product
pricing can be seen in Appendix 1, Tables 7 and 9 (prices), 12 and '13 (costs), focussing on therising price and cost trend in the fourth quarter of 1992. As Russian crude oil prices risetowards world market levels over the next two to three years, relative price relationships will alsochange, with greater disparities emerging among domestic and Russian crude input prices, andbetween crude oil and refined product prices, both within Kazakhstan and between Kazakhstan 
refiners and those in bordering NIS republics. 

'0 The pipeline tariff between Omsk and Chimkent increased from 126 R/ton in October to 361 R/ton
effective Nov. 1, 1992, while the Omsk to Pavlodar rate increased from 21 R/ton to 45 R/ton over thesame period. Assuming a reasonable quality differential between average Kazakhstan crude in the westand Siberian crude is $1/barrel, or $7.40/ton, then at a rate of 200 R/$, the quality adjustment factor mightbe as high as 1,480 R/ton. Adding the 361 R/ton pipeline tariff results in a total quality and locationdifference which in October closely approximates the difference between domestic and imported crudecosts, but which by November was substantially less than the ex-tax delivered price difference betweenRussian crude (at around 10,000 R/ton + in November and 13,000 in December) and domestic Kazakh 
crude at 8,400 R/ton. 
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Russia's crude prices to Kazakhstan refiners, while rising and arguably higher than domesticKaz akhstan prices on a pure quality and location-adjusted basis, are still well below pricesreportedly charged to other NIS republics for which its economic and diplomatic relatinns firenot a, strong. For example, In early November, when the Russian price to Kazakhstan refine,;was roughly 13,000 R/ton, the price to Uzbekistan (at the terminus of the north-south pipeline)was reportedly around 20,000 R/ton, and the price to Ukraine was around 26,000 R/ton. Thisreflects the overall location advantage of Kazakhstan, and the approximate trade balance (incrude oil) maintained, but more importantly the good economic and political relations withRussia, evidenced through Kazakhstan's continued use of the rouble, and through its mutuallydependent trade relations in many other industrial, agricultural and mining products. 

The price oi Russian crude oil to Kazakhstan will continue to serve as a standard for adjustingdomestic crude oil prices and tax levels in Kazakhstan, although it is not clear that domesticprices will increase automatically with Russian domestic levels. Nor is it clear whether pricesreceived for Kazakhstan's crude exports to Russia will effectively keep pace with Russian importlevels. The October 30, 1992 energy pricing decree established a state-controlled domesticwellhead price of crude oil and condensates, excluding the VAT, equal to 8,400 R/ton (increasedto 15,000 R/ton effective Jan. 28, 1993). In addition, t established the principle nf allowingrefinery gate product prices to recover crude and refining costs, with maximum total profitabilityfixed at 25 percent. Given this principle of limited refinery mark-ups over crude costs, if domesticprices do not rise in tandem with Russian price levels, then regional disparities in crude inputcosts and refined product prices will be Introduced, notably the domestically-supplied Aytraurefinery enjoying lower crude and refinery gate prices than the Pavlodar and Chimkent refineries.Pavlodar receives 100 percent of its crude feedstock from Siberia, while Chimkent receivesabout 85 percent from Siberia and 15 percent from the Kumkol area in central Kazakhstan. 

In principle, adjustments to Kazakhstan domestic crude prices should be based on maintaininga reasonable quality and location differential with Russian levels. The appropriate width of the"band" around Russian levels might reflect a number of variables. For example, maintaining alower domestic crude price is one way to shift revenue from the production to the refinerysector, as refiners would enjoy a more competitive input cost position relative to regionalcompetition. At the same time, low domestic prices would encourage domestic producers to sell more oil to the export market. Higher profits on foreign sales could then be partially recouped
through bonus taxes on profits or through the imposition of an export tax. Or, the profits could
be left to the producing associations and refiners to re-invest in necessary equipment and
upgrades. In a truly competitive, well-functioning market this might be advisable. 

Given the current monopolistic structure and risks associated with domestic re-investment,however, it would appear more prudent to adjust the domestic price up to meet Russian levels.This adjustment would more accurately reflect and recover the fixed capital investment anddepreciation costs needed to attract critical technologies in oilfield drilling, production andtransportation. These investments are more likely to be successfully financed by raising pricesto recover higher production costs (particularly capital equipment, depreciation and relatedinvestment costs), establishing Investment incentives, and increasing the overall tax base (e.g.,increasing the rental tax), rather than relying on excess company profits to be re-invested. Ahigher revenue base, resulting from higher prices, will be needed to finance these crucialinvestments to maximize production and finance the capital-intensive pipeline projects criticalto Kazakhstan's increased access to more profitable export markets. 
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Recent crude oil production levels and the current (Jan. 1993) tax structure for Kazakhstan's sixprimary production associations are shown in Table 2.3. The Mangistau (neftegas) producingassociation accounts for nearly half of Kazakhstan's curren-t crude oil output, although
Manglstau's levol and share is forecast to decline dramatically over the next five years (seeAppendix 2, Table 5), as production from other fields increases, many on tha basis of foreign
investment (e.g., Tengiz, Aktlublnsk and Karachaganak). 

Table 2.3. Projected 1993 Crude Oil Producers Revenue and Cost Structure 

Gross Gross 

Producer 
Volume 
(m tons) 

Price 
(R/t) 

Revenues 
(MMRs) 

Prod. 
Cost 

(MMRs) 

Rental 
Tax 

(MMRs) 
VAT 

(MMRs) 

Profits 
Tax Base 
(MMRs) 

Mangistaumunaigas 
Tengisneftegas 
Aktyubinskneft 
Embaneft 
Yuzhkazneft 
Karachanbasteruneft 

11,370 
4,436 
2,835 
1,500 
1,559 
1,250 

8,400 
8,400 
8,400 
8,400 
8,400 
8,400 

95,908 
37,262 
23,814 
12,600 
13,096 
10,500 

38,785 
24,575 
11,365 
5,525 
3,255 
4,730 

28,135 
790 

5,474 
3,450 
2,960 
2,588 

18,325 
7,140 
4,515 
2,285 
2,215 
1,750 

10,263 
4,757 
2,460 
1,340 
4,666 
1,432 

TOTAL 22,950 8,400 193,180 88,23 43,397 36,230 24,918 

Source: Ministry of Finance, December 1992. 

The tax structure for oil production Is rather straightforward. Total revenues, the multiple ofvolume and the assumed fixed 8,400 R/ton price are then reduced by the total of the productioncost, rental tax, and VAT, to give a before tax net profit. The profit tax of 25 percent is thenapplied to this figure. Note that per-unit output production costs nd rental tax vary betweeneach producing association, but average around 3,845 and 1,891 R/ton of output, respectively.
(This rental tax rate is relatively low compared to rates published In the Council of MinistersOctober 1992 petroleum pricing decree. As such, they could reflect the Finance Ministry's
expectation regarding actual tax rate collections. This should be clarified.) The VAT declines to20 percent in 1993, but is shown here to be slightly less, perhaps due to certain exemptions fornon-marketed production. The profits tax equals 25 percent of the remaining difference between 
gross revenues and the total of production cost, rental tax and VAT. 

Any increase in gross revenues attributable to higher export sales prices greater than the8,400/ton domestic price would increase the profits tax base, or might be captured by theimposition of either a tax on exports or bonus tax on surplus profits. As the discrepancy
between domestic and Russian prices becomes pronounced (i.e., beyond some reasonablequality and location differential), the rationale for increasing the production cost and rental tax 
levels would similarly increase. 

B. Refining Sector 

Kazakhstan's refining sector consists of three refineries of varying age and sophistication withcurrent crude oil distillation capacity totaling 18.1 MMt/annum, including: 1) the relativelysophisticated and new (1984) refinery complex at Pavlodar near the Siberian border, with r 
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current crude distillation capacity of 7.5 MMt/annum, 2) the less sophisticated refinery atChlmkent Insouth central Kazakhstan constructed In1978 with current crude distillation capacityof 6.0 MM/annurn, currently lacking a catalytic cracking unit, and 3) the antiquated (1945)Aytrau refinery on the north shore of the Casplan rated at 4.6 MMt capacity, and also lackingcatalytic cracking. Both the Pavlodar and Chimkent refineries are in the midst of unit expansionwhich, If financed and completed, would edd considerably to their total crude disti!lation andupgrading capacity. Inaddition, the Aytrau refinery is reportedly considering adding cat crackingand an asphalt plant. Finally, a feasibility study is underway for the evaluation of a new refineryin the Mangistau area with a total planned capacity of 6 MMt, broken into two separate units,one capable of processing traditional light Kazakh crude oil, and the other capable ofprocessing the heavier (250 API), metals-laden Buzchansk crude produced in the Mangistau 
area. 

A summary of reported current and planned refinery capacity and process configurations foreach of the existing refineries Isshown in Appendix 1, Table 4b. Note that the current ratio ofdownstream upgrading to crude distillation capacity is relatively high for Pavlodar 1.35), andprogressively lower for Chlmkent (0.60) and Aytrau (0.24). Completion of the coker unit atChimkent and the addition of cat cracking at both Chimkent and Aytrau could add considerablyto Kazakhstan's light product output without over-building the capacity for crude distillation,reducing long-haul imports of high octane gasoline and finished diesel fuel from Russia. 

The key feature of Kazakhstan's refining sector is its currently low product upgrading capabilityrelative to its currently high and projected excessive total distillation capacity. With thecompletion of the proposed units shown InAppendix 1,Table 4b, the upgrading problem wouldlargely be solved, but a potentially greater cost related to idle distillation and upgrading capacitywould arise. The completion of unit IIat Pavlodar would add 6.0 MMt of distillation capacity, andthe planned expansion of Chimkent another 1.0 MMt, raising total distillation capacity to 25.1MMt, or well above most domestic product demand forecasts for the next 5-to-1 0 years. On theother hand, selective investment in downstream process units, particulady to increaseKazakhstan's production capacity of high (93) octane gasoline and finished diesel fuel atinternational quality specifications, would appear to be warranted, but perhaps difficult tofinance, given the lack of demonstrated economically attractive export markets or internal
markets for the incremental output. 

Kazakhstan imported an estimated 4.2 MMt/annum of refined products in 199211, largelygasoline and diesel fuel from Russia. With exports estimated 12 at 1.1 MMt, the net importbalance of 3.1 MMt represents approximately 20 percent of total domestic consumption of
refined products, placed at 15.6 MMt 13 . 

Appendix 2, Table 8 details the petroleum product trade with Russia over the first nine monthsof 1992 relative to the first nine months of 1991, as reported by Kazaknefteproduct. Table 2.4 

Based on data provided by the Ministry of Energy and Fuel Resources, Kazakhstanmunaygas and 
Kazakhnefteproduct. 

12 World Bank estimate. 

13 By the World Bank. 
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presents the full year Import data reported by Kazakhnefteproduct (see Appendix 1, Table 3lb),and extrapclates Appendix 1, Table 8's nine months of export data to dedve the net import
trade balances with Russia for 1991 and 1992. Note that Table 2.4 does not include in its Import
and consumption data products other than those shown (i.e., lubes, bitumen, aviation gasoline,
petrochemicals not included). The data demonstrate that Kazakhstan's dependence on finished
Russian refined product supplies has declined on an absolute basis over the past year, and as 
a percentage of consumption. However, the percentage of product imports obtained from
Russia has apparently increased. Therefore, as with crude oil trade, which is linked tc. Russian
domestic levels via the degree of mutual dependence on Inter-republic trade to reach 'free' 
export markets, Kazakhstan's pricing and taxation policy for refined petroleum products are
necessarly Intertwined with Russia for logistic (market access) and competitive reasons related 
to price and taxation policy. 

Table 2.4. Refined Product Import/Export Balances with Russia Annuallzed* for 1991 
and 1992 (000 tons) 

Gasoline Diesel Mazut Total** 

Imports from Russia: 
1991 
1992 

1581 
1024 

3132 
2124 

1341 
941 

6054 
4089 

Exports to Russia: 
1991 38 43 470 550 
1992 35 34 292 361 

Net Trade with Russia: 
1991 
1992 

1543 
989 

3089 
2090 

871 
649 

5504 
3422 

Supplies to Consumers: 
1991 
1992 

4144 
3448 

6953 
5788 

5970 
5186 

17067 
14422 

Percent Russian Imports:
1991 38.2 45.1 22.5 35.5 
1992 29.7 36.7 18.2 28.4 

Percent Russian of Total Imports:
1991 
1992 

97.7 
99.6 

91.4 
99.5 

83.9 
100 

91.3 
99.3 

Source: Kazakhnefteproduct, World Bank estimates. 

* Export data annualized from nine months reported for 1992. 
Does not include lube oil and bitumen imports of combined 153 mt in 1991 and
100 mt in 1992, and consumption of 15 and 408 mt, respectively in 1991, 16 and 252 in 
1992.
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Efforts to obtain an accurate supply-demand balance for refined petroleum product inKazakhstan are frustrated by inconsistent and perhaps incomplete volume-accounting
procedures. These, in turn, may be related to uncertainties in measuring true import-export
balances, as well as the reported fuel and loss figures at the refining and distribution stages.The result of an incomplete and inconsistent reporting structure is an uncertain estimate of total
internal consumption and inter-regional trade flows. 

Total domestic consumption of refined petroleum products is estimated14 to have declined
from 18.3 MMt in 1991 to 15.6 MMt in 1992, or nearly 15 percent. More recent, direct estimates
from Kai.akhriefteproduct suggest that the decline in consumption may have been even more 
severe, from 17.7 MMt in 1991 to 14.8 MMt in 1992 (-16.4 percent). Other unofficial data
indicate the decline has not been quite as pronounced, perhaps down 12 percent from 1991levels. Some of the uncertainties affecting the calculation of precise supply and demandbalances are likely related to the use of inconcistent systems for product classification. Another
factor may be the treatment of unsold inventory, whether this should properly go in theconsumption or production cclumn. Still another source of discrepancy may be the entranceof both approved15 and unsanctioned participants in the petroleum import and export markets.
Kazakhnefteproduct still controls the vast majority of inter-republic product trade, but as price
and volume controls are reaxed, the entrance of both licensed and un-licensed importers andexporters is likely to increase the volume of unreported transactions. Finally, the opportunity forsystem loss or disguised theft is great, owing to the relatively antiquated process andtransportation systems, as is the incentive to under-report volumes In a price and volume
controlled economy bordered by potentially lucrative export markets. 

Table 2.5 provides an estimated 1991-1992 supply and demand balance for the majorpetroleum product groupings In Kazakhstan. The data are driven by the final consumption
estimates provided by Kazakhnefteproduct (see Appendix 1, Table 3b), supplemented withrefinery production data provided by Pavlodar and Chimkent, the trade balances shown in Table
2.4, and an estimate of the 'other product category, which includes aviation gasoline, lube oils,
and bitumen. Production numbers are largely derived and, because inventory gains are notcaptured in this approach, these levels may be understated. Indeed, the separate summation
of refined product output levels from Pavlodar and Chimkent refineries can be used to deduce 
output levels for the Aytrau refinery based on the totals shown below. This process (see
Appendix 1, Tables 7 and 9 for details on Chimkent and Pavlodar output separately) resultsin an extremely low implied level of light product output from the Aytrau refinery, as the reportedChimkent and Pivlodar volumes account for most of the refinery production values derived in
Table 2.5 below. (As noted, the exclusion of any likely inventory building may account for asignificant portion of the understated domestic refinery output levels). Data limitations preventthe itemized inclusion of lesser products such as LPGs, naphtha, and petroleum coke in the
total supply and demand balance. Besed on individual refinery responses, these products may
add another 300 MT to the total production and consumption levels shown in Table 2.5. These
balances indicate a year-to-year decline in consumption of nearly 16 percent, and a similar 

14 World Bank. 

'5 Approved by the Foreign Relations Committee to engage In international trade of refined 
products. 
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decline in domestic refinery output. The decline in demand was spread rather evenly across the 
barrel. 

Table 2.5. Estimated 1991-1992 Petroleum Product Supply-Demand Balances for 
Kazakhstan (000 tons) 

Domestic E r_ _ _ 

Product Production Imports __ Exports Consumption 

Gasoline:
 
1991 3415 1629 
 900 4144 
1992 2820 1028 400 3448 
% Change -14.4 -16.8 

Diesel Fuel: 4921 3132 1100 6953 
1991 4269 2019 500/ 5788 
1992 -13.3 -16.8 
% Change 

Mazut: 
1991 5271 1599 900 5970 
1992 4445 941 200 5186 
% Change -15.'? -13.3 

Aviation Gasoline: 
1991 1085 0 15 1070
1992 1010 0 10 1000
% Change -6.9 -6.5 

Lubes: 
1991 15 67 0 82
1992 16 46 0 62
% Change +6.7 -24.4 

Bitumen: 
1991 408 111 0 519
 
1992 252 68 0 320
% Change -38.2 -38.3 

Total: 
1991 15,115 18,738
1992 12,812 15,804
% Change -15.2 -15.7 

Source: Kazakhnefteproduct, IRG estimates. 

Not shown in Table 2.5 are the fuel and loss levels from each refinery. Pavlodar was the only
refinery to provide specific fuel and loss figures (see Appendix 1, Tables 7 and 9). These show
fuel use and loss at 6.4 and 8.6 percent of crude runs to still in 1991 and 1992, respectively. 
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While high by Western standards, these figures are reasonable given the need for energyefficiency and technical operations investments. A fuel use and loss figure can be derived fromChimkent's volume report (Appendix 1, Table 10) by calculating the difference between totalreported product output and crude runs to still. This approach yields a fuel and loss level of only4 and 5 percent in 1991 and 1992, respective!y. This Is a surprisingly low level of apparent fueland loss, approaching Western str-idards of around 3 percent, and should be verified with amore detailed flow accounting. Moreover, these directly reported fuel and loss figures aresignificantly below refinery loss totals reported by the Ministry of Energy and Fuels Resources,
as reported in summary balance statements. 

The basic economics of refinery operations are summarized in Appendix 1, Tables 7 and 9 forthe Chimkent and Paviodar refineries, respectively. These tables show the monthly evolution ofrefinery crude costs and product prices over the past year. Including the 28 percent VAT,delivered crude costs have risen from 448 R/ton over January through May 1992 (474 forChimkent as a result of the higher pipeline tariff) to nearly 17,000 R/ton in December. At thesame time, ref,'nc-y gate prices of petroleum products have also risen, enabling the higher crudeand transportation costs to be recovered with increasingly higher gross margins on an absoluteP/ton basis. For purposes of evaluating gross refinery profitability, ex-tax refinery gate productprices are compared with the delivered price of crude oil, inclusive of the VAT. The ex-laxrefinery gate sales price is used because the refinery does not receive the VAT payment. Thiscomparison allows one to measure gross product values on both an individual product basisand on a total weighted average basis, using the volume data for the three major productgroupings reported at the bottom of Appendix 1, Tables 10 and 11. 

The trend in gross refining margins is shown graphically in Exhibit 2.1 for individual productsand on a weighted average basis. The gross product values for both Chimkent and Pavlodarrise markedly over 1992, but still remain low relative to Western standards, partictilrly afterfactoring in rising operating costs. Chimkent's December 1992 gross margin of roughly 1,500R/ton converts to & level of $0.85/barrel using a 'purchasing parity' exchange rate of 250 R/$,compared to Western levels which typically average $2-$3/barrel. (At the market rate of 500 R/$,this gross margin figure would be halved.) Gross margins will have to continue to rise todirectly recover higher refining costs, and expand towards their Western equivalent if they areto recover the necessary investment costs needed to refurbish or modernize these facilities. Bycontrast, Pavlodar's weighted average gross margin of nearly 3,500 R/ton converts to$1.89/barrel on a purchasing power parity basis, a level comparable to relatively unsophisticated free market refineries, but with substantial room for improvement given Pavlodar's 
relatively high upgrading capacity. 

Chimkent's stable gross margin levels early In 1992 can be compared to operating cost datain Appendix 1, Table 12. Excluding the cost of crude oil (already netted out of the grossmargins value), the key cost items are: 1) direct fuel use and electric power (stated in R/ton),2) chemical and O&M expenses, 3) taxes, and 4) depreciation expen3es. The most significantof these is the direct fuel and electric power cost, which averaged nearly 60 A/ton in 1991. Ona per-ton processed basis, the chemical supply and O&M items totaled only about 3.5 R/ton in1991. Similarly, allowable depreciation on an estimated plant value of 190 Mln As translates toonly about 2 R/ton. This is an unacceptably low plant valuation base and depreciation rate toproperly expense the cost of replacing or refurbishing the refinery. In the West, fixed capitalrecovery costs typically ratnge from $0.75-$1.00 barrel, or the equivalent of nearly 2,000 R/ton.In 1992, Chimkent was allowed an increase in its depreciation rate to 14 percent, but its base 
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plant In service value remained at just 190 million rubles. The asset value base should reflectreplacement costs and the allowable depreciation rate needs to nsa (i.e., by reducing the plant'suseful life) to create a revenue flow which begins to recover the cost of anticipated plantinvestment. Similarly, Pavlodar was allowed a slight Increase in its allowable depreciation rate
in 1992, but its asset value base ramains far too low. 

The major tax items at the refinery stage consist of the VAT paid on crude and related feedstockreceipts, the profits tax and the investment fund. The profits tax has uniformly been set at 25percent of net Income (revenues less costs). The investment/ capital fund is set at five percentof production costs (according to PavIodar). Pension and employee taxes are percentages ofthe total wage bwse, and the land rental tax (only reported by Pavlodar) is fixed at a per hectarerate, which Is Insignificant compared the landto rental tax rates applied to oil and gas
producers. 

The owrall profitability of the Chimkent refinery In 1992 was reported to be s!ightly over fivebillion rubles, compared to over 34 billion Rs at Pavlodar. This discrepancy reflects severalitems, including Pavlodar's higher gross refining margins, whicn in turn reflects its greater yie!dof light products. As seen in Appendix 1, Tables 10 and 11, Pavlodar's combined production
of gasoline and diesel fuel accounts for nearly 55 percent of total output, compared to just 42percent at Chimkent. In addition, the reported cost structure (notably in catalysts and chemicals
and depreciation) is substantially higher at Chimkent than Pavlodar, although this figure Is likelyan error given the confirmd lower energy costs reported by Pavlodar in both Appendix 1,Tables 13 and 14. Again, discrepancies are likely attributable to inconsistencies in accounting
practice and interpretation of the cost categories shown. Paviodar's higher profitability Is evidentfrom a comparison of average gross margins reaching 3,500 R/ton by late 1992, relative to nonteedstock refining costs which totaled just 1,380 R/ton in late 1992, as summarized In Appendix
1, Table 14. 

By late 1992, weighted gross refinery margins had increased substantially, as had the variation among individual product contributions to the gross. This variation underlines the increasing
importance of effectively performing and integrating financial and operations management at therefinery. To attempt to optimize refinery economics under the constraints of volume
obligations 0 and limits on profitability, urgent attention should 
be given to equipping the
refinery managers with the basic process engineering, economic information and software tools
(including basic refinery simulation tools) to assist them In planning refinery operations and

pricing their product to maximize net income.
 

The October 1992 energy pricing decree of the Council of Ministers (COM) established theconcept of de-controlled pricing for refined products up to a limit of demonstrable refining costs,plus a 25 percent return on the allowable cost base. This pricing rule will apparently apply to 

6 These are a vestige of the old state order system, which requires the refineries to sell a 
designated volume of their total output (typically ranging from 90-95 percent) to the state distributioncompany, Kazakhnefteproduct, who in turn exclusively met the volume needs of the state enterprises, ascoordinated through the Economic Committee. This system is apparently being phased out. In thetransition phase the old "state ordern volumes are being referred to as contractual requirements. Owingto falling 'contractual" volumes as prices rise and economic activity declines, incremental refined product
output should increasingly be available beyond these domestic needs. 
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all domestic sales from 'state enterprises'. The "cost-plus" ceiling pricing structure shouldprovide refiners with substantial latitude In pricing refined products compared to the previous
system of Uniform pricing throughout the nation. In particular, refiners will need to develop the
capability to assign refining costs on a product-specific basis, Increasing their skill and precision
evaluating intra-barrel economic questions central to refinery operations In the free world. 

Prior to this decree, refined product prices had been set at a fixed national level, without
regional differentiation for refinery location, costs or competitive market (e.g., import/export)
price equivalents. The refinery gate prices for gasoline, diesel fuel and mazut were constant,reflecting the volume focus of a command economy and the limited importance of relative orabsolute prices in the former system. With Increasing flexibility in pricing, it is equaly importantthat refiners exert greater control over their volume of refined products marketed, in part througha more direct role in marketing to domestic and foreign customers. Poor coordination between
the refining and distribution/marketing stag6s can frustrate otherwise well-intentioned efforts to 
optimize refinery operations. 

Currently, Kazakhnefteprocluct maintains its exclusive role in marketing to the traditionaldomestic customers whose volume needs fell under the state order system. Minor incremental
product volumes were reportedly sold outside of the state order system and inter-republic trade 
agreements. The total of these was apparently less than one percent in 1992, but clearly willrepresent an increasing share in 1993 and beyond. Appendix 1, Table 11 provides someinsight of this emerging downstream sales structure, showing a clear Increase in the Pavlodar
refinery's sales outside of the state order system into the non-NIS export market and to the 
remaining de-controlled domestic market. 

C. Product Distribution 

Kazakhnefteproduct (KNP) is the exclusive company for domestic petroleum product distribution
and marketing in Kazakhstan, as well as the enterprise through which all inter-republic trade inrefined products with other NIS nations is conducted. Historically, state order volumes
represented about 80 percent of total sales, with inter-republic trade comprising at least 10percent, and the balance to non-NIS exports and un-regulated domestic sales. Other firms are
authorized to engage only In non-NIS trade or domestic sales outside the old state order 
customer base. 

It is uncertain what KNP's role will be as volumes marketed outside of the old state order systemincrease, and as the structure of the inter-republic trade agreement de-centralizes, presumablyto greater autonomy among producers, traders/transporters and end-users. As the operator of
the pipeline system, for limited domestic refined product and similarly rail transport, itis unlikely
that other parti s will be able to make serious in-roads to KNP's monopoly position. On theother hand, the Government of Kazakhstan (GOK) has over the past year issued export/import
licenses to a small number of enterprises. These firms may either contract for transportation
services, or perhaps increasingly look to foreign firms to provide truck or rail service. Themonopolistic role of Kazakhnefteproduct in a market no longer under a formal state order 
system needs to be examined, and consideration given to opening up the downstream
marketing and distribution function to other participants, including the refineries directly, end
users, and independent marketers. 

International Resources Group, Ltd. 



27 

Energy Pricing and Taxatfln Study - Kazakhstan 

The downstream pricing structure for the major refined products, effective December 1992, isshown in Table 2.6. Price data shown are representative averages only, and do not reflect therecent variation in prices under the 'cost-plus' procedure allowed for in the COM's energydecree. Evidence of this Is seen in Appendix 1, Tables 7 and 9, which show the variation in gateprices for the Chlmkent and Pavlodar refineries. In addition, the summary table below does notinclude spacial subsidies allowed for certain consumer classes, as stated in the energy pricing
decree (see discussion following). 

Table 2.6. 	 Downstream Prices and Taxes for Petroleum Products Effective Dec. 1992 
(R/ton) 

Gasoline Diesel Mazut 
Refinery Gate Price 

(including VAT) 
30,913 28,971 16,398 

Distribution Terminal Price 
(VAT Component) 

35,893 
10,050 

32,847 
9,197 

20,229 
4,425 

Implied Terminal Margin 4,980 3,876 3,831 

Local Station Price: 
(R/Utre) 
(R/ton) 
(VAT Component) 

35.0 
45,943 
12,864 

37.0 
42,044 
11,772 

N/A 
N/A 

Source: Kazakhnefteproduct 

The principle 	of regional variation In pricing is also established for the distribution stage of thepetroleum market under the COM's October energy pricing decree. Item 4 of the decreespecifically allows KNP the flexibility to achieve a weighted average price for refined productprices which accomodates differentiation among consumers, as long as the average profitabilitydoes not exceed 40 percent above distribution costs. As with the refining sector, the appropriatecalculation of distribution costs needs careful examination, particularly the costs of modernizingand expanding the existing transportation and storage infrastructure in Kazakhstan, whichcurrently is far too dependent on subsidized rail transport17 . Item 9 of the 	decree establishesthe principle of increasing transportation tariffs, and specifically rail tariffs, but does not specifythe procedures by which these increases might be approved or limited. 

Currently, four major pipeline systems for refined products have been proposed: one fromChimkent in the south, looping to Alma-Ata and other southern cities, two emanating fromPavlodar in the north, and one in the southwest serving either the proposed new Mangistaurefinery or possibly the existing Aytrau refinery. Given the high cost of constructing these 

Reportedly, two thirds of total movement of refined products is by rail, with limited pipeline
availability, the balance ispresumely moved via truck. 

International Resources Group, Ltd. 
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systems"8 , and their uncertain payback In potential throughput volumes and tariffs obtainable,it Is unlikGiy that pipeline construction will be given high priority by foreign investors. On theother hand, progress In fully costing the price of rail transportation, and the displacement ofsome long-haul Russian Imports, particularly to southern Kazakhstan, could justify a seriousfinancial and rate analysis of ths proposed southern system, and possibly one from the Pavlodarrefinedry as well. However, reform of rail tariffs could be slowed by the necessary cooperationwith Russia on rail rates, as calle, for in the recent energy pricing decree. 

Prior to October 1992, the degree of cross-sectoral or explicit subsidization in the price ofrefined products had been somewhat muddled, as certain sectors were reportedly subsidizedfrom general revenues (e.g., for taxis, emergency services, agriculture), but no explicit subsidywas provided through KNP's pricing. General revenues were apparently utilized for suchsubsidies. The October energy pricing decree explicitly establishes guidelines, including a fund,for subsidizing petroleum product prices to named sectors directly through the petroleum taxrevenues, specifically the VAT, rental and profits tax. Sectors qualified for subsidies, with thevolume and price levels for Individual consumers determined by the Ministry of Finance and
other Ministries, Include the following broad groups: 

1. the housing, commercial and transportation sector,
2. the agricultural sector, and 
3. retail food sector (e.g., animal meats and produce). 

The range of consumers potentially subsidized covers much of the economic activity ofKazakhstan, with the notable exception of the industrial and utility sectors, largely dependenton coal, whose prices are nominally freed, but primarily constrained by Russian coal andelectricity price levels. Clearly, the decree establishes a large degree of potential latituderegarding both the scope of potential subsidization and its degree for any given consumer orgroup. If managed effectively, this degree of flexibility may prove to be a benefit in theadjustment process, actually enabling a more rapid movement towards the objectives of freemarket equivalent price levels and/or full recovery of long-run marginal production anddistribution costs. Of course, the ability to effectively subsidize through a targeted energy taxfund will also be determined by the size of the fund and the effectiveness of the taxation regimein capturing surplus earnings. Effectiveness refers both to the appropriate setting of tax rates
and to the thoroughness in collecting taxes. 

Sectoral consumption of petroleum products is skewed largely towards agriculture, with asizeable portion of all fuels in the catch-all "othern category, which includes residential, industrialand commercial consumption (including aviation) in addition to the direct categories shown inAppendix 2, Table 9. A percentage distribution summary of these sectoral consumption data
is provided in Table 2.7. 

Estimated at over $500 million dollars per system by the World Bank, ESR. 
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Table 2.7. Soctoral Distribution of Petroleum Product Consumption Projected 1992,
Based First Nine Months Data 

Sector 
Gasoline 

(Mt) . 
Gasoline 

%. 
Diesel 

. (mt) 
Diesel 

% 
Mazut 
(mt) 

Mazut 
% 

Total 
(mt) 

Total 
% 

Agriculture 
Min. of Auto. 
Rail Trans. 
Health Care 
Min. Energy 
Other 

207) 
586 

0 
44 
0 

1065 

55 
16 
0 
1 
0 

28 

3506 
596 

1071 
0 
0 

1066 

56 
10 
17 
0 
0 

17 

0 
0 
0 
0 

2174 
2689 

0 
0 
0 
0 

45 
55 

5572 
1182 
1071 

44 
2174 
4820 

38 
8 
7 
0 

15 
32 

TOTAL 3765 6238 4862 14863 

Source: Kazakhnefteproduct, Oct. 1992 

Agriculture captures an unusually large share of transport uel consumption. This highlights thecrucial Interdependence of economic policy between the two sectors, particularly given thepotential extent of continued fuel price subsidies to the agriculture sector. Any subsidy, however,should be carefully weighed and conservatively applied given the broad base of energy use inthe agdculture sector, and the need to stimulate competition without over-reliance on inefficientsubsidy policias. The Ministry of Automobiles apparently captures the direct retail sales oftransport fuels to motorists, while the Ministry of Energy captures the use of mazut for powerar,d heat production. Overall, transport uses of diesel, gasoline and aviation fuel (not shown)account for nearly 60 percent of total fuel consumption In Kazakhstan, based on thisaxtrapolation of nine month's data. From Table 2.5, it is evident the addition of aviation fuelwould add another seven percent (1,000 mt) to the transport use figures shown above. 

A comparison of Tables 2.5 and 2.7 also reveals the difficulty in obtaining consistent oraccurate estimates of final consumption. These extrapolated data show both gasoline and dieselconsumption to be greater than the full year estimate provided in Table 2.5, and mazutconsumption to be less, even though the source of the data was the same -Kazakhnefteproduct. Infairness, the data above are projected from nine months of "actuals", andthe internal data sources utilized may not have been consistent. 

Taxation deveiopments in the distribution and marketing stage have been somewhat restrainedto date, in part because the economic hardship of additional taxes in the midst ofunprecedented price inflation is viewed as politically unacceptable. Indeed, efforts to establishan excise tax on gasoline and diesel fuel appear to have been stalled in the fall of 1992. Theresistance to additional taxes on petroleum products is related to the fact that a large portionof product consumption is for critical use sectors. A broad based consumer class that can affordthe additional tax burden is not available as in the developed economies. One strategy to beconsidered is to selectively tax high octane gasoline, used largely in private vehicles, as well ascertain high quality diesel fuels, typically used for high performance diesel engines (not bylorries or farm equipment). Such a tax might take the form of an import fee or an excise tax. An 
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Import fee would have the effect of encouraging the domestic production of these fuels, largelyImported from Russia at present. On tha other hand, a special excise tax would be broaderbased, but would raise its own set of enforcement difficulties. A road fund tax, currently reported
to equal one percent of the final sales price, should also be expanded in scope or Increased 
in its level. 

Since mid-1992 the difference between the refinery gate price of light refined products and thefinal retail price has increased from 4,500 R/ton to approximately 12,000 R/ton in December1992. This difference is targeted towards the costs associated with transporting, storing,distributing and marketing refined products, including transport tariffs, labor, O&M, and varioussupply and financing costs. As noted, the recent energy pricing decrees (Oct. 1992 and Jan.1993) allow KNP to achieve a weighted average profit of up to 40 percent, a high levelcompared to allowable rates of return at the rafining and producing sectors. It is important thatthis profit be re-invested in the rehabilitatio, and expansion of the product tansportation,
storage and marketing system, including the creation of an investment fund for largeinfrastructure projects, such as a refined products pipeline. costThe structure of thedownstream enterprises (KNP and the rail system), including the rail structure, needs to becarefully assessed. Allowance for capital reinvestment must be made via either the depreciationcomponent of allowable cost, direct tax incentives, or mandatory set-aside funds to financeselect rehabilitation and expansion of the pipeline, rail, terminal and truck transport system. 

D. Natural Gas Sector 

The natural gas sector in Kazakhstan is evolving rapidly from a throughput appendage of theold Soviet Gasprom network stretching into the southern republics to a central element of the
nation's overall economic investment and development strategy. Far-sighted investment and
related price, taxation and organizational planning needs to accompany Kazakhstan's rapid

growth from a net gas importer to a prominent exporter.
 

Currently (1992), consumption of natural gas is estimated at around 16 bcm/annum"', with 8.1bcm produced domestically, 4.0 bcm exported and around 12 bcm imported. Reported figures
vary, however, due to a number of variables, including the distinction between associated "wetrproduction and condensates; the volume of transit" gas from Turkmenistan to Russia, whichhas varied substantially with the transit blockage in Ukraine; line losses; and the processingtrade with Russia, whereby sulfur-laden gas is exported for processing and returned, possibly
in lower volume, as compensation for processing. 

Typically, gas imports come from Russia, at around 1.7 bcm/annum, Uzbekistan at 3 bcm andTurkmenistan at around 7.3 bcm.20 Exports are dedicated exclusively to Russia, largely from
the Karachaganak field for processing in Orenberg. 

" From Ministry of Energy and Fuels Resources and the High Economic Council, as reported InTable 
1.3 of the ESR. 

20 World Bank, ESR. 
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A detailed current and projected profile of Kazakhstan's gas production is provided in Appendix2, Table 10. Total production levels aria projected to Increase threefold by the year 2000, withsignificant growth within each of the major producing areas. To accommodate this projectedgrowth, access to foreign and domestic markets must be secured, as well as substantialadditions in domestic gas processing capacity. 

Corsumption projections for natural Ias vary markedly, however, depending largely on theassumed price path and price, income or GNP elasticity responses modeled. Estimates for theyear 2000 range from 8 to 17 bcm/ycar, suggesting a simiar wide ranne in potAntial exportcapacity a.nd market growth. Low rres for internal demand growth will place greater urgencyon developing export market csinections through pipeline projects, and greater competitionwith Russia, as their doms:ic demand would follow a similar flat path. A rising demand profilesuggests buoyant domastic growth, only likely Ifenergy prices are restrained well below worldlevels. In this environment, gas production may be constrained as uneconomic. Thus, gaspricing and taxation policy requires a balance between domestic consumer and producerinterests as Kazakhstarn shifts from a net importer to exporter over the next 3-to-5 years. 

The price and taxation policy needed to stimulate this growth must balance price incentives andtax revenue to finance pipeline and processing investments with demand incentives, both fromdomestic and foreign customrs. This means that Kazakh gas must be priced to compete withimported gas on an price equivalent basis, and with the domestic Russian price, adjusted forquality and location, for exports. The Russian border price, approximately 1,600 R/mcm inOctober, was lower than the import price from Uzbekistan and Turkmenistan of 2,270 R/mcm.This figure Is expected to rise to 3,500 R/mcm in late 1992, as Russia accelerates itsliberalization of gas prces. The export price to Russia for un-processed gas is reported to haverisen to 700 R/mcm 21 in late 1992, up from 243 R/mcm (including 28 percent VAT) throughOctober, and will likely rise again in line with Russia domestic price movements. A summaryof average wellhead, LDC sales, Russian export and import prices is provided in Appendix 1,
Table 16. 

Wellhead prices for finished gas are reported to average 2,048 R/mcm (see Appendix 1, Table
15), or roughly the border price equivalent for imports 
 from the south (Uzbekistan andTurkmenistan). The October 1992 energy pricing decree (Item 6) established a target averagewholesale price from Kazakhgas to the distribution company (Kazakhgasifikatsia) not to exceed2,770 R/mcm, and otherwise to differentiate delivered costs to end-users based ontransportation costs from the NIS Republic import source. This ruling, while capping averagedelivered-to-utility prices at levels approximating current border prices plus transportation costs,is a step in the right direction through its allowance for some degree of variation based ontransportation. Previously (and perhaps still), Kazakhgas' transportation tariffs for main-line gastransmission were set at a fixed rate of 700 R/mcm, irrespective of distance, location or deliveryservice features. This is clearly an unacceptable condition, particularly given the importance ofaccurately costing transportation service to recoup the tremendous investment needs in facilitiesfor gas pipeline transmission, distribution, storage and processing over the next several years.An analysis of the informational needs and reporting requirements to support a gas pipeline tariff
study should be given high priority. 

21 World Bank, Country Economic Memorandum, Chapter 8. 
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The October 1992 energy pricing decree, similarly (Item 7) establishes the principle of a flat average allowable LDC resale price to all consumers at 4,350 R/mcm, with the exception ofcollective state farms which are subsidized at a price of 920 R/mcm. The January 1993 decreeraised these allowable gas sales prices to 15,400 R/mcm and 2,760, respectively. Uke theproducer/pipeline price, however, the LDC is given the flexibility to negotiate variations in thetarget flat rate based on volumes consumed and structural pattern of consumption (i.e.,
seasonality, load variation., etc.). 

For producers, the decree establishes the 'principle of Introducing free prices to a broad fraction
of hydrocarbons' (Item 8), but clearly sets this aside as a future goal, currently only applicable
to the constrained export market price. For 'wet' or sulfur-laden gas requiring furtherprocessing, gas producers remain held to a fixed wellhead price, but reductions in the landrental tax will be allowed to offset Increases in production costs. However, given the limited sizeof the land rental tax, the issue may be whether this deduction can keep pace with the risingcost of gas processing once western costs are factored in. The problem may be moot if Russian
domestic prices rise rapidly enough to allow land rental and other taxes to rise sufficiently to recover rising capital costs related to gas processing and field operating expenses. These costsare significant, but should be recoverable with appropriate expensing procedures utilized as
border price Iov'els rise towards world market equivalents. 

Kazakhstan's gas consumption is currently largely skewed towards Industrial and electric poweror heat generation. Precise information concerning the sectoral distribution of gas consumption
has not been compiled, and recent estimates seem to differ regarding tho split betweenindustrial and power/heat consumption2". The composition of gas consumption is critical indeveloping pricing strategy because of such issues as load managemehi, comp etitive interregional and alternative fuels price competition, and the need to subsidize gas .riced to theutility market vs. the industrial market, which presumably would be less dependent on subsidies. 

E. Coal Sector 

Coal accounted for an' estimated 70 percent of Kazakhstan's primary energy production and 55percent of consumption in 19922. Total production was placed at 123 million tons In 1992, withdomestic consumption of 84 MMt and net exports of 39 MMt (see Appendix 1, Table 19 fordetailed statistics). Production from the Ekibastus deposit, largely steam coal with a high (i.e.,,40-45 percent) ash content accounts for roughly two thirds of total output, with the Karaganda
deposit (60 percent coking coal and 40 percent steam) accounting for most of the balance. Bothcoal's production and consumption share are projected to decline over the foreseeable future.The decline inproduction share reflects the rise in oil and gas output relative to stable todeclining coal output. The decline in consumption share will not be as pronounced, fallingperhaps to 50 percent in the transition period, but the market for coal will be limited by power 

22 For example, Table 1.1 of the ESR suggests a 62 percent share to industrial use and a 27 percentshare to electricity and heat consumption, versus Section 4.19 which suggests closer to a 50 percent
share for the power and heat sector. 

23 Based on ESR Table 1.1, modified for preliminary multi-fuels data obtained for 1992. 
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demand and an Increasing role for gas in the industrial, power and eventually the residential and
commercial sector by the late 1990s. 

Currently, the domestic use for coal shows a 50 percent share for power consumption, ninepercent for household use, and 31 percent for other uses, including industrial, commercial andpublic buildings. Future noal consumption will hinge largely on demand for power and heat, and;iow rapidly pnces increase relative to natural gas and oil. Prices for Ekibastus coal averaged355 R/ton In 1992, up from 7 R/ton in 1991, while the Karaganda deposit yielded averages of1,030 R/ton In 1992 and 33 R/ton in 1991. These prices vary substantially among specificdeposits, and have risen steadily throughout the year. By the end of 1992, average Ekibastus
prices were approaching 700 R/ton to utility customers, with the Karaganda deposit approaching
2,000 R/ton (see Appendix 1, Table 20). The January 1993 Energy Pricing Decree raised thepricas to 1,204 R/ton for Ekibastus steam coal and 13,000 R/ton for Karaganda's lignite coal,a huge increase for the latter, mirroring the extreme increase in the Russian price equivalent forhigh quality industrial/coking coal. Reportedly24 , for similar quality coals, prices to industrialconsumers are slightly higher than the utility sales prices, while household, public andagriculture prices arc set at about 50 percent of industrial levels. However, other sources25 

indicate no subsidy to either the residential or industrial sector. 

A detailed profile of mine mouth coal prices, volumes and rail costs to a large power plant Isprovided in Appendix 1, Table 21. These data demonstrate the variation in coal prices amongspecific mines, reflecting production cost, quality and location differences, as well as the steadilyincreasing (quarterly average) price trend in 1992. Similarly, rail rates have increased steadily,ranging from 50-200 R/ton for this utility, but overall the percentage increase in rail rates has notbeen as pronounced as the coal price, reflecting a similar pattern as pipeline rates. Assuming 
an average transport distance of 1,000 kilometers,2 comparable Western tariffs for rail transportwould be around 1,500 R/ton, compared to the 100-150 R/ton rates shown for the fourth quarterof 1992. 

Coal pricing and production levels in Kazakhstan are largely constrained by Russian marketprices and demand, specifically the utility demand for steam coal exports and industrial demand
for coking coal. For the latter, the Russian price for Kuzbass coking coal serves as a competitive
ceiling on achievable export prices, while the electricity tariff and price of competing steam coalimposes a ceiling on steam coal exports. The demand outlook for both of these export markets
is not good, particularly If one assumes rising energy and rail transport rates in Russia. As aresult, some consolidation in total production is needed in Kazakhstan, particularly the steam
coal output in relatively inefficient mines within the Karaganda area. 

24 See Kazakhstan Coal Sector report to World Bank, Section 6.11. 

25 For example, see the ESR, Table 2.1, which indicates residential prices are higher than industrial
and utility levels. 

" This distance is in the low end of distances consistent with select long-haul rail rates quoted for the 
U.S. 
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Kazakhstan's coal production costs, particularly for the steam coal at Ekibastus, are among thelowest In the wodd2. As a result, despite declining export and flat or declining domesticdemand, the opportunity exisits to maintain a favorable mining margin by setting prices to fullyrecover production and investment costs (including select mine close-down costs). The PricingCommittee Is empowered to set electricity and heat rates such that energy costs, largely coal,can be recovered. To finance such potential projects as a mine mouth power plant or a majorash removal process at Ekibastus, the coal pricing and cost accounting structure needs to beadjusted to allow for the recovery of the Investment costs of projects demonstrated to addsignificantly to the profitability of the sector through negotiation among the mining companies,Kazakhstanugol, the Ministry of Energy and Fuel Resources (representing !,(azakhstan Energo)
and the Pricing Committee. 

Kazakhstan's coal sector is characterized by declining demand for its coking coal output fromthe Karaganda mines, and relatively stable demand for steam coal. The coal sector's primaryrole in utility and, secondarily, Industrial power, coupled with its low production costs andcontinued high resource development and upgrading potential, should allow coal to continueto serve as an 'anchor" on energy price movements in Kazakhstan. The immediate need is toset coal prices on a path which fully recoups transportation, production and upgradingInvestment costs, whle rationalizing the sector by relocating labor and capital resources to themost economic mine development and upgrade projects. Although overall production levels arenot likley to increase, the production, processing and transportation components of the final coalprice need to be accurately costed and priced In a manner which will direct resources to their
highest return on investment. 

As with other primary fuels, a detailed analysis of the cost and market demand and price factorsdetermining the potential return on investment is needed. An Important component of this effortwill be a thorough evaluation of the export market potei tial for Kazakhstan's current andpotential coal production, focussing on the Russian export market, with distinctions for coal
quality and potential mine mouth netback price levels achievable. The results of such a study
will have important implications for domestic pricing and investment strategy, and will provide

a better quantititative framework for shaping this strategy. 

F. Inter-Fuel Price and Cost Comparisons 

The axamination of inter-fuel price relationships requires care in specifying not only a commonreference point (i.e., delivered vs mine mouth, import vs. domestic), but also tax vs. ex-taxlevels, subsidies and, perhaps most importantly, the date of the price determination. Prices ofall primary fuels have been rising rapidly since early 1992, as indicated in Table 2.8 . On a tonof-oil equivalent basis (TOE), oil prices are clearly leading the increase to world market levelswith (domestic) natural gas prices recently having been surpassed by equivalent coal pricelevels. However, within each fuel group there is substantial variation in regard to critical pricedeterminants such as average production cost, quality characteristics and access to worldmarkets and price levels in neighboring economies. In developing price and taxation policy,these variables must be taken into consideration, as well as other economic and environmentalfactors, such as the importance of each fuel as an input to critical industries; the percentage of 

See the detailed mine cost estimates contained inAnnex Table 6.1 of thn ESR. 

International Resources Group, Ltd. 
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personal Income accounted for by the fuels' basic consumption needs; the availability and costof substitutable fuels; the sectoral and broader economic Impact of price increases associatedwith each fuel; the fuel's price and income demand elasticities; un-'costed' environmental andrelated externalities, such as import dependence; and contributions to gross national productand jobs. In summary, raw price comparisons cannot be evaluated at face value, but, similarly,the persistence of extreme imbalances between basic economic cost and market valuestandards will create distorting signals, ard eventually result in inefficient resource development
and use at a high cost to an energy-driven developing economy. 

With these thoughts as background, Kazakhstan's primary fuel price evolution to date reveals a policy of 'leading with petroleum', with natural gas poised to catch up to oil price equivalentsperhaps with a one-to-two year lag, reflecting the likely time for major field and pipeline projectsto be realized. While the absolute increase in petroleum price., particularly refined productprices, Is the most prominent aspect of Kazakhstan's price progression, the widening absolutespread between crude oil and refined product prices must be tempered by the fact that thepetroleum market is more responsive to International market influences, and therefore reflectsto some degree the rising rouble/dollar exchange rate. This rate averaged 59 R/$ In 1991, andhad risen to around 500 R/$ by late 1992. Moreover, the rise Inpetroleum prices reflects a large(28 percent) VAT component at each stage of transfer price, and the recent imposition ofsizeable land rent payments on the producing associations, which reduces the realized wellheadprice of crude oil by nearly 25 percent, according to recent figures (see Table 2.3). The absolutesurge in petroleum prices also ccr;ceals a fairly stable relationship In the ratio of natural gas and(to a lesser extent) coal prices to crude oil. In 1991 this ratio averaged 16 percent for bothnatural gas and coal (based on ex tax weiihead and mine mouth comparisons). In September1992, these ratios were 19 and 13 percent, rospe3ctively, and in December had diverged to 21 

Table 2.8. Energy Price Increases In Kazakhstan (R/TOE) 

(Ratio to Crude) 

1991 
January

1992 
September

1992 
December 

1992 
February 

1993 
Crude Oil at Wellhead 

(ex-VAT incl. LRT) 
80 350 2,200 8,400 15,000 

Fuel Oil 
(ex-Refinery Fuel, VAT) 
(Ratio to Crude)

Natural Gas at Wellhead 
(Ratio to Crude)

Steam Coal 
Karaganda Mine-Mouth 

56 
(0.70) 

13 
(0.16) 

13 
(0.16) 

392 
(1.12) 

65 
(0.19) 

99 
(0.28) 

2,736 
(1.24) 

173 
(0.19) 
294 

(0.13) 

12,170 
(1.44) 
1,745 
(0.21) 
798 

(0.10) 

19,237 
(1.28) 
2,905 
(0.19) 
4,065 
(0.27) 

Source: Pricing Committee, Kazakhgas, Ministry of Energy and Fuels Resources, Chimkent 
Refining tconomics Department 
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percent for natural gas and 10 percent for coal, but the large price Increase for Karaganda coal 
in late January 1993 now places steam coal at 27 percent of the crude oil equivalent price. 
As noted, however, the precise timing and selection of the fuel price reference utilized can alterthese comparisons significantly. For example, reported December natural gas prices rangedfrom 190 R/mcm for unprocessed gas exported to Russia to 3,500 R/ton for Russian gasreturned to Kazakhstan. Similarly, in the case of coal, quality and production cost factors createa wide range of commercial prices. Recent fuels cost data for a large regional power companyshow a range in mine mouth coal costs from 553 R/ton for low quality steam coal to 2,000 R/tonfor high quality Russian Imports from the Kuznets area. Average kilocalode (kca) content forthese coals reportedly range from a low of around 4,000 kcal/ton for the Ekibastus steam coalto 5,000 kcal/ton for higher quality coking and steam coals from the Karaganda deposit. 

Cial production costs also vary widely. Based on the first three quarters of 1992, and countingonly marginal operating costs (not mine development and social costs), individual mineproduction costs were rerorted2 to range from a low of 185 R/ton for the Molodezhny surfacemine, to a high of 903 R/ton for the Toparskaya underground mine. Inclusion of minedevelopment and social costs reportedly add another 70 percent to the average cost of surfacemining and 50 percent to the cost of underground mining. From September through December1992 these costs (measured In rubles) no doubt rose substantially, perhaps doubling ifthe costof rail transportation and the overall depreciation of the rouble provide a reasonable indication. 

The average production cost of the primary fuels appears to represent around 40-50 percent ofaverage "field" price levels. Of course, these costs are similar to marginal operating costs sincecosting of existing plant/assets is usually based on extremely low rouble values, and the costsof field development and even basic maintenance and repair are often substantially understated.Assuming these understated costs add 50 -70 percent to the reported costs, then an indicativecost to price ratio of 0.40 to 0.50 would rise to 0.60 to 0.85. Data inadequacies and rapidlychanging price, tax and cost variables make more precise analysis difficult, but clealy theprocess of establishing effective tax and resource development policies will require greater

resolution on these critical cost parameters.
 

Perhaps the most critical short-term determinant of fuel price is the price in the Russian market,and both Russia's and Kazakhstan's access to free world markets. Table 2.9 provides a detailedanalysis of representative "netback" values of key fuels to a Kazakhstan wellhead/mine mouthor border price equivalent (in the ,zase of natural gas), based on hard currency border pricesat key world market pricing points, netted back by the cost of transport, related services, fees(e.g., storage, and export fees, where appropriate), loss and representative quality differentialsbetween the "world" standard utilized in column 2 when estimable. In Table 2.9 two currencyconversion assumptions are utilized throughout: (3b) posits a 250 R/$ 'purchasing parity"exchange rate, while (3c) utilizes the 500 R/$ 'market' exchange rate in effect in December 1992.(The detailed calculation of cost elements to reach column 3a's U.S. $ value are available on 
request). 

28 See ESR Annex 6.1. 
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CRUDE OIL, DIESEL FUEL, NATURAL GAS & COAL PRICES
 
COMPARISON OF WORLD NETBACK PRICES TO KAZAKH
 

"DOMESTIC PRICES" 

Energy Type World Price US$/mt or R/mt* or R/mt** or 
Assumption US$/mcm R/mcm* R/mcm** 

(1) (2) (3a) (3b) (3c) 

Crude Oil Urals FOB Black Sea Netback to Aktau from Novorrossiysk 
$18.50/b $114* 28610 57221$1.0/ 1 

0 Diesel Fuel Rotterdam Gasoil Netback to Pavlodar from Rotterdam 

$201/mt $156/mt 39085 78170 

V) Natural Gas Estimated Russian Price Netback t.Uralsk from Germany's PL System 
: to Germany PL System
0. 

$85/mcm $40.29 10073 20146 

0 Cokinq Coal***** EEC Import Price Netback to Karaganda from Ukraine" I e $ 

$61/mt 
 $38.87 
 9718 
 19435
P- Steam Coal*-** EEC Import Price Netback to Karaganda from Ukraine 

$5/t$2.0 I 6825-- 13650 


• 	 250 R/US$: Representative of purchasing power parity rate.
 
500 R/US$: Approximate Market Rate in December 1992.
 
Equivalent to $15.45/barrel.
 

• ** 	 Import prices chosen as guidelines for the future domestic prices.
 
No adjustment has been made for differences incalorific values.
 

R/mt or 

R/mcm 

(4) 

Domestic Price 

8400 

(3b)/(4) 

3.4 

Ratios 

(3c)/(4)ID 
6.6.8 

M 

Domestic Price 

22350 

Russia**** 

Import Price 
3500 

1.7 

2.9 

3.5 

5.8 

j 

(.,D 

5" 

-

Domestic Price 1 
1842 

Domestic Pre 
5.3 10.6 

706 9.7 19. ) 

ca 
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Looking first at crude oil, the estimated $18.50/barrel crude oil price FOB Novorosslysk is nettedback to $114ion ($15.45/barrel) at Aktau, and compared to the current official domestic priceof 8,400 9/ton to arrive at the alternative 'world market netback to domev'tic price ratios' shownIn columns (3b)/(4) and (3c)/(4). A similar process was followed for diesel fuel; in this caseutilizing a representative Rotterdam price netted back through the Baltic port of Ventspils andafter deducting representativeo rail transport costs. The resulting netback produced lowerratios of the estimated foreign netback to prevailing comestic price' r diesel fuel, as would havebeen the case for any refined product given the lack of a more cost-effective pipeline transportsystem, as available for crude oil. The lower ratio for refined products also reflects the VAT taxon crude oil which is contained In the refinery gate price of petroleum products in Kazakhstan.For natural gas a 'delivered German pipeline system' price estimate of $85/mcm was utilizedand netted back for comparison with the Russian border price of 3,500 R/mcm effectiveDecember 1992. This caIcu!L._tion also Includes a five percent pipeline loss factor. The final ratios,slightly lower than crude on,6, demonstrate the importance of Kazakhstan's participation Inadditional regional export pipeline projects as an alternative to the Gasprom system, particularlyifGasprom's access Is limited and its combined tariff and tax structure begin to approach even 
a 'low-end' Western standard. 

Separate calculations were made for coking and steam coal based on average EEC Importprices. However, no adjustment was made for differing calorific or other quality levels betweenthe EEC standard for each class and the typical energy and quality feature of Kazakh coal ineach class. As a resut, the netback values and ratios shown may be somewhat over-stated,particularly 16,r tha steam coal, which is reported to average around 4,000 Kcal/kg, comparedto at least a 5,000 Kca/Kg average value for coking coal. For example, f an internationalstandard of 6,500 k-'c.al/kg were used for coking coal, the $61/mt EEC Import price would beadjusted down by the multiple of the ratio of 5.0/6.5, representing the caloric ratio of Kazakh tothe standard value coking coal. A similar adjustment would apply for steam coal, coupled withan additional deduction for Kazakhstan's typically high ash content in its steam coals. Inaddition, itshould be noted that the per ton mile rail tariff utilized to net back to the mine mouth
in Kazakhsta, 
was the lowest long-haul rate available in the U.S. Utilization of average rail rateswould move the netbacks well below zero. Thus, on balance, the analysis underlines the need
for Kazakhstan to improve its coal export quality, particularily via ash removal at the mine mouth,
to increase its export value and lower its transport cost, as rail costs are likely to rise towards
at least the low end of international standards, and Kazakhstan' s distance from large
consuming markets 
 in the West places it at a disadvantage to Russia and other EasternEuropean producers, in part because of the latter's preferred access to rail systems. 

G. International Price Comparisons 

Two additional approaches to making international price comparisons are demonstrated inTables 2.10 and 2.11. Table 2.10 focusses on 'vertical' price ratios among each major fuelgroup in Kazakhstan relative to a Western competitive market standard (in this case the U.S.).This enalytic structure is intended to demonstrate the relative size of intermediate transport, 
' The rail tariff estimates utilized included actual published data where available, and otherwise 

incorporated "low end' unit distance cost estimates representative of western rate structures. 
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processing or tax costs between major stages of the fuel delivery chain. In the case ofpetroleum, this difference reflects transport, storage, refining and distribution costs as crude oilmoves from the wellhead to the refinery and on to the final consumer. The prices selected arerepresentative of end-1 992 levels, but are perhaps less Indicative of actual average values forKazakhstan than for the U.S., particularly in the case of natural gas, and coal, owing to theirrange of price, quality and location end-user pricing terms compared to the more consistent
U.S. average prices shown. 

The most reliable average energy price levels are those for crude petroleum and products. The8,400 R/ton price Is an official level throughout the country effective late 1992. This price Isrelatively low compared to the real delivered cost of crude to Kazakh refineries (including taxesand imported crude costs), and in comparison to the typical U.S. spread between averagerefiner acquisition costs and the average wellhead price (shown as $16.50/barrel InTable 2.10).For example, the Imported cost of crude oil, which accounts for approximately 80 percent oftotal feedstock to Kazakhstan's three refineries, Is somewhat higher than the fixed domesticprice, owing to both quality adjustments and the propensity of Russian crude prices to leadKazakh prices up, sometimes with a lag of several months. As a result, the higher gasoline tocrude oil price ratio shown has a bias In the form of understated delivered crude oil prices. 

In addition, the retail price in Kazakhstan includes two stages of VAT tax, from wellhead torefinery and from refinery to downstream distribution and marketing. These 20 percent additionsare somewhat offset, however, by the inclusion of federal and state gasoline taxes In the U.S.,which add approximately 25€/gallon ($10.50/barrel), on average, to the final price. On the otherhand, the higher U.S. quality standard for gasoline (unleaded with 93 octane-equivalent vs.Kaza'khstan's 76 grade) offsets at least half of the tax factor. The net result demonstrates thaton a comparative International basis, Kazakhstan's refined product vs. crude oil price spreadis relatively high, largely owing to the low crude price base. As crude oil prices rise, this ratioshould decline toward more westernindicative standards, despite the needed Increase In
refining margins. 

For nature gas, the comparisnn between wellhead gas and average delivered power plant costsreflects the relatively efficient transportation structure In the U.S. By contrast, the Kazakhrelationship Is not based on economic costs, but reflects the difference between the officialwellhead price, as reported by Kazakhgas (Appendix 1, Table 15), and the weighted averageimport cost of gas delivered to a utility. The difference is not directly related to transportation
costs between the domestic producer and the next custsmer (i.e., the distributor or end-user).This latter is currontly set at an average level of 722 R/mcm, based on an average wellheadprice of 2048 (see Appendix 1, Fable 16) and the energy pricing decree's policy (item 6) oflimiting wholesale prices to 2,770 R/mcm, subject to differentiation based on delivery cost to theend-user. Assuming the full 722 r/mcm delivery cost, the ratio of end-user to wellhead pricesrises to 1.35, or slightly more than the U.S. standard. As absolute gas price levels rise inKazakhstan, this ratio is more likely to rem~io close to the U.S. standard, because both gasprices and average pipeline tariffs rates appear to be currently equivalent to about 10-15 percent
of U.S. levels. 

The coal price comparisons (lines 7-9) also may reveal more about the unique features of eachmarket than the appropriateness of the ratios. Here, the mine mouth vs. delivered coal pricesutilized are those reported by a major power plant consumer effective over the fourth quarterof 1992. Here, the implied rail transport rate accounts for the 47 R/ton difference shown. This 
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40 

Energy Prk.,ng and Taxation Study - Kazakhstan 

Table 2.10. Comparison of International Prices 

Kazakhstan (In U.,A. (In U.S. 

Rubles) Dollars) 
(1) Wellhead Crude Oil 8400 R/MT 	 16.50/B 

(2) Retail Gasoline 45943 R/MT 47.88/B 

(3) Ratio: (2)/(1) 5.47 2.90 

(4) Wellhead Gas* 2048 R/MT 	 1.77/MCF 

(5) Power Plant Gas* 2233 R/MT 	 2.30/MCF 

(6) Ratio: (5)/(4) 1.09 1.30 

(7) Minemouth 	Coal (Karaganda) 1900 R/MT 22.1 8/S-T 

(8) Power Plant Coal 1947 R/MT 	 30.64/S-T 

(9) Ratio: (8)/(7) 1.02 1.38 
* Needs verification, represents average of gas prices to utility reported 	by the State Economic
Committee. Other delivered gas prices reported are higher (e.g., 2770 R/mcm to reseller to as high as
4,350 R/mcm for a specific utility). 

Table 2.11. 	 Comparison of International Electricity Generation Input Prices 
(Prices per TOE in local currency) 

Kazakhstan* Germany Turkey 
(1) Heavy Fuel Oil 15,647 247.6 794,185 

(2) Natural Gas 3,054 305.4 645,069 

(3) Steam Coal 431 358.0 238,750 

(4) Ratio: (1)/(2) 5.1 0.8 1.2 

(5) Ratio: (1)/(3) 36.3 0.7 3.3 

(6) Ratio: (2)/(3) 7 0.9 2.7 

Source: Appendix 1, Table 20, and International Energy Agency, Energy Prices and Taxes, 1992: Q2. 
* Effective December 1992. 
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is a relatively low rail tai1ff, even by Kazakhstan's standards, and has been surpassed by mostmine-to-plant rates (see Appendix 1, Table 20). As the average rail rate rises (e.g., above 200R/ton in 1993), the mine mouth to delivered utility spread will begin to rise towards the U.S.standard, but is unlikely to exceed this standard for at least the next several years, and then onlyif coal's mine mouth cost base does not rise relative to rail costs. 

Table 2.11 applies the ratio approach to international inter-fuel price comparisons, rather thanvertical price analysis among the same fuels. In this respect it is similar to Table 2.8's inter-fuelprice comparison for domestic prices. The two markets selected are Turkey and Germany, dueto their proximity to Kazakhstan and representation of rather different, but important, deliverypoints with access to the European markets. Here, the comparative pricing point is fuel deliveredto an electric power generating plant. The caveat for the coal price and quality differencesrelative to average levels in Germany and Turkey are particularly relevant. All prices are shownin the local currency and TOE (tons of oil equivalent), thereby precluding the need for currency
conversions. 

The ratios derived in Table 2.11 Illustrate the both high price of oil in Kazakhstan relative toother fuels and the relatively low price of coal, particularly in comparison to Germany. Theserelationships suggest that a policy of raising oil prices to world market levels is being activelypursued in Kazakhstan, in response to Russia's pricing structure and energy resourcedevelopment and usage policies. As petroleum prices lead the overall energy price advance,its domestic discouraged comparison theuse Is in to other fuels, barring extensivesubsidization. This frees more resources to move to free markets at substantially higher pricesand potential tax revenues. As natural gas resources are developed, its inter-fuel price ratios arelikely to rise relative to coal, and at least keep pace with oil after perhaps a 1-to-3 year lag.Higher pipeline tariffs needed to recover new system investments will probably out-pace (on apercentage basis) the rise in gas prices. Once this market becomes more established with anintegrated transportation infrastructure end expanded gas-fired power and distribution capacity,
gas prices will begin to close some of the presently widening gap with oil. This rate of price 
convergence will likely accelerate after 1995. 

Meanwhile, coal is likely to continue to 'disengage' with the primary export fuels, acting as anenergy cost buffer for critical power, heat and industrial needs until energy export revenues canstimulate economic growth and concurrent gains in personal income. During this transitionperiod, the challenge will be to avoid a sharp decline in non-energy or energy-consumingsectors of the economy, and to maintain real incomes through wage adjustments and thecreation of a favorable investment environment. The objective will be to stimulate economicgrowth and productivity by re-investing export revenues received largely from higher primary
fuels prices, rather than expanding cost subsidy programs financed from energy taxes. Coal'srelatively low cost and primary supply role to the power, heat and industrial sectors will help limitthe need for extensive direct fuel subsidies for the emerging primary export fuels, as subsidies 
ultimately divert resources to less productive uses. 

In general, it is instructive to monitor such international and inter-fuel price comparisons from a policy perspective, particularly for making comparisons with countries which represent realmarket outlets and potential trade and investment partners. Any nominal comparison of pricelevels is subject to numerous qualifying adjustments, as enumerated earlier. Nevertheless,through diligent examination of the costs and potential benefits associated with various energy 
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price and tax levels, these price relationships offer a useful guide for rationalizing price and taxlevels internally and maintaining a competitive position in the intbmational market. Moreover, asthe resource development and related Infrastructure funds are increasingly obtained from foreignsources at International cost levels, the cost-basis for balancing energy price relationships willforce some of the current 'transitional" distortions to more closely reflect international standards.
This process will necessitate the development of timely and accurate price and cost data,including data needed for performing tariff studies, and for developing management informationsystems to document and monitor energy price and taxWton levels internally and In the 
surrounding republics. 

International Resources Group, Ltd. 
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III. GUIDELINES, PRINCIPLES AND CONSTRAINTS TO FUEL
 
PRICING APPLIED TO KAZAKHSTAN
 

A number of basic enargy pricing prin'rfles are relevant to Kazakhstan as it evolves towards a more robust market led by energy exports and an energy-intensive domestic economy.
Among these are the basic concepts of: 

1) 	 fully recovering marginal costs of energy production to ensure the financial viability ofthe enterprise; in the short-term to include all variable operating costs, and in the longerterm to include fixed costs, inclusive of a fair market return for investment capital; 

2) 	 pricing to reflect the full border price equivalent of available Import and export markets,fully accounting for transportation costs and quality differentials, appropriately measured; 

3) 	 achieving international free market price parity for commodities which are truly accessibleto these markets, adjusting for the full cost of transportation and quality differentials; 

4) 	 establishing a realistic schedule to 'ramp' previously controlled or subsidized domesticprices to reach both the appropriate border price and international equivalent levels citedabove, with due consideration given to macro and sector-specific impacts, and price andtaxation adjustments needed to ensure an optimal recapture of economic rents torecycle energy revenues to the economy generally, and to the energy sector specifically; 

5) 	 maintaining appropriate inter-fuel price differentials to achieve the desired consumption
and resource investment incentives, consistent with the cost-recovery and external
market pricing objectives cited above; and 

6) 	 allowing the free flow of energy supplies and capital to the extent practicable in responseto price and investment incentives and the marginal value of the energy resource from
the consumer or processor. 

A. 	 Cost Recovery on the Margin and In Consideration of Capital Investment 
Requirements 

Energy prices should be raised to cover their full incremental cost of production in the short-run,and a full recovery of current asset depreciation and necessary investment costs 	(i.e., anadequate return on capital investment) in the longer term. From the perspective of crude oilproduction, this principle is most relevant to the production agreement terms and negotiationswith both foreign investors and the Kazakh producing associations. The current price ofdomestic crude appears to exceed current estimated domestic production costs by a factor ofmore than 2 to 1, based on Table 2.3's estimated producer revenue and cost structure. Thisratio is likely to sharply increase for existing production as Russian and free market export priceslead domestic prices up faster than cost increases. However, for new production, the technologyrequired to fully develop fields will require more sophisticated western equipment at higheroriginal costs and rates of escalation. As a result, production costs will require carefulmonitoring to maintain an appropriately responsive tax base and rate structure. Specifically, as 
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production costs rise relative to the achievable wellhead price, the land rental tax should bereduced, and vice versa. Alternatively, a temporary export tax or bonus profit tax might be
utilized in place of frequent adjustment to the land rental tax. 

Accurate cost projection and current accounting systems need to be established for the criticalproduction cost base to be effectively monitored (in the case of existing production), andnegotiated (in the case of future production under foreign production agreements). Theseshould recognize the relative share of indigenous vs. international equipment and O&M costs,and provide a reasonable evaluation of current asset and replacement costs on which to basedepreciation expense and imputed internal rates of return on capital. Once in place, domesticpncing oolicy should consider the full incremental and fixed capital costs of production, asexternal pricing is likely to allow the recovery of both as prices "ramp' up towards world market 
equivalents. 

At the refining stage, similar policies of full marginal and fixed capital cost recovery should beestablished to create timely cost accounting systems for the purpose of both immediatelyrecovering marginal operating costs in product pricing and more accurately estimating the costof desired plant investments. These will be justified largely on the basis of potential costrecovery within a relatively tumultuous operating environment (e.g., see Exhibit 2.1's grossmargin path). As discussed in Section 2, reported refinery operating costs have risen sharplyin 1992, primarily in the feedstock and chemicals area. Depreciation costs remain low, as doesthe asset value of the plant. As with crude petroleum, it is likely that rising prices will out-pacethe weighted average of domestic and foreign equipment and operating costs needed tomaintain and selectively refurbish the country's three current refineries. That is, the increase ingross refinery margins is likely to exceed marginal operating costs on average over the nextseveral years, owing to the allowed adjustment in petroleum product prices to recoup thesecosts plus a 25 percent return. However, for significant investments, such as the addition of acat cracking unit at Chimkent or Aytrau, the highly variable equivalent gross refining marginaveraging around $1/barrel is not likely to recoup this investment without a significant change
in capital cost accounting and asset valuation procedures. 

Another aspect of cost recovery which needs to be developed in Kazakhstan's refineries is theconcept of product and process-unit specific cost accounting and recovery. As prices andmargins are allowed to vary, the intra-barrel economics of the overall refinery and specific
process units must be accurately accounted for to not only attempt to optimize the refinery's
operation in an economic sense 
(vs. the old production maximization concept normally takingpriority in planned economies), but also to be able to justify incremental process operations andpotential return on investments on a process-specific basis. Basic refinery process simulationmodels and the proper input of key price and cost variables provide a useful tool to begin toquantify intra-barrel economics and the potential return on downstream process investments. 

In petroleum distribution and marketing a similar problem exists as in refining. Prices are risingmore rapidly than costs and the 40 percent average profit threshold leaves ample room torecover rising marginal operating costs. However, as with refining, the major cost items whichmust be recovered are fixed capital investments, such as new product pipelines, storaneterminals, rail and truck fleets. These multi-million to billion dollar investments need to berecovered in the cost accounting procedures employed by Kazakhnefteproduct, and morebroadly throughout Kazakhstan's end-use sectors using fuel transportation services. The GOKshould seek to immediately internalize some of these higher operating costs, starting with 
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smaller investments in pipeline or terminal refurbishment, rail tank car or truck additions. Asthese costs are built into the allowable cost base for KNP, the ceiling profitability target of 40percent over costs might be reduced, thereby capturing a greater portion of the total return in
the legitimate cost base. 

A central cost recovery issue for all fuels Is the accurate costing of transportation, whether byrail, truck, or pipeline. Appendix I, Table 24 provides a detailed breakout of the cost elementsbehind the eastern crude oil pipeline's operation in Kazakhstan, under the direction of thePaviodar Regional Pipeline Board. The total cost increased by a factor of 13 times or one billionrubles between 1991 and 1992, and is projected to rise by a factor of three, or two billion rublesbetween 1992 and 1993. Interestingly, the primary cost component accounting for this increaseis the direct cost of ecological damage (including damage control, presumably). By contrast,the allocation to the depreciation and the investment fund grew only modestly. The net resultis a derived per unit pipeline operating cost which averaged 48.5 R/ton in 1992, projected to riseto 144 R/ton on average In 1993. Relatively small pumping and loading costs must be addedto the transport costs to arrive at a fully priced service. The rate of return and degree of capitalcost recovery allowed on this cost is apparently not sizeable, based on actual pipeline tariffs ineffect at the end of 1992. This schedule is shown in Appendix 1, Table 25. 

Assuming the average shipping distance is the distance between the Pavlodar and the Chimkentrefineries, the tariff schedule (effective November 1, 1992) suggests an applicable rate of 105R/ton, or roughly midway between the estimated 1992 and projected 1993 average cost level.The 126 R/ton tariff to Chimkent effective late 1992, translates to roughly $0.07/barrel using a'purchasing power parity exchange raie of 250 R/$, or roughly 10 percent of comparablewestern rates for the same distance. Based on the cost projections shown, this average tariffshould at least double In1993, and perhaps approach 30-50 percent of western standards if anadequate amount for depreciation and Investment were to be included. 

Lacking full detail on the limited product pipeline system, we assume that the cost recoverysituation is at least as severely understated with respect to refined products as to the main crudepipeline network. This is because the product system is in greater need of repair and systemexpansion, therefore, the variable and fixed cost increases needed to recover these investmentnecds are probably even more severely understated. Appendix 1, Table 24, provides a verysummary assessment of average transport costs for refined petroleum products for varioustransport modes effective late 1992. Without knowing average distances involved, it is difficultto make inter-modal cost comparisons. Nevertheless, the costs shown are instructive of thedegre to which the allowable cost base must increase to recoup huge investment needs, andto begin to approach world standards. Looking at Appendix 1, Table 24, the average productpipeline cost uf 392.7 R/ton is roughly comparable to a tariff of $0.21/barrel, compared to ratesof over $1/barrel for most long-haul routes in the OECD. This is a relatively high figurecompared to the average crude oil pipeline costs discussed above. The shorter haul rail, truckand barge movements carry higher per unit costs, as would be expected, but without greaterdetail on their cost structure, it is difficult to determine the extent to which operating and capital
costs may need to increase. 

On a comparative basis, for example, the truck cost of 793 R/ton converts to approximately$0.43/barrel or about 10/gallon, using the lower 250 R/$ conversion factor. Again, withoutknowledge of average trucking distances direct comparisons are difficult. Nevertheless, a usefulframe of reference may be a range of 2-to-5o/gallon in the U.S., suggesting a cost factor 50 to 
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80 percent lower than In the West. Similar observations hold for the average rail costs.
However, the barge costs appear to be more closely reflective of western cost standards, and may indeed primarily reflect traffic on the Caspian Sea towards Azerbaijan and on west throughTurkey and the Black Sea for sale at free market prices. In the OECD, a more typical ratio of average barge to pipeline costs would not exceed 2:1, compared to the 3:1 ratio shown In 
Appendix 1, Table 24. 

Cost recovery with respect to natural gas production raises many of the same issues as crudeoil, with some additional complications related to the cost of gas processing and pipelinesystem Investments. Domestic prices need to be set high enough lo eventually recover thesecosts on a field-specific basis, with some allowance for adjusting r6ntal tax as full production,separation and transportation costs are phased in, particularly for new fields requiring foreigntechnology and investment. The energy pricing decree's (item 8) policy of allowing land rent taxadjustments to offset rising gas processing costs is not an effective long-term method to insurefull re-capture of these crucial investment costs. A variety of potential financial structuresgoverning gas field concessions and processing equipment investment cost recovery shouldbe investigated. The objective should be to balance the investment cost burden between consumers and producers, with potential risk and reward-sharing features applied to foreigninvestors in gas processing equipment. For example, an export fund could be set aside to payfor western equipment on a success formula basis, such as increased supply generated. Or, taxincentives could be given in the form of direct allowable cost deductions to the profits tax or 
land rental tax. 

Substantial potential savings In current gas loss and reduced reliance on increasingly expensiveprocessed gas from Russia will accrue from successful investment In gas processing plants.
Reportedly, as much as half of Kazakhstan's current gas production is exported for furtherprocessing, at processing fees which are approaching world levels along with gas prices.
Therefore, priority should be placed on encouraging gas processing facility Investments andrecovering these costs in both higher export prices and, similarly, higher allowable cost recoveryor tax incentives for domestic sales. The costs of a typical large-sized gas processing facility aresubstantial. For example, a facility capable of processing up to 2 bcm/year would likely cost atleast $200 million, depending on the gas' sulfur content, plant equipment and operating cost

assumptions.1 
 However, many relatively small scale field processing units may be appropriate,
and pay for themselves within one-to-two years under the right pricing and cost recovery terms. 

In general, the lack of cost data detailing gas production and transmission activity presents a
major hurdle to developing effective marginal costing and rate-making principles. Evidence ofthis is seen in the flat transmission rate charged on the Kazakhgas transmission system. Steps
to amend this problem have apparently been set in motion, as the energy pricing decree (Item6) allows for Kazakhgas to differentiate among its prices charged to gas re-sellers (distributioncompanies) based on delivery costs from the NIS republic from which the gas was obtained. 

In the case of coal, marginal production costs for each activity seem to be fairly welldocumented, and reasonable standards exist for extrapolating from variable operating costs tothe full costing of mine investment and supporting infrastructure. These known cost structures 
are evident in the price negotiations between the coal enterprises and the purchasing utility, 

30 More precise cost estimates for gas processing plants are currently under development. 

International Resources Group, Ltd. 



47 

Energy Pricing and Taxation Study - Kazakhstan 

which produce a wide variation for a given buyer amongst a variety of coal suppliers and coal 
qualities (see Appendix 1, Table 2.15). 

S. Pricing to Achieve Border, International or Inter-Fuel Price Equivalents 

Since October 1992, the domestic crude oil price has been set at 8,400 R/ton. The border
equivalent price of imported Russian crude oil has been rising steadily relative to this fixed
domestic price lecel. To some extent, this reflects rising transportation tariffs rnd relatedoperating costs, but also the higher prices commanded by alternative markets for Russian crude
oil. As a result, the Government of Kazakhstan should either consider decontrolling the domestic
price of crude oil entirely, allowing negotiations between domestic and foreign (Russian) refiners 
to determine the ultimate level, or a more market-responsive price adjustment mechanism and
basis for negotiation with Russian purchasers should be established. Ultimately, Kazakhstan's
improved access to international markets will determine its ability to achieve international pricelevel equivalents. Meanwhile, emphasis should be placed on both monitoring "border-equivalenr
price levels, including accurate representation of appropriate transportation and qualitydifferentials, and Improving Kazakhstan's negotiating position in terms of its respective Import
and export pricing for inter-republic and international trade. 

Prior to the last quarter of 1992, petroleum product prices for domestic sale were also set atuniform levels throughout Kazakhstan, although pricing terms for the inter-republic and ex-NIS
trade are not so transparent. Further information needs to be collected on inter-republic
petroleum product prices, including gasoline, diesel fuel and mazut, with particular attention
given to the apparent quality and location differentials. Perhaps the most important quality
differential from the perspective of refinery upgrade priorities is the price paid to Russian
refineries for high octane (Grade 93) gasoline. Currently, a substantial volume of Russian
gasoline and diesel fuel imports move all the way to southern Kazakhstan. The cost of this trade,
measured in both transportation costs and the fuel quality premium, is likely to increase
sufficiently to justify selective upgrades in Kazakh process unit upgrades and additions (e.g.,
focussing on cokers, crackers, reformers and blending). 

Inter-regional and inter-fuel price relationships have already become quite variable, and willincreasingly so as the supply sources, input cost and external border price standards change
rapidly. This will necessitate increasing flexibility from Kazakhstan's refineries in changing theirsupply mix and pricing terms in response to changing market conditions. Appendix 1, Tables
5-9, demonstrate the change from uniform flat pricing to the regional and inter-product
differences emerging since October. Detail provided in Appendix 1 Tables 7 and 9, for
Chimkent and Paviodar, in particular, demonstrate these changing petroleum product price
levels, as the spread between light and heavy products increases, and the light product location 
premium to Chimkent (in the south) increases. 

More pronounced regional and quality differences would be evident if detailed price data were
available from the Aytrau refinery, as it is the least sophisticated plant, with the lowest feedstockcost in the form of local domestic crude, but ultimately the refinery with greatest access (in
terms of proximity and cost) to higher value international petroleum product markets. This inter
regional price variation should be closely monitored as border prices rise, because potential 
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investments in the Aytrau refinery need to be weighed carefully against the cost and future valueof the proposed new refinery at Mangistau. Moreover, rail product pipeline links to the Caspian
area from either Pavlodar or Chimkent should be evaluated for their potential return relative to 
new capacity being added in this region. 

The greatest need for rationalizing inter-regional and quality-adjusted price relationships is in the gas sector. Through late 1992, gas transmission rates were set at uniform, fixed levels: 1,170
R/mcm for imported supplies (see Appendix 1,Table 15) and between 450 and 722 R/mcm fordomestic movements, depending on whether Appendix 1, Table 16's ex-tax LDC sales priceof 2,000 R/mcm or the 2,770 level reported in Appendix 1, Table 15 is used. In either case, as gas transmission and distribution systems are planned and developed, standardized procedures
for costing and recovering system costs must adopted. Similarly, the economics of gasprocessing need to be carefully evaluated, both absolutely to determine the potential return ondisplacing some of the current trade with Russia, but also on a field-specific basis, so that these 
costs can be reflected in local gas contract prices to tariff structures. 

At the LDC level, variable rate structures will also become increasingly more important Inestablishing a rational price of natural gas. This price should reflect both the cost of serviceneeded to deliver gas to the specific user class, and the economics of alternative fuel prices tocapture and retain a critical volume threshold to justify constructing a distribution system andestablishing service in a given area. Item 7 of the October enery pricing decree allows forvariable rate-making, but substantially more detail is needed, In the form of a regulatory systemcontrolling rates. As the capacity for gas production increases, it will increasingly find
opportunities to back out oil use and, potentially, coal. Therefore, LDC pricing of gas must beresponsive both to inter-regional pricing, but also inter-fuel relationships. Currently, on average,these favor gas over oil. However, on a region-specific basis, and depending on the rate of
external gas price increases (as presently determined by Russian pricing and export pipelineaccess), oil vs. ga.s relationships could change rapidly, particularly on a localized basis. This,
in turn, will require the ability to price differentially among regions and users to capture and 
retain market share. 

Inter-regional and quality-adjusted rates for coal are also quite variable, as demonstrated
Appendix 1, Table 21 for one major utility consumer of fuel. Absolute price levels have risen

in 

steadily over 1992, but relative prices and transport rates have risen less consistently. Much ofthis apparent inconsistency is a function of the contract negotiation process between the major
utility buyer and the coal association, including access to and control over rail car capacity. Anationwide examination, encompassing all the major utility and industrial consumers, on thebasis of both the delivered and 'netted back' mine mouth price of coal paid for various
producing areas and types, would likely reveal substantial variation and opportunity to
rationalize coal quality and inter-regional pricing. 

C. Allowing the Free Flow of Energy Supplies and Capital 

The traditional state order system for allocatin3 market demands to supply sources, asadministered by the State Economic Committee, has reportedly been replaced in 1993 with an
annual contracting system, still facilitated through the Economic Committee. A contractual
approach may be a change in name only, but in fact the allocation system is under severe 
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stress owing to the rapid change in fuel demands driven by rising prices and worseningeconomic conditions as the economic transition intensifies. A contractual approach can better
accommodate the need for flexibility or latitude in volume *t -'"es' in response to theseeconomic variables. However, control over the contracting process should be given directly tothe suppliers, rather than an administrative authority, as suppliers can best plan production and
evaluate terms of supply with major consumers or marketers. 

The state order or new contractual system is most evident in the petroleum sector, but encompasses coal and gas well.as Ideally, the transition to an administered contractual
approach, under the supervision of the Economic Committee, can give way to direct contract
negotiations between suppliers, consumers and marketers under a variety of contractual
structures. Extensive training in contract design and negotiations will be needed to accomplish
this transition. The alternative of holding to an administered annual process will increasinglyconstrain the ability of supply companies to optimize their operations, as price and cost
relationships change. In this environment, maximum flexibility is needed to lock in both longterm contractual commitments to secure financing for major investments, and short-term
flexibility to sell energy supplies an incrementalon basis to maximize utilization rates and 
shorter-term operating economics. 

D. Establishing a Price Ramp to Free Market Equivalent Levels 

A suggested price 'ramp' for moving oil and natural gas prices to international levels ispresented in Chapter 5's recommendations. The exact path of this ramp should be a functionof a number of variables, discussed below. In general, the objective is to achieve parity with
world prices first for crude oil, as Kazakhstan's growth Inenergy production and export potentialIs likely to be led by crude oil. The rate of movement to the world equivalent goal is necessarily
dependent on Russian pricing policy, at least until major export pipeline systems have beencompleted. Given the current mid-1 995 forecast for completion of the proposed Caspian pipeline
consortium' proposed line to Novorrosiysk, a ramp to free world prices by mid-1995 appears
plausible for crude oil. 

In the case of natural gas, the rate of movement to free world price equivalents will also beconstrained primarily by Russian domestic pricing policy, and access to pipelines. Although a
number of regional gas pipeline proposals have been forwarded, unlike crude oil, a consortium group has yet to emerge to endorse or seriously arrange financing for a spe'iofic proposal that
Kazakhstan might participate in. Top priority should, th.arefore, be given on a regional basis toevaluating various regional efforts towiards a proposal. At best, a regional gas system will lag
oil by at least one year. Furthermore, natural gas has greater potential for indigenous use inKazakhstan, in part displacing oil use for export. Finally, as a domestic energy *grid' emergesgas prices should be rationalized from transportation rate perspective before a policy of full 'freeworld" price parity is pursued. For these reasons, the rate of escalation of gas export prices willlikely be slower than for oil, with a target for world equivalent levels at the earliest in mid-1 996. 

A number of broader guidelines for determining the desired rate of full energy price and tradeliberalization are presented below, specifically as potential constraints to an acceleratedliberalization schedule, but also as standards to establish a more acceptable path of price and 
trade liberalization. 
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a. Rapid price decontrol could so strain personal/household Incomes as to create a major

slowdown Ineconomic activity and increase the risk of civil unrest and ultimately political
turmoil, discouraging badly needed foreign Investment. One macro-policy guideline,
therefore, Is to evaluate the rate of energy price Increases In terms of an average
maximum acceptable percentage of household income spent on energy, and In the caseof key economic sectors (e.g., agriculture) on the basis of the maximum acceptable
percent of total operating costs accounted for by energy. These iatios could serve as
guidelines for assessing the necessary degree and duration of subsidies tc thehousehold and key economic sectors, and suggest the necessary dats. to collect to
make an Informed assessment of energy subsidy policy and costs under alternative 
energy price decontrol paths. Complete price decontrol should not out-pace the ability
of Kazakhstan to measure, analyze and develop a reliable response strategy to the 
Income and social effects it generates. 

b. 	 Internal price and trade liberalization should also not out-run the development of realistic
free world export market alternatives. Thus, if pipeline capacity to reach free markets Is
not available until 1995, efforts to accelerate decontrol ahead of this schedule will beconstrained by the lack oi legitimate market opportunities or outizts. On the other hand,a clearly stated and reasonably reliable schedule of a price liberalization is needed to 
encourage much of the foreign investment and financial participation needed to develop
the Infrastructure projects which increase access to export markets. A realistic schedule
for the completion of these projects, and their potential volume and revenue impact,
should serve as a guideline for the pace of domestic price reform (L.e., balancing inflation
and growth concerns with export revenue considerations). 

c. 	 In the process of decontrolling absolute price levels, it is important a decontrol path for
each major fuel be set which is compatible witia the maintenance of realistic relative pricelevels among the fuels so distorting price signals which would mis-allocate resource
Investments will be on either an ornot sent 	 inter-fuel inter-regional basis. Such
distortions aftect the potential economic return on pipeline and transmission line
investments, site and fuel selection for major end-use plants, processing or resource
development projects. decontrol notPrice should proceed without a better
understanding of its likely impact on relative price levels, and the range o: tax and tariff 
policies needed to correct perceived distortions. 

d. 	 Price decontrol should not out-pace the ability of key operating enterprises and policy
makers to measure real production costs, including capital Investment and replacement
costs, so that prices will be set to recover long-run marginal costs without allowing
excess profits to develop untaxed. Price increases should at a minimum recover changes
in marginal operating costs, and quickly seek to accurately measure and account for 
longer term investment requirements. 

e. 	 Price decontrol should also not proceed so rapidly as to worsen the energy payment
and collection process. Price increases can negatively impact the quantity and quality
of an energy supply service by worsening cash flow and the ability of the system to 
measure energy use and loss. Cash flow is needed to fund basic operatinp and
maintenance activities and, secondarily, capital investments for upgrades and system
expansion. In short, price increases should not out-run and threaten the liquidity of the
financial system which supports the payment process, and ultimately the quality and 
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quantity of energy service provided. If too rapid, the price increase will not produce the 
Intended result of Improved efficiency, capacity and revenue flow to (and from) the 
energy sector. 

f. Given the economy's high dependence on trade as a percentage of GNP, dominated by
Russia and led by primary fuels and fuel-intensive extractive or manufacturing industries, 
any action which adversaly affects trade flows will significantly delay the inflow of foreign
capital. Previous studies addressing the evolution of economic reform In Eastern 
European countries have emphasized the importance of maintaining trade relationships
with traditional partners to avert a substantial decline in national output, incomes and tax 
base necessary to insuring a stable investment environment. 
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IV. PETROLEUM LAW AND TAXATION 

A. Objectives 

The Government of Kazakhstan needs to design its petroleum law such that international oilcompanies are encouraged to participate Inexploration and production, while at the same timesafe guarding the country's long-term interests. This legislation should attempt to seek abalance between the following government policy objectives: 

reasonably obtain a return on their investment commensurate with the risk involved. 

* Stimulating exploration activities through incentives; 

E Generating national revenuewithout discouraging Investment from foreign oil companies; 

* Maintaining national control over resources; and 

E Developing a national transfer of technology and training. 

Most importantly, legislation must assure international oil companies that they can 

Stated simply, the oil companies will assess whether it is probable that exploration inKazakhstan will yield a drilling success that will provide an adequate return on its exploration,development and operating expenses. This decision is primsuily based on the geologicalpotential In Kazakhstan, the costs of exploration, development and production, future crude oilprices in world markets, and Kazakhstan's fiscal regime. Many costs faced by oil companiesare beyond the control of both the company and the host country. For example, this includesthe terrain, the remoteness of location, depth of wells, etc. Controllable costs include thesignature bonus, purchases of data packages, the commercial discovery bonus, import dutieson capital equipment, and requirements to train local personnel. The most critical parameterin attracting foreign oil companies is the promise of sizable oil discoveries. However, the simplefact is that wells are not always drilled w/here the largest reserve potentials are. Fcr example,in 1990 the top five countries in exploration license awards included the Netherlands, Italy andTurkey. What these countries all have in common is a fiscal regime which is sufficientlyattractive to offset or counter-balance the geological potential. The ideal fiscal regime resultsin a reasonable and equitable sharing of a successful exploration program. 

B. Fiscal Regimes 

There are a variety of petroleum fiscal regimes in place today. In general, they can be classifiedas service contracts, production sharing contracts and concession contracts. What is reallyimportant is not the type of contract but the terms of it, especially the economics of the contract.Kazakhstan and international oil companies should attempt to negotiate agreements whichinduce each other to withstand pressures to periodically modify the fiscal package as marketconditions change. Economically, the contract terms should be designed to: 

* improve the profitab1ility of marginal fields; 
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0 capture part of excessive profits resulting from either a large profitable discovery or a 

sharp rise in prices. 

In general, Incorporating "rata of retum' based formulae Into the contract assists in achievingthese objectives and in providing a fair deal between the government and the oil company. Asimple computer model can be constructed to appraise the economic effects of major contract
options. 

The rate of return of an exploration and development program is also affected by the generalnational tax structure as well e the pecial taxes Imposed on the petroleum sector. The levelof profit tax rates and protit surcharges are important to the economics of an exploration anddevelopment program. Insuring that tax payments in Kazakhstan qualify for offsets against U.S.income tax liability imposed on foreign income is of major concern to U.S. oil companies. A taxor rev 3nue sharing scheme which allows the effective recovery of capital and operating expensethrough either a short depreciation period or high cost oil production split is of primeimportance. Incorporating depletion allowances into the tax structure is another means bywhich to improve the economics of exploration and development projects. Finally, the abilityto offset extremoly high exploration expenses against taxes on a producing field can encouragea successful company to continue exploration efforts in Kazakhstan. 

The current draft of the proposed petroleum law for the Republic of Kazakhstan does notprovide sufficient Information to investigate the structure and possible impact of the taxesimposed on the production of oil and gas. Also, at this time, there is only partial Informationavailable to develop a model by which to estimate tax revenues associated with the productionof oil and gas through the end of this decade. Components of future agreements/contracts thatneed to be defined specifically prior to completing a revenue model Include: bonus payments,state participation, royalty taxes, cost recovery, production split, etc. 

Appendix 6 presents a framework by which to create reasonable estimates of the likely flow oftax revenues from the production of oil and gas through the year 2000. Key elements of the

suggestea framework are summarized below:
 

M Develop detailed production information for crude oil, condensates, and associated gas
by each of the six major producing associations. 

M Dis-aggregate production data by domestic (Kazakh) and foreign owned. 

M Separate Kazakh gas production into the following three categories: 

- Domestically owned Karachaganak gas production

-
 Foreign owned Karachaganak gas production
 
-
 All other Kazakh natural gas production. 

M Dis-aggregate sales volumes into the following categories: 

Domestic, Russian, other NIS, and non NIS. This disaggregation is important atleast through 1994-95 until complete market liberalization and world prices are 
achieved. 
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* Estimate production cost, if possible. 

• Estimate the export tax or export fee likely to be effective February 1993 until world 
prices are achieved. 

* Estimate relationships Including levels and ratios for the profits tax, rental tax, VAT tax,and any other upstream tax such as bonus tax. 

For purposes of converting rubles to dollars, this model uses an exchange rate based on acommodity basket measure rather than the direct use of the potential market exchange rate.The former Is appropriate when converting hard currency earnings to rubles under a purchasingpower parity concept, rather than the free exchange rate used in converting dollars to rubles. 

Based on Initial meetings and discussions, there is at this time no consensus view within thegovernment on the likely revenues to flow from the production of oil and gas. The Ministry ofFinance, the Ministry of Energy and Fuels, Kazakhstanmuraygaz, Kazakhgas and the individualproducer associations, all have their own particular view. The Ministry of Finance providedTable 2a In Appendix 1 which presents estimates of different tax revenues from the sixproducing associations in 1993. There is a wide variance of what the likely production of oil andgas In the year 2000 is likely to be. For example, the estimates obtained for the production ofoil In 2000 range between 46 and 55 MMt. The estirmates for the production of natural gas Inthe year 2000 vary between 12 and 27 bcm. These differences could reflect different premises.The revenue model presented in Appendix 6 could be used as a tool to generate a set ofconsistent premises throughout the government. A consistent structure such as the onesuggested InAppendix 6 could be useful in working with each of these government entities Inorder to assist the government in accepting a realistic consensus view of the key assumptionsand resulting revenues likely to be generated in the longer term from the oil and gas sector.The revenue model in Appendix 6 would permit the government to generate different scenariosin order to establish the likely range of revenues over the next ten years. With this information,the government would be better equipped to make adjustments in their development plan asconditions change relative to the original assumptions on which the deve opment plan may have
originally been established. 

C. 	 Provisions In Petroleum and Natural Gas Agreements 

There are many standard provisions in petroleum agreements. Summarized below are a few
provisions critical to attracting foreign capital to Kazakhstan. 

0 	 The length of the aggregate exploration period should involve a minimum period of
between five and six years. 

0 	 The precise circumstances in which a renewal will be granted to a company should be
clearly established in the agreement. 

* At each stage of relinquishment, the area to be retained should always be of a shape
and size which can be offered to other companies for exploration. 
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* The minimum work program and expenditure obligation associated with exploratory workmust be written such that a cost effective company is not penalized for fulfilling Its

obligations with a lower than anticipated expenditure. 

* 	 Many governments require companies to make bonus payments in the form of signature,discovery, and production payments. The phasing of these bonus payments has the
effect of making it less burdensome for the firm. 

* The agreement should Indicate that the government of Kazakhstan must either approve
or disapprove a development plan within a reasonable period of time once the
development plan has been submitted to the ministry. 

Often special marketing arrangements have to be negotiated and established for a gas project.The development of a gas discovery may also critically depend on the development oftransportation arrangements. Because a natural gas discovery presents special requirements,the agreement should provido special considerations for natural gas exploration anddevelopment. A partial list of special considerations with respect to the exploration of natural 
gas would include: 

* The time required to make a decision on the commercial potential of a discovery of nonassociated gas needs to be longer relative to oil to allow the contractor to carry out an
appraisal program or an assessment of the markets for gas. 

N 	 The rights or obligations relating to access to either a current pipeline or the right to
build a gas pipeline needs to be Included. 

* A longer period for the total maximum term of a natural gas contract is often justified; forexample, the term could be thirty years In the case of oil and forty years In the case of 
gas. 

0 	 Special provisions related to gas marketing need to be considered. 

• Special provisions related to gas pricing need to be considered; for example, often, the 
sales price to the domestic grid versus the export market needs to be established. 
These are only a few of the specific provisions dealing with natural gas that should beincorporated in exploration and development agreements to meet the special needs of natural 

gas development. 

D. 	 Roles of Advisor and Models 

It is recommended a Petroleum Economic Advisor be assigned to the Government ofKazakhstan to develop a model to enable a rapid appraisal of the direct and Indirect effects ofmajor contract options. The use of a model would contribute much to the negotiation process.The model could be used to evaluate the impact of various negotiating issues such as differentroyalty, tax, or participation rates under different scenarios. This analysis would assist in makingthe final petroleum agreement more flexible, equitable, and attractive to foreign investors. It 
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would ensure an appropriate distribution of the benefits and risk was achieved. The finalstandard petroleum agreement recommended to the Government of Kazakhstan should alsotake into account administrative requirements. The legislation should be designed in such away that an adequate strean of government revenues is assured without the need for extensive,complex control measures. A revenue projection model, such as the one outlined InAppendix6, needs to be undertaken in 1993. This study would emphasize Institutionalizing a commonmethodology for projecting revenues within the key government entities. Such a model wouldbegin to assist the Government of Kazakhstan and the donor agencies in developing a view ofthe likely revenues to be forthcoming from the petroleum and gas sector. 
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V. RECOMMENDATIONS 

A. General Pricing and Taxation Policy Objectives 

Any pricing policy reform in the Kazakhstan energy sector will be constrained by the Interrepublic linkages between Kazakhstan and Russia and other Central Asian republics. Apolicyof close cooperation with Russia is critically important owing to the dependence of Kazakhstanon trade with Russia as well as their physical inter-dependence, especially through sharedpipeline systems. For oil, coal and to a lesser extent natural gas, the current export and importmarket is largely defined by Russia's price and volume constraints. Because energy exports tothe free world market must pass largely through Russia, any consideration of liberalizingKazakhstan's energy prices and trade on amore rapid path than Russia must fully consider theimmediate Impact on realized energy (export) prices and on the volume of trade resulting fromany further access limitations to Russia's still largely monopolistic capacity-constrainedtransportation system. Ifunilateral price liberalization negatively affects Kazakhstan's trade withRussia, the resulting revenue and output loss in key export sectors may offset any immediategains attributed to energy price liberalization. Moreover, such unilateral action could negativelyaffect the flow of capital equipment and supplies from Russia, particularly inthe key energy and
energy-intensive processing industries. 

Kazakhstan should, nevertheless, increase energy prices as rapidly as possible to reflect the fullcost of supply. Prices of crude oil, refined products and coal should be decontrolled quicklywithin the constraints imposed by the Russian market, and 'surplus' profit over cost capturedand re-invested into either the energy sector directly or to other high priority economicdevelopment and investment activities. Natural gas price movements should be loosely tied tothe increase in crude oil prices but with a delay, owing to the need for greater stability in gasprices. This need reflects gas' greater reliance on long-term infrastructure investments inpipelinesystems, local distribution grids, processing and end-use technology. Natural gas has many ofthe capital investment and market characteristics of a grid-based energy system, and as a resultits pricing will evolve in a more regulated framework compared to the oil market. As a primaryindustrial and utility fuel (vs. oil's transportation emphasis), natural gas will compete with coal,initially in the domestic market. However, gas production in excess of domestic needs shouldbe priced and taxed in a similar manner to crude oil. As natural gas production, pipeline, andprocessing capacity increases, gas prices will increasingly be influenced by international
markets, and greater pressure will exist to 'ramp' prices towards free market and oil equivalents.
This 'ramping' process should be led by exports, with domestic supplies in the grid system
eventually raised to an export-equivalent price. 

For all fuels a policy of eliminating the state order system should be pursued and replaced withflexible term contract arrangements in the case of grid-based fuels, supplemented by spotarrangements to meet short term or uncertain seasonal or cyclical volume needs. Producersshould be allowed greater freedom in pursuing direct sales and using independent marketerswhen reliability of seruice can be demonstrated and should be encouraged to develop newdomestic, international and inter-republic markets with enterprises throughout the NIS. 
Prices should be increased to initially cover marginal operating costs and over time raised tolevels to recover the fixed investment cost. Over the short- to medium-term, prices should beraised to recover the cost of energy upgrading processes which add immediate value to the 
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energy produced and result in a rapid payback in the investment. This would include gasprocessing, gasoline octane enhancements, and coal ash removal. Kazakhstan should encourage foreign Investment in such process and infrastructure upgrades through securefinance and contract performance packages and guarantees, in conjunction with the
International banking and donor communities. 

Taxes on primary fuels should be structured to capture a reasonable portion of the windfall gainor "surplus'profit resulting from rising energy price levels. Such calculations should be based on thorough and updated analysis of the appropriate cost base for energy production,transportation and marketing. With this information, energy tax levels should be set low enoughto stimulate necessary investment in both productive and infrastructure activities, and providesome incentive for re-investing profits in the energy sector. To strike the proper tax balance foreach fuel group and related infrastructure investment need, a variety of tax incentives,accelerated depreciation terms and rate structures should be considered. In addition, variousroyalty and bonus payment structures should be analyzed on a case-by-case basis for theirusefulness in stimulating exploration and production activity leading to favorable revenue termsfor the Government. For refined product sales, targeted user taxes or broader excise texesshould be considered for revenue generation. However, any structure must give carefulconsideration to the ability to establish appropriate rates and the likely effectiveness and cost 
of collection. 

The current system of adjusting land rental taxes to reflect the market value of producing fieldsshould be replaced with a more dynamic framework for calculating allowable costs or, perhapstemporarily, by aii export tax on crude oil and natural gas sales to foreign destinations. Taxlevels should provide for a reasonable rate of return, and include substantial investment orfinancing credits to encourage exports and capital investments to expand export marketpotential. Substantial resource investments in tax collection personnel and management
reporting systems to document both import - export and domestic sales activities will be neededto monitor the increasing volume, price and cost complexity of transactions as market 
opportunities expand. 

B. Crude Oil and Petroleum Products 

Crude oil prices and petroleum products should be allowed to increase rapidly to free marketprices under the constraint that until Kazakhstan obtains more direct access to world markets,its prices are likely to be tied to Russia's prices. The speed at which crude prices achieve freemarket levels will be a function of the completion of major pipeline projects or the pace at whichRussia achieves free market prices. In 1993, the Council of Ministers should encourage pricenegotiations based on a concept of an acceptable band rather than pure price parity or barterterms on oil transactions. In most cases, the lower end of this band will be provided by thedomestic Russian price. The higher end would be tied to a smooth gradual achievement ofworld prices by 1995. The "ramp*to world prices is expected to move from 8,400 R/ton in late1992 to 28,000 R/ton in 1993, 50,000 R/ton in mid-1994 and finally 72,000 R/ton in 1995, orroughly world equivalent levels, given a market exchange rate of 600 R/$. By then, the Caspiancrude oil pipeline project is scheduled to be completed, and numerous small development andtransportation projects will be underway to supplement this major export line, allowing greater
access to world markets and price levels. 
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Price levels for petroleum products should be flexibly set to allow refinery production operationsto be optimized both In the short term with respect to obtaining maximum product value relativeto operating costs for a given barrel of crude, and the longer-term to allow a reasonable degreeof cost recovery for investment needs. Careful study of expansion plans and select unitadditions or upgrades should take advantage of the refining sectors new found freedom toadjust relative product price levels within reasonable cost and allowed profit parameters. Apolicy of allowing refiners to directly market their product outside of contracted levels with KNG,and eventually engage directly in a wider volume of inter-republic and international trade. Withgreater freedom of volume control, refiners will be able to adjust their production and sales mixto optimize margins, increase cash flow and the potential return on select process unit upgradesand additions. On an absolute basis, refined product price should be set to loosely correlate tothe overall 'ramp" established for crude oil, with sufficient latitude provided to reflect the rangeof relative product values among the products. This, of course, assumes an ability to makedefensible cost estimates on a product-specific basis. 

Restructuring of the petroleum sector is also recommended, conducive to increasing operatingefficiencies and competition. The restructuring should include a consolidation of governmentoversight entities, the formation of independent oil and gas production companies, theestablishment of downstream (refining, transport, and distribution) companies, and the openingup of the upstream to competitive bidding for exploration and production. 

Comprehensive studies should be undertaken to assist in market reform and the transition toa rational system of energy price and taxation. The following studies are recommended: 

W Preparation of data packages for foreign upstream exploration and development firms,
for oil and gas fields; 

M Analysis of the potential return on various petroleum refinery upgrades based on importdisplacement and a more direct pricing and sales role for the refiners in both domestic 
and international markets; 

a Economic and feasibility studies for the construction of proposed crude oil, and productpipelines, tied to demand forecasts and refinery optimization models, as well as ananalysis of petroleum product storage costs and pipeline tariff structures in comparison
to rail and truck alternatives; 

Assessment of the benefits to be gained from the centralization of supply and distributionoperations (e.g., at Kazakhstanmunaygas), and the appropriate role for a coordinatingorganization between crude supply, pricing and import negotiations; 

In addition to, and as a technical complement of these priority studies, a variety of trainingsupport needs have been identified as providing vital technical and institutional knowledge forvarious enterprises and Government agencies involved in the energy and fiscal sectors inKazakhstan. Examples of these training needs include: 

a Training in all aspects of crude oil and products operations, including: 

1) general courses on petroleum economics, joint interest operations and crude 
oil trading; 
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2) refinery economics and system optimization, including the costs of processunit operations, intra-barrel economics, pricing to recapture marginal and fixed
Investment costs, marketing and international sales strategies; 

3) contract design and negotiation in the international crude oil and products
markets; 

4) Western techniques foe' cost evaluation applied to upstream,
refining/processing, distribution and marketing to develop project analysis skills
meeting western investor requirements; 

5) basics of rate-making for oil pipelines, as well as rail and truck tariff analysis. 

U Training in all software, hardware, related design and construction aspects ofManagement Information Systems (MIS) supporting energy data reporting and analysis,including tax collection, ongoing cost, price and volume - tracking systems. 

It is also recommended a Petroleum Economic Advisor be assigned to the government ofKazakhstan to develop a model to enable a rapid appraisal of the direct and Indirect effects ofmajor contract options. The model could be used to evaluate the impact of various negotiatingissues such as different royalty, tax, or participation rates under different scenarios. Thisanalysis would assist in making the final petroleum agreement more flexible, equitable, andattractive to foreign investors. A revenue projection model, such as the one outlined inAppendix 6, needs to be undertaken In 1993. This study would emirphasize institutionalizing acommon methodology for projecting revenues within the key government entities mentioned.Such a model would begin to assist the Government of Kazakhstan and the doncr agencies Indeveloping a view of the likely revenues to be forthcoming from the petroleum and gas sector. 

C. Natural Gas 

Gas prices should be set to reflect both the full production cost of supply and its opportunitycost, based on Import and export parity prices adjusted for transportation, and a realistic
assessment of quality and regional price differentials. In Kazakhstan and throughout most of the
FSU, accurate cost data are not available on which to base such Inter-regional pricecomparisons. Another gas pricing principle concerns the objective of setting gas pricessufficiently high to encourage investment in gas processing facilities which will raise the marketvalue of contaminated Kazakh gas so producers can gain better relative value for their gas
exports. This price level is certainly well above the 
 300 R/mcm charged for don;'i!v:ticconsumption in the fall of 1992, and also more than the 1600 R/mcm charged by Russia. 

In the short term, price policy should focus on rationalizing internal price and transportation tariffrelationships, creating price and tax incentives for investments in gas processing, pipelinetransmission, distribution and gas storage, and related infrastructure, coupled with an overallgas resource development plan. Regional gas prices and tariffs should reflect the life cycle costof new pipeline projects. Tariffs should be differentiated among customers based on the qualityand consistency of the delivery service provided, so investment costs are fairly recouped amonggas consumers. The GOK should begin to analyze variable rates, demand charges and other 
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contractual pricing or tariff stri ctures to equitably spread the financing burden of new gas
pipeline and field development projects. 

Gas prices should generally be increased in line with crude oil prices, but with some lag allowedfor gas, given Its longer term project development and supply contract horizons. In addition,during the transition phase, the objective of achieving international price level equivalents shouldbo established for gas' exportable surplus, but not immediately for indigenous gas supplies,given the undeveloped markets, lack of accurate rate-making procedures, and the need todevelop a supply infrastructure and delivered price which allows for the full development of the
indigenous market. 

The 'ramp" of natural gas price increases for exportable supplies, unlike crude oil's proposed'ramp' 	 to world price equivalents, should take a concave shape, accelerating more rapidly asgas export capacity via new pipeline projects or Russian Gasprom system expansion comes tofruition in the 1995-1997 time frame. A representative "shape"of this curve would see gas exportprices rising from a representative end-1992 level of 3,000 R/mcm to 6,000 R/mcm in 1993,12,000 R/mcm in mid-1994, 20,000 R/mcm in mid 1995, and to an estimated world equivalentlevel of 25,000 R/mcm by mid-1 996, assuming flat nominal world gas prices and a R/$ exchange
raie of C0. 

Techrical experts should be assigned to Kazakhgaz to provide training in: 

* The economics of intornational gas markets;

* 
 Trends 	and practices in gas sales contracting;
* Gas pipeline tariffs and cost of service rate-making;
* Investment strategies for gas development plays. 

A comprehensive feasibility study should be undertaken to develop an overall 	natural gasdevelopment plan for Kazakhstan over the next ten years. This study would focus on theprojected development costs and infrastructure requirements for Kazakhstan to best integrateits ,omestic system with current inter-republic lines. The plan would include a detailedevaluation of potential gas demand, and the distribution and end-use technology necessary toachieve various gas consumption targets compatible with full cost recovery. The study wouldalso focus on the expansion of the pipeline network, potential export markets for future gasproduction, and domestic resource development prospects. Other recommended studies
include: 

* 	 An assessment of the market potential for domestic and foreign sales of Kazakh natural 
gas under alternative development plan assumptions; 

" A preliminary study of natural gas tariff iniurmation support requirements, based onprojected transmission and distribution investment and operating cost of service, thepricing constraints of competing fuels and export market alternatives for indigenous and
imported gas supplies. 
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D. Coal 

Coal prices were effectively decontrolled in the fall of 1992. Any effort to raise Kazakh pricesabove Russian levels would be constrained by both the allowable electricity tariffs in Russia, andby the comparative delivered cost of Russian coal, including Kuznets and Kansk-Achinskgrades. Efforts to Increase movements of Kazakh coal to International markets would beconstrained by rali capacity and tariffs. Any major effort to Increase rail movements throughRussia would likely stimulate a sizeable tariff increase. Domestically, because so much of thecoal output is consumed by the electricity or district heat sectors, which In turn are largelyresidential, efforts to maintain subsidies for residential users would largely involve a transferfrom general revenues to the coal production sector. While coal prices should be raisedsufficiently to cover costs, and in the process reduce demand for the more Inefficientincremental production, subsidization of this sector should not be necessary if low cost minesare effectively exploited. The policy of maintaining higher price levels to support marginal minesshould be carefully assessed against the potential sector-specific and macro-economic damageaccruing to key export sectors, such as steel and non-ferrous metals. 

Coal will Increasingly be a dual market, with higher value coking and low ash steam coalcompeting In Russia and as far as Eastern Europe, assuming rail rates remain comparativelylow. Sufficient profitability exists among certain low cost mining operations to finance a nextphase of development, and to pursue ash removal, blending and other cleaning processes toimprove coal's longer-term position in the power and heat generation market. Relatively low coststeam coal will increasingly serve as a domestic 'anchor" on fuel costs to the power end heatsectors, providing a modest measure of relative price stability as oil and gas prices lead themarch to world standards. To continue to hold down average production costs, a degree ofconsolidation must occur. This may require restructuring of some of the less efficient coalenterprises, and specifically the shut-down or consolidation of high cost producers. 

As with the oil and gas sectors, Kazakhstan's coal sector needs to engage in the selective
upgrading of its raw material to produce a higher value finished 
product yielding positiveeconomic returns within a reasonable time period. Coal washing, blending, storage facilities,
mine development (e.g., at Shubarkol), and transportation infrastructure, as well as mine closing
and relocation (including training) investments for displaced workers and equipment are some
of the areas where 
 economic returns could be demonstrated. However, to justify suchinvestments, a functional cost accounting system must be in place and price, cost and operatingassumptions on which investments are to be made must be reliable. 

Coal prices should be based on principles of full cost recovery, including transportation andupgrading Investments, but constrained by the netback price achievable In export markets,particularly the industrial and utility markets in Russia. Coal investment strategy should focuson low cost additions to the resource base, and the combined environmental, energy efficiencyand export expansion returns from select coal upgrading Investments. These Include both largescale mine-mouth washing and ash removal investments, and plant-level investments inbenefaction technology. In this regard, coal pricing should eventually reflect the full cost of suchtreatment processes, and pricing and tax investment incentives should be provided toenterprises to encourage the acquisition of appropriate clean coal technology. 
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Recommended studies for the coal sector Include: 

* A complete examination of the export potential for Kazakhstan's indigenous coal supply,including coal netbacks and market alternatives outside of the traditional Russiandestinations, and the potential return on alternative coal benefaction investments at the
mine mouth ot point of consumption; and 

" 	 A cost-of-service analys!s for rail movements of coal and oil products, in order to morecompletely cost rail service and to make rational judgments on such critical Issues asexport potential and likely achievable netback prices, inter-fuel competition and Intermodel (e.g., rail vs. truck vs. pipeline) transportation infrastructure investment priorities
for petroleum products. 

E. 	 Institutional Issues 

The following broader institutional issues should also be incorporated in the recommendations 
to the Government of Kazakhstan: 

N 	 Establish reliable tax collection, administration, oversight and enforcement functions to 
prevent tax evasion. 

M Address the payment arrears problem through a combination of creative banking andeconomic incentives. Fix wage or allowable price increases to enterprises on thecondition of making late payments. Consider the use of external emergency funds andliquidity strategies, such as temporary injections of currency or energy reserve funds, to
reduce 	the arrears backlog in advance of further price increases. 

N 	 Carofully scrutinize fuel price subsidy programs to be certain that incentives exist for
 
consumers 
to increase fuel efficiency, in part by reducing subsidies over time, andproviding tax or other Incentives to ending dependence on fuel subsidies. 

* Invest Inmete, ing systems, monitor consumption and create price incentives to promote
energy conse rvation where greatest potential efficiency galns are identified, such as
district heatint' systems and industrial facilities. 

Most importantly, efforts b;;uild be made to initiate tariff, economic/financial and asset valuationstudies to begin to better understand the costs of energy production, processing andtransportation. This will enable energy officials to more accurately measure the incrementaloperating and fixed investment costs which energy price levels shculd, acover. Weste n costrecovery pricing procedures should begin to be taught and applied ir a formal MIS reportingenvironment at the operating company and central ministerial levels. 
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Table 1
 

Crude Oil Prices, Taxes, and Transportation Expenses Associated with Kazak;h and Russian Trade
 
(Prices and Taxes in R/ton, Vols. in 000 tons)
 

1992
 

expectedJan. Feb. Mar. Apr. May June July Aug. Set. Oct. Nov.-Dec. 
1. Kazakh Crude Oil 

1.1 Price at the Wellhead 350 
 2200 	 3,47 3847
1.2 Land Rental Tax 4553 4553
 

2.1 Price at Pefinery 	 350 
 2200 8400 8400
 
(Refiner's Acqusition Cost)
 

2.2 Total Taxes at Refinery
2.3 Transportation Expenses 53 
 100
 

From Wellhead to Refinery
3.1 Export Price to Russia 350 
 2200 	 8400
 
3.2 Taxes, Total 	 28% 28% 

4.1 Export Price to 'World Market" 127 
 127 	 127
 
(in $/mt) 

4.2 Taxes, Total ($Imt) 

I1.Russian Crude Oil 
1.1 Price to Kazakh Refinery 350 
 2200
 

(Imported Acquisition Cost)
 
1.2 Total Taxes at Refinery 
1.3 	 Transportation Expenses
 

(from Russia to Refinery)
 

Source: Pricing Committee
 
Date: Oct. 1992
 

Price not yet established
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Table 2a 

Crude Oil Producers Revenus and Cost Structure 
(Projected 1993) 

Producer: 

Mangistanmunalgas 
Tenglsneftegas 
Aktyublnskneft 
Emfaneft 
Yuzhkazneft 
Karachanbasteruneft 

Volume 

(000 tons)
11,370 
4,436 
2,835 
1,500 
1,559 
1,250 

Price Gross Prod. Co Profits Rental VAT TotalRevenues Tax Tax Taxes 
(R/t) (MIn Rs) (MIn Rs) (MIn Rs) (MIn Rs) (MIn Rs) (MIn Rs)8,400 95,508 38,785 2,565 28,135 18,325 49,025
8,400 37,232 24,575 1,185 7-0 7,140 9,115
8,400 23,814 11,365 615 5,474 4,515 10,604
8,400 12,600 5,525 335 3,450 2,285 6,0708,400 13,096 3,255 1,190 2,960 2,215 6,3658,400 10,500 4,730 360 2,588 1,750 4,698 

Total 22,950 8,400 192,780 88,235 6,250 43,397 36,230 24,918 

Karachaganakgasprom 4,300,000 190 570 
(mcm) (Rlmcm) (Min Rs) 

Source: Ministry of Finance 
Date: Jan. 1993 
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Table 2b 

Rent Payments on Oil, Including Gas Condensates 

Name of Enterprise In Rubles per 1 Ton 

Producing association 
"Mangistaymynaigas" 4400 

Producing association 
"Tengisneftigas" 4580 

Producing association 
"Aktuibinskneft" 5170 

Producing association 
"Embaneft" 5660 

Producing association 
"Youzhkazneft" 3900 

Experimental oil/gas mining 
management 
"Karazkhanbastermneft" 3750 
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Table 3a 

Prices & Taxes of Petroleum Products 
(R/ton) 

1. Gasoline 
1.1 Ex-Tax Refinery Gate Price 
1.2 Incl. VAT 
2.1 Distribution Terminal Price 

(Ex-VAT)
2.2 VAT Component (@28%)
3.1 Local Staton Pric (PJton) 

(R/litre) 
3.2 VAT Component (@28%) 

Jan. 

724 
927 

1,084 

1,170 
0.9 

327.6 

Feb. Mar. Apr. May 
1992 
June 

5,063 
6,481 
7,968 

10,198 
7.8 

2855.4 

July Aug. See. Oct. 

23,651 

30,595 
23.00 
8,567 

Nov. Dec. 
(Agreed Prices) 

24,151 
30,913 
35,893 

10,050 
45,943 

35.00 
12,864 

II. Diesel 
1.1 Ex-Tax Refinery Gate Price 
1.2 Incl. VAT 
2.1 Distribution Terminal Price 

(Ex-VAT)
2.2 VAT Component (@28%) 
3.1 Local Station Price (R/ton) 

(R/litre) 
3.2 VAT Component (@28%) 
4.1 End-Use Price 
4.2 Price Incl. VAT 

558 

653 

952 
0.85 
267 

3,625 

5,985 

7,760 
6.90 

2172.8 

21,660 

23,280 
21.00 
6,518 

22,636 
28,974 
32,847 

9,197 
42,044 

37.00 
11,772 
32,847 
42,044 

Ill. Mazut (Fuel Oil) in R/ton
1.1 Ex-Tax Refinery Gate Price 317 
1.2 Incl. VAT 
2.1 Distribution Terminal Price 412 
2.2 VAT Componer't (@28%) 
2.3 Price Incl. VAT 
3.1 Indus. &Comm. End-Use Price 412 
3.2 Taxes, Total 28% 
3.3 Price Ir .7 "AT 
Source: Pr. ommittee and Kazakhnefteproduct Date: 

2,300 

3,350 

3,350 
28% 

Dec. 1992 

8,400 

10,825 

10,825 
28% 

12,811 
16,398 
15,804 
4,425 

20,229 
15,804 
4,425 

20,229 



Table 3b 

Refined Product Revenue Projections 
(Volumes in 000 Metric Tons) 

Export Sales: Transport & Currency ProfitsTo Russia: Other CIS: Customs Total TaxNon-CIS: Storaae VAT Taxes Taxes Fee Revenues1991 1992 1991 1992 1991 1992 (MM Rs) (Rt-cn) (MM Rs) (MM Rs) (MM Rs) (MM Rs) 

Gasoline 32 9 815 400 37 10 3374 10050 

Aviation Gasoline 

Diesel Fuel 38 7 1152 460 190 57 2420 9197 

Mazut 443 219 723 561 5 208 1110 4425 

Total 513 235 2690 1421 232 275 1900 1.2 96355.2" 

Source: Kazakhnefteproduct 
Date: Dec. 1992 

Sum of both domestic sales and export/import volumes 



Table 3c; 

Oil Products Consumption, Imports and Taxes 
Domestic Imoort :Product Consumption From Russia Other CIS Domestic Prod. VAT Prot Employ. Pension Invest.1991 1992 1991 1992 1991 1992(Mt) (mr) 1991 1992 Taxes M Fund(Mt) (mr) (Mt) ("It" (Mt) (mt) (R/ton) (MMRs) Fund

(MMRs) (MMRs) (MMRs) 

Gasoline 4144 3448 1581 1024 38 4 2525 2420 10050 

Air Gasoline 

Diesel Fuel 6800 5673 2995 2014 279 5 3526 3654 9283 

Mazut 5970 I186 1341 941 258 4371 4245 4425 
Diesel Oil 153 115 137 110 16 5 0 0 13125 

Lubes 
 82 62 42 32 
 25 14 15 
 16 10937
 

Bitumen 519 320 111 68 408 252 4156 

Total 17668 14804 6207 4189 616 28 10845 10587 78393 2936 75 9 1184 
Source: Kazakhnefteproduct 
Date: Dec. 1992 

Total Profits Tax includes all domestic and import/export volumes. 



1.1 	 Wellhead Price 
1.2 	 Land Rental Tax 
1.3 	 Crude Oil Price Delivered to Refinery 


(Refiners Acquisition Cost)

1.4 	 Value-Added Tax Component


at Refinery Prior to Processing

1.5 	 Del. Price Incl. VAT 
2.1 	 Ex-Tax Refinery Gate Gasoline Price 
2.2 	 Value-Added Tax Component 
2.3 	 Price Incl. VAT 
2.4 	 Ex-Tax Refinery Gate Diesel Price 
2.5 	 Value-Added Tax Component 
2.6 	 Price Incl. VAT 
2.7 	 Ex-Tax Refinery Gate Mazut Price 
2.8 	 Value-Added Tax Component 
2.9 	 Price Incl. VAT 

Units - Rubles/Metric Ton for all of 
Prior Series 

3.1 	 Volume of Crude Processed at Refinery
3.2 	 Volume of Gasoline Produced at Refinery
3.2 	 Volume of Diesel Produced at Refinery
3.4 	 Volume of Mazut Produced at Refinery 

Units - Metric Tons for all of Volume 
Series 

Source: Pricing Committee
 
Date: Oct. 1992
 

Appendix 1 
Table 4a 

Prices, Taxes and Volumes: All Kazakhstan Refineries 
(prices in Plmt: volumes in mt) 

1992 
expectedJan. Feb. Mar. Apr. May June July Aug Se t. Oct. Nov. - Dec. 

3,847 3,847
 
4,553 4553


350 2.200 8,400 8,400
 

28% 28% 28% 28%
448 2,816 10,752 10,752

724 5,063
 
203 1,418
 
927 6,481
 
558 3,625
 
156 1,015
 
714 	 4,640 
317 	 2,300
89 644
 

406 2,944
 



F 


Refinery 

Refining Capacity 

Year of Commissioning 

Processing Units: 

Fluid catalytic cracking 

Catalytic reforming 

Kerosene/diesel HDS 

Vacuum gas oil HDS 

Bitumen oxidation 

Delayed ;.oking 

Crude processed 

Downstream Upgrading/
Distil. Capacity Ratio 

Present 

7,500 

1984 

2,000 

1,000 

2,600 

2,000 

500 

2,000 

0.5% S 

1.35 

Kazakhstan 

Refinery Process Capacities and Configuration 

(Figures in thousand metric tons per year) 
Pavlodar Chimkent 

After Ongoing After OngoingConstructi- Present Construction 

13,500 6,000 7,000 
- 1978 

2,000 0 2,000 
1,200 1,000 1,000 

5,200 2,600 2,600 
2,250 0 0 

500 0 0 
2,000 0 2,000 

Russian 0.5% S 
and 0.1% S 

Russian 
Kazakh 

I ..... 
0.97 0.60 1.09 

Appendix I 
Table 4b 

AtWrau (Gurev) 

Present 

4,600 

1945 

0 

360 

0 

0 

0 

730 

0.3% S 
(Mangystau) 

0,24 

After Proposed
Construction 

4,600 

1,250 

360 

0 

0 

200 

730 

Kazakh 

0.55 

Source: World Bank Energy Sector Review/Paviodar and Chimkent Refineries
Date: December 1992 



1.1 	 Wellhead Price 
1.2 	 Land Rental Tax 
1.3 	 Crude Oil Price Delivered to Refinery 


(Refiners Acquisition Cost)
 
1.4 	 Value-Added Tax Component
 

at Refinery Prior to Processing

1.5 	 Price Incl. VAT 
2.1 	 Ex-Tax Refinery Gate Gasoline Price 
2.2 	 Value-Added Tax Component 
2.3 	 Price Incl. VAT 
2.4 	 Ex-Tax Refinery Gate Diesel Price 
2.5 	 Value-Added Tax Component 
2.6 	 Price Incl. VAT 
2.7 	 Ex-Tax Refinery Gate Mazut Price 
2.8 	 Value-Added Tax Component 
2.9 	 Price Incl. VAT 

Units - Rubles/Metric Ton fo, all of 
Prih)r Series 

3.1 	 Volume of Crude Processed at Refinery 
3.2 	 Volume of Gasoline Produced at Refinery 
3.3 	 Volume of Diesel Produced at Refinery
3.4 	 Volume of Mazut Produced at Refinery 

Units - Metric Tons for all of Volume 
Series 
Source: Pricing Committee 
Date: Oct. 1992 

Prices, Taxes and Volumes at the Atyrao Refinery 
(price in R/mt: volumes In mt) 

1992 

Jan._ Feb. Mar. Apr. May June July Aug. SeD. Oct. 

3,847 
4,553

350 2,200 8.400 

28% 28% 28%
448 2,816 10,752
724 5,063 15,000
203 1,418 4,200
927 6,481 19,200
558 3,625 11,000
156 1,015 3,080
714 4,640 14,080 
317 2,300 8,400

89 644 2,352 
406 2,944 	 10,752 

Appendix I 

Table 5 

Nov. - Dec. 



Appendix 1 
Table 6 

Prices, Taxes and Volumes: Chimkent Refinery
(prices in RJmt: volumes in mt) 

1992 

Jan. Feb. Mar. Apr. May June July A Sept. Oct. Nov. - Dec. 

1.1 	 Wellhead Price 3,847 3,8471.2 	 Land Rental Tax 4.553 4,5531.3 	 Crude Oil Price Delivered to Refinery 350 2,200 8,400 8400 
(Refiners Acquisition Cost)

1.4 	 Tax Component 4,553at Refinery Prior to Processing 	 28% 28% 	 28% 28%1.5 	 Price Incl. VAT 448 	 2G16 10,752 10,7522.1 	 Ex-Tax Refinery Gate Gasoline Price 724 5,063 	 17,383
2.2 	 Value-Added Tax Component 203 	 1,418 4,867
2.3 	 Price Incl. VAT 927 	 6.481 22,2502.4 	 Ex-Tax Refinery Gate Diesel Price 558 	 3,625 16,4332.5 	 Value-Added Tax Component 156 1,015 	 4,6012.6 	 Price Incl. VAT 714 	 4,640 21,034
2.7 	 Ex-Tax Refiney Gate Mazut Price 317 2,300 	 8,4002.8 	 Vakl!- -Added Tax Component 89 	 644 2,352
2.9 	 Price Incl. VAT 406 2,944 10,752
 

Units - Rubles/Metric Ton for ail of
 
Prior Series 

3.1 	 Volume of Crude Processed at Refinery 
3.2 	 Volume of Gasoline Produced at Refinery 
3.3 	 Volume of Diesel Produced at Refinery 
3.4 	 Volume of Mazut Produced at Refinery 

Units - Metric Tons for all of Volume 
Series 

Source: Pricing Committee
 
Date: Oct. 1992
 



1.1 	 Wellhead Price 
1.2 	 Land Rental Tax 
1.3 	 Crude Oil Price Delivered to Refinery 

(Refiners Acquisition Cost)
1.4 	 Tax Component 

at Refinery Prior to Processing 
1.5 	 Del. Price Incl. VAT 
2.1 	 Ex-Tax Refinery Gate Gasoline Price 
2.2 	 Value-Added Tax Component 
2.3 	 Price Incl. VAT 
2.4 	 Ex-Tax Refinery Gate Diesel Price 
2.5 	 Value-Added Tax Component 
2.6 	 Price Ind. VAT 
2.7 	 Ex-Tax Refinery Gate Mazut Price 
2.8 	 Tax Component 
2.9 	 Price Incl. VAT 

Units - Rubles/Metric Ton for all of 
Prior Series 

3.1 	 Volume of Crude Processed at Refinery 
3.2 	 Volume of Gasoline Produced at Refinery 
3.3 	 Volume of Diesel Produced at Refinery 
3.4 	 Volume of Mazut Produced at Refinery 

Units - Metric Tons for all of Volume 
Series 

Source: Pricing Committee
 
Date: Oct. 1992
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Table 8 

Prices, Taxes and Volumes: PavIodar Refinery
 
(prices in R/mt: volumes In mt)
 

1992 

Jan. Feb. Mar. 6pr. May June July Aug. Sept. Oct. Nov. - Dec. 

3,847
 
4,553
 

350 2,200 8,400
 

4,553 
28% 28% 28% 
448 	 2,816 10,752
724 5,063 16,350

203 1,418 4,578

927 
 6,481 20,928
558 3,625 13,100
156 1,015 3,668
714 4,640 	 16,768
317 	 2,300 7,500 

89 
406 



Appendix 1 
Table 15 

Prices, Taxes and Transportation Expenses 
Associated with Kazakh and Russian Natural Gas 

(Rlmcm) 

Kazakh Natural Gas 
1.1 Price at the Wellhead 
1.2 Taxes - Total at Wellhead 

Jan. 

75 

Feb. Mar. Apr. May June 

190 

July Aug. SeD. Oct. 

190 

expected 
Nov. - Dec. 

2.1 Selling Price to LDC 
2.2 Taxes - Total at LDC's 
2.3 Transportation Expenses 

from wellhead to LDCs 

3.1 Export Price to Russia 
3.2 Taxes, Total 

4.1 Export Price to "World Market' 
4.2 Taxes, Total 

Russian Natural Gas 
1.1. Purchase Price at the Border of Kazak 75 
1.2. Taxes, Total - Purchase Price 28% 

1,600 
28% 

1,600 
28% 

2.1 Selling Price to LDC's 
2.2 Taxes, Total - at LDC's 
2.3 Transportation Expenses 

Included in Selling Price 

200 2,770 

1,100 

2,770 

1,100 

Source: Pricing Committee 
Date: Oct. 1992 



Appendix 1 

Table 16 

Prices, Taxes and Transportation Expenses 
Associated with Kazakh and Russian (JatUral Gas 

(R/mcm) 

Jan. Feb. Mar. Apr. May June Ju!v A e Oct. 
expected
Nov. - Dec. 

I. Kazakh 'iatural Gas 
1.1 Price at the Wellhead 
1.2 Taxes - Total at Wellhead 

211 
62.2 

211 
62.2 

211 
62.2 

256 
75.5 

256 
75.5 

2048 
604.2 

2048 
604.2 

2048 
604.2 

2048 
604.2 

2048 
604.2 

2048 
604.2 

2.1 Selling Price to LDC 
2.2 Taxes - Total at LDC's 

256 
75.5 

256 
75.5 

858 
253.1 

858 
253.1 

858 
253.1 

3545 
1045.7 

3545 
1045.7 

3545 
1045.7 

3545 
1045.7 

3545 
1045.7 

3545 
1045.7 

2.3 Transportation Expenses 
from wellhead to LDCs 

3.1 Export Price to Russia 
3.2 Taxes, Total 

96 
28.3 

96 
28.3 

96 
28.3 

96 
28.3 

96 
28.3 

243.2 
71.7 

243.2 
71.7 

243.2 
71.7 

243.2 
71.7 

243.2 
71.7 

243.2 
71.7 

4.1 Export Price to "World Market" 
4.2 Taxes, Total 

I. Russian Natural Gas 
1.1. Purchase Price at the Border 
1.2. Taxes as % Purchase Price 

165 165 165 1,400 1,400 1,600 1,600 1,600 1,600 1,600 3,500 

2.1 Selling Price to LDC's 
2.2 Taxes, Total at LDC's 
2.3 Transportation Expenses 

Included in Selling Price 

Source: Kazakhgas 
Date: Jan. 1993 



Appenaix 
Table 17 

Natura; Gas Projections 
(bcm) 

1992 1993 1994 1995 2000 
Prod. in Republic 5.5 6.2 6.2 6.2 10 
Imports: 
Russia 
Turkmenistan 

1.4 
8.5 

1.7 
4.2 

1.7 
4.5 

1.7 
4.5 

1.7 
6 

Uzbekistan 2.7 7.2 7.7 8.2 8.5 
Exports 
Russia 3.9 4.3 4.3 3.5 0 
Other CIS 
Non-CIS 

Consumption 11 14.9 16.7 19 26 

Source: Kazakhgas 
Date: Jan. 1993 



Natural Gas* : Prices, Volumes and Taxes ** (R/mcm  except where noted)
Volumes _Transpo VAT 
 Land Pension & Curr. Profit Bonus Rental(000cm) cost Cost Total Consumer or Wellhea Prod. TaxTax E.Fund Tax Tax Tax Tax Tax Taxes Border Price Netback Cost Rev. 
Domestic 11,066,796 161.28 35.28 0.1 1.67 9.45 46.5 3545 2740(Consumption)
Russia 3,915.000 


190
(Export)
 
Other CIS
 
Non-CIS
 
Total
 

* Volumes as total estimated 1992: Prices and Taxes effective Dec. 1992 
•Separately for each major production association 

Natural Gas Consumption

By sector: Wholesale Dist. Tax
Total ons. 


Price Margin VAT 
 Ta Price Rev. 
Power 
Industrial 
Commercial 
Social/Public 
Residential 

Source: Kazakhgas 
Date: Jan. 1993 

ox
 
-L 



Summary Coal Statistics
 
1991 


Consumption within the Republic:
 
(million tons)
 
Total 
 84.80 

Power 48.47 
-iousehold 8.53 

Other 27.80 
Total Exporis from the Republic 51.17 
(million tons) 

Non-CIS 0.79 
ImpcFts 9.41 
(million tons) 
Productdon 
(million tons)

Total 
 126.56 

Karaganda Deposit 42.57 
Ekibastus Deposit 83.32 
Other Deposits 0.66 

Production Cost: R/Tons
Karaganda Deposit 33.07
Ekibastus Deposit 4.18 

VAT 
(million roubles) 

Karaganda Deposit 55.10 
Ekitastus Deposit 19.95 

Land Tax 
(million/roubles) 
Karaganda Deposit
Ekibastus Deposit 

Other Taxes 
(miilioniroub~es) 

Karaganda Deposit 227.00 
Ekibastus Deposit 33.43 

Minconouth Price (R/Ton)* 
(roubles/ton)

Karaganda Deposit 33.40 
Ekibastus Deposit 7.21 

Source: Ministry of Energy &Fuel Resources 
Late: Dec. 1992 

Appendix 1 
Table 19 

1992 

83.53 
49.60 

7.89 
26.05 
43.30 

0.81 
4.38 

122.46 
40.33 
81.18 

0.95 

530.20 
134.25 

3833.00 
1212.58 

200.00 
950.00 

2214.00 
404.16 

1030.00 
355.10 



Established Price Level for Fuel (Coal, Mazut & Gas) 
to a Consumer Power Plant 

Eff. Eff. From 
Jan.3.122 Jan. 31992 

Coal Total (R/ton): 
Karanganda deposit 
Ekibastus deposit 

16.95 
30.88 
6.30 

119.65 
235.00 

31.50 

Mazut (R/ton) 413.00 

Gas from Turkmengasprom (R/mcm) 
Gas from Turkmeneft (R/mcm) 

705.00 
566.00 

-
-

Gas from Uzbehgasprom (R/mcm) 683.00 -

Source: State Economic Committee 
Date: Dec. 1992 

Eff. From 

June 1,1992 


915.23 
1577.00 

409.50 

3350.00 

801.00 
680.00 
739.00 

Eff. 
EndofI992
 

1099.42 
1842.00 
717.00 

16286.00 

3500.00 
1600.00 
1600.00 

CrD

(D -3 

CL 

http:16286.00


Table 21 

To the Utility Electric Power and Thermal Market 
1992 

FOB Fuel Costs 
Type of Energy Consumption Fuel Price Fuel Costs Fuel Trans. Railroad Trans. Plant Gate 

(000 Tons) (RITon) (000 Rs) Cost (R/Ton) Costs (000 Rs) (RITons) 

Karaganda Coal 
(or Rs/mcm) 

2389.80 
(or Rslmcm) 

359.57 859311.00 57.36 137091.00 
(or Rslmcm) 

416.93 
(import) Quarter 

1st 652.10 1,7.79 76809.00 27.74 18088.00 145.53 
2nd 499.40 217.12 108428.00 43.34 21645.00 260.46 
3rd 483.20 529.75 255975.00 47.78 23086.00 577.53 
4th 755.10 553.70 418099.00 98.36 74272.00 652.06 

Shubarkol Coal 1992 1047.20 401.75 420721.00 131.76 137983.00 533.52 
1st 304.20 121.42 36935.00 63.76 19395.00 185.18 
2nd 214.20 277.39 59418.00 96.03 20570.00 373.42 
3rd 157.20 635.40 99885.00 105.44 16575.00 740.84 
4th 371.60 604.10 224483.00 219.17 81443.00 823.27 

Borlinsky Coal 1992 3348.50 341.90 1144883.00 52.53 175899.00 394.43 
1st 1124.20 122.87 138133.00 26.89 30225.00 149.76 
2nd 714.90 260.78 186431.00 43.62 31186.00 304.40 
3rd 644.50 529.75 341424.00 48.83 31473.00 578.58 
4th 864.90 553.70 478895.00 95.98 83015.00 649.68 

Karaganda 1992 970.70 0.52 1883.00 43C.87 13028.00 783.37 
By-Product 1st 348.20 0.52 673.00 179.63 4148.00 227.68 

2nd 179.80 0.51 351.00 312.37 1569.00 668.93 
3rd 182.50 0.51 360.00 676.00 2196.00 1533.91 
4th 260.20 0.52 499.00 706.42 5115.00 1947.14 

Shlam 1992 418.60 311.71 130482.00 100.86 42220.00 412.57 
1st 
2nd 127.00 169.61 21541.00 66.67 8467.00 236.28 
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Table 21 

Karaganda 
Indus. By-Product 

Kuznets Coal 
(Russia) 

Maikjuben Coal 

Ekibastuz Coal 

Central Asian 
Coal 

3rd 
4th 

1992 
1st 
2nd 
3rd 
4th 

1992 
1st 
2nd 
3rd 
4th 
1992 

1st 
2nd 
3rd 
4th 
1992 

1st 
2nd 
3rd 
4th 
1992 

1st 
2nd 
3rd 
4th 

167.90 
123.70 

1883.00 
673.00 
351.00 
360.00 
499.00 

1000.00 
622.20 
106.50 

74.90 
196.40 
604.00 

80.00 
147.60 
104.00 
272.40 

40038.40 
11811.10 
8538.50 
8492.80 

11226.00 
953.20 
331.10 
188.00 
140.30 
293.80 

366.60 
383.10 
438.87 
179.63 
312.37 
676.00 
706.42 
646.56 
130.85 
493.08 

1600.00 
2000.00 

554.02 
150.07 
276.59 
679.71 
775.00 
340.52 

50.93 
177.56 
409.50 
717.00 
653.94 
301.66 
307.57 
806.00 

1200.00 

61552.00 
47389.00 

826399.00 
120894.00 
109642.9'0 
243360.00 
352503.00 
646568.00 
81415.00 
52513.00 

119840.00 
398800.00 
334631.00 

12006.00 
40825.00 
70690.00 

211110.00 
13644448.00 

601535.00 
1516069.00 
3477802.00 
8049042.00 

623345.00 
99880.00 
57823.00 

113082.00 
352560.00 

55.21 
197.93 
22.09 
11.73 
16.98 
16.35 
43.84 
53.25 
42.80 
63.94 
42.36 
84.72 

159.89 
70.00 

105.59 
116.20 
232.40 

29.85 
16.70 
20.92 
25.20 
54.01 
94.67 
37.27 
50.43 
94.00 

188.00 

9269.00 
24484.00 
41614.00 

7892.00 
5960.00 
5886.00 

21876.00 
53252.00 
26630.00 

6810.00 
3173.00 

16639.00 
96576.00 

5600.00 
15585.00 
12085.00 
63306.00 

1196126.00 
197279.00 
178590.00 
213982.00 
606275.00 

90243.00 
12340.00 
9481.00 

13188.00 
55234.00 

421.81 
581.03 
460.97 
191.36 
329.35 
692.35 
750.26 
699.82 
173.65 
557.02 

1642.36 
2084.72 

713.91 
220.08 
382.18 
795.91 

1007.40 
370.38 

67.63 
198.48 
434.70 
771.01 
748.62 
338.C3 
358.00 
900.00 

1388.00 

Mazut 1992 
1st 
2nd 
3rd 
4th 

2935.00 
1217.60 
363.60 
263.70 

1090.10 

4747.98 
604.39 

1238.13 
2875.01 

11000.00 

13935329.00 
735905.00 
450184.00 
758140.00 

11991100.00 

4747.98 
604.39 

1238.13 
2875.01 

11000.00 



Appendix 1 
Gas 1992 4050.40 2350.69 9521259.00 2350.69 

1st 1173.20 677.82 795224.00 677.82 

2nd 1108.30 1570.04 1740070.00 1570.04 

3rd 787.50 3450.00 2716875.00 3450.00 

4th 981.40 4350.00 4269090.00 4350.00 

Oil 1992 (.50 3786.00 1893.00 3786.00 

1st 0.30 710.00 213.00 710.00 

2nd 
&-d 

Diesel Fuel 
4th 
1992 

0.20 
0.30 

8400.00 
20000.Ou 

1680.00 
6000.00 

8400.00 
20000.U0 

1st 
2nd 
3rd 
4th 0.30 20000.00 6000.00 20000.00 

Total 1992 42585245.00 1984032.00 
1st 2775309.00 321597.00 
2nd 4391595.00 299863.00 
3rd 8417490.00 330913.00 
4th 27000901.00 1031659.00 

For Electric Energy 1992 
Production 1st 

2nd 
3rd 
4th 

For Thermal Energy 1992 r. 
Production 1st 

2nd 
3rd 
4th 

Source: Ministry of Energy and Fuel Resources 
Date: Dec. 1992 
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Appendix 1 
Table 23 

Crude Oil Pipeline Tariffs 
Siberia-PavIodar 

(R/ton) 

effective: Nov. 1, 1992
 

Route: 
 Tariff VAT Tariff + VAT 

Tyumen-Omsk 252.55 70.71 323.26 

2. Omsk - Priirtishsk 32.34 9.05 41.39 
(@ Kazakhstan border) 

3. Priirtishsk - Pavlodar 40.68 11.39 52.07 

Total 325.57 91.15 416.72 

Source: Pavlodar Refinery, Economics Dept.
 
Date: Dec. 1992
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Table 24 

Transportation Expenses for Petroleum Products 

Form of Transportation Rubles per ton 

Railway 563.9 
Trucks 793 
Pipeline 392.7 
Barges 1,267.2 

Source: KazlDefteproduct 

Date: January 1993 
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Table 25 

Tariffs for Oil Pumping, Transportation and Loading
 

Number Segment 

1 Uzen-Atirau 

2 Uzen-ANPZ 

3 Zhetibai-Uzen 

4 Kalamkas-Karazhanbas 

5 Karazhanbas-Aktau 

6 Aktau-Zhetibai 

7 Yoschagil-Kulsari-Atirau 

8 Karaton-Koschagil 

9 Tengis-Karaton 

10 Sarikamis-Tengis 

11 Tengis-Aktau 

12 Tengis-ANPZ 

13 NPSZ-Koschagil 

14 Atirau Km No. 1218 

15 Atirau-ANPZ 

16 Martishi-Atirau 

17 Atirau-Km No. 474 

18 Zaburunye-Astrakhan 

19 Zaburunye-Atirau 

20 Dossor-Makat 

21 Komsomolsk-Makat 

22 iskene-Estakada 

23 Atirau-Bclshoi Chagan 

24 Atirau-Isherskaya 

25 Korsak-Atirau 

26 Kalamkas-Aktau 

27 Zhetibai-Aktau 

Tariffs in
 

rubles/i ton
 

273.72
 

288.83
 

28.05
 

25.35
 

82.59
 

29.85
 

'77.69
 

23.71
 

11.45
 

12.27
 

83.41
 

83.42
 

48.66
 

218.75
 

18.81
 

35.00
 

193.80
 

76.87
 

76.05
 

14.02
 

19.46
 

7.69
 

183.58
 

334.05
 

45.38
 

108.02
 

26.58
 



Table 25 

Number Segment Tariffs in 
rubles/i ton 

28 Munaili-Kulsari 18.81 

29 Kulsari-Koschagil 16.35 

30 Atirau-Km No. 905 90.77 

31 Km No. 905 - Km No. 1218 127.98 



APPENDIX 2 

Tables Furnished by World Bank Staff 

Table 1. Kazakhstan Oil Balance 
Table 2. Balance of Oil and Condensates 
Table 3. World Bank Oil Price Forecast Assumptions for Kazakhstan CEM 
Table 4. Crude Oil Supplies 
Table 5. Production Oil and Condensates 
Table 6. Crude Oil Exports 
Table 7. Refined Product Supply Balances 
Table 8. Refined Product Import/Export Balances 
Table 9. Sectoral Consumption of Petroleum Products 
Table 10. Natural Gas Production 

,K
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Table 1 

Kazakhstan Oil Balance 

1990 1991 1992 

Oil Prod. 25.F 26.6 25.7 

Crude Imports 13.0 11.2 11.3 

Refined Prod. Imports: 
- gasoline 2.2 1.7 1.0 
- diesel fuel 3.7 3.2 1.9 
- fuel oil 1.7 1.6 1.2 
- other 0.5 0.4 0.2 
Total oil prod. imports 8.i 6.9 4.2 

Total Oil Imports 21.1 18.1 15.5 

Crude Oil Exports 
- CIS 20.4 20.7 16.2 
- ROW 0.0 0.0 6.0 
Total crude oil exports 20.4 20.7 22.2 

Refined Product Exports 
- gasoline 1.3 0.9 
- diesel fuel 1.1 1.1 
- fuel oil 1.5 0.9 
- other 0.1 0.0 
Total oil prod. expots 3.9 2.9 1.4 

Total Oil Exports 24.3 23.6 23.6 

Net Oil Exports 
- crude oil 7.4 9.5 10.9 
- refined products -4.2 -4.0 -2.8 
Total Net Oil Exports 3.2 5.5 8.1 

Refinery Losses 2.8 2.7 2.0 

Domestic Consumption 19.6 18.3 15.6 
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Tab!e 2 

Balance of Oil and Condensates 
(Mt) 

Expected Forecast: 
1992 1993 1994 1995 
 2000
 

1. 	 Total Production 26.0 27.5 30.5 33.5 51.4 
Of Which Condensates 3.8 4.0 4.5 5.4 9.5 

2. 	 Oil Imports from CIS for 
Pavlodar & Chimkent 13.0 12.1 14.3 16.4 

Total Oil Resource 	 39.0 39.6 44.0 49.9 51.4 

1. 	 Supplies for Domestic 
Refineries 17.6 18.3 21.1 26.5 40.0 
Suppiies for Export 21.0 20.9 23.023.3 11.0 
(Crude & Product) 

- to CIS 14.6 13.7 14.3 16.4
 
rnf which crude 13.0 12.1 14.3 16.4
 
of whici product 1.6 1.6
 

- to outside CIS 6.4 7.2 9.0 6.6 11.0
Kazakhstan share 6.2 5.2 5.9 3.2 5.8 
foreign share 0.2 2.0 	 3.43.1 	 5.2 
losses 0.4 0.4 0.4 0.4 0.4 

Source: Draft Status Report, Ministry of Energy and Fuels Resources 
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Table 3 

World Bank Oil Price Forecast Assumptions for Kazakhstan CEM 

Year: 
91 92 93 94 95 96 97 98 99 2000 

FSU: 
Rub/mt 
$/mt 

80 
0.8 

4000 
40 

16800 
77 

130000 
105 

130000 
122 

130000 
126 

130000 
130 

130000 
133 

130000 
137 

130000 
141 

ROW 
$/mt 
$/bbl. 

108 
14.6 

il1 
15 

115 
15.5 

118 
16 

122 
16.5 

126 
17 

130 
17.5 

1333 
18 

137 
18.5 

141 
19 

Exchange Rate 
Rub/$ 1.75 100 218.9 283.5 310.1 323.2 323.2 323.2 323.2 323.2 
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Table 4 

September 1992 
Total: State Order: 

Crude Oil Supplies
(000 tons) Total 9 Months 1992 

Direct Contract Total: State Order: Direct Contracts: 

I. Total in Country 
Plan 

1915 
Actual 

1754 
Plan 

1332 
Actua Plan Actual 
1333 582 421. 

Plan 
16415 

Actual 
15774 

Plan 
11901 

Actual 
11520 

Plan 
4514 

Actual 
4254 

Kazakh 
Russian 
Azerbaijan 
Export (ex CIS) 

420 415.7 
604.4 803.5 
107.4 33 

783 461 

420 
482.2 

62.4 
368 

415. 0 
767 121.6 

0 45 
150 415.1 

0 
36 
33 

311 

3918 
6813 

978 
4706 

4022 
6942 
430 

3667 

3918 
5386 

583 
2015 

3950 
6494 

0 
1075 

0 
1428 
395 

2691 

72 
448 
430 

2592 

Ill. 
Other 
ManguishlakneftTotal 

0 
1022 

40 
894.7 

0 0 
786 756. 

0 40 
236 138. 

0 
8785 

712 
8603 

0 
6566 

0 
6533 

0 
2222 

712 
2070 

Kazakh 
Russian 
Azerbaijan 
Export (ex CIS) 

310 
425 

35 
251 

268 
438 

19 
169 

310 
306 

0 
170 

268 
438 

0 
50 

0 
119 
35 
81 

0 
0 

19 
119 

2890 
3458 

345 
2094 

2914 
3511 

278 
1662 

2890 
2430. 

0 
1245 

2914 0 
3295 1027 

0 345 
323 848. 

0 
216 
278 

1339 
Other 

III EmbaneftTotal 
Kazakh 
Russian 
Azerbaijan 
Export (ex CiS) 
Other 

IV Aktlubinskneft Total 
Russia 
Export 

0 0 
120 128.6 
53 59 
13 3 
43 52 

0 15 
10 0 

221 206 
121 206 
100 0 

0 
87 
53 
13 
20 
0 
0 

161 
121 
40 

0 
62 
59 

3 
0 
0 
0 

186 
186 

0 

0 
33 

0 
0 

23 
0 

10 
60 

0 
60 

0 
67 

0 
0 

52 
15 
0 

20 
20 

0 

0 
1079. 
513.3 
175 

341.3 
0 

50 
2008 
1598 
410 

237 0 
1121 808.3 
529 513.3 
181 175 
371 120 
15 0 
25 0 

1942. 1338 
1662. 1298 
280 40 

0 0 
814 271. 
529 0 
156 0 
129 221. 

0 0 
0 50 

1762. 670 
1642. 300 
120 370 

237 
307 

0 
25 

242 
15 
25 

180 
20 

160 
V. Tenguisneftegas Total 

Russia 
Export 
Others 
Kazakhstan 

328 
40 

284 
0 
4 

338.5 
106.5 
217 

15 
0 

152 
40 
108 

0 
4 

190 
90 
100 

0 
0 

176 
0 

176 
0 
0 

149 
15 

117 
15 
0 

2697. 
1482 
1191 

0 
24 

2528 
1437 
857 

217.7 
15.7 

1826 
1482 
320 

0 
24 

1667 
1350 
301 

0 
15.7 

871. 
0 

871. 
0 
0 

861 
87 

556 
217.7 

0 
VI Yuzkneftegas Total 

Kazakhstan 
Export 
Russia 

106 
54 
50 

0 

111.7 
88.7 
23 
0 

54 
54 

0 
0 

88.7 
88.7 

0 
0 

52 
0 

50 
2 

23 
0 

23 
0 

875 832.7 
490 517.7 
370 315 

15 0 

630 662.7 
490 490.7 
140 172 

0 0 

245 
0 

230 
15 

170 
27 
143 

0 
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Table 4 

VI Karambastemneft Total 
Russia 
Azerbaijan 

117 
0 

62 

74 
50 
14 

92 
0 

62 

50 
50 
0 

25 
0 
0 

24 
0 

14 

9e8 
85 

583 

746 
150 
127 

733 
0 

583 

80 
50 
0 

235 
85 
0 

666 
100 
127 

Export 55 0 30 0 25 0 300 182 150 30 150 152 
Others 
Kazakhstan 

0 
0 

10 
0 

0 
0 

0 
0 

0 
0 

10 
0 

0 
0 

242 
45 

0 
0 

0 
0 

0 
0 

242 
45 

Vi Imports from Russia 977 993.3 977 968. 0 24.8 9680 8506 6908 7033 2777 1473 
to Pavlodar 576 558.2 576 558. 0 0 5360 4863 4288 4022 1072 841 

ix %hIf oe with 401 435.1 401 410. 0 24.8 4320 3643 2620 3011 1700 632 
Kazpromstavba Total 0 0.1 0 0 0 0.1 0 146.3 0 0 0 146.3 
Russia 
Export 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

0 
0 

20 
111.5 

0 
0 

0 
0 

0 
0 

20 
111.5 

Kazakhstan 0 0.1 0 0 0 0.1 0 14.8 0 0 0 14.8 
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Tablo 5 

Production of Oil & Condensates 
(000 mt) 

actual planned fcrecast: 
1991 1992 1993 1994 1995 2000 

Total (?) 26633.4 26021.3 27477 30501 33520 51426 

Manguishiakneft 13182 11725.3 11370 10944 10909 13237 
Embaneft 1559.4 1550 1600 1700 1800 1503 
Aktuibinskneft 2773.9 2750 2805 2877 3156 3623 
Tenguisnettegas 2332.7 3718 4516 6745 6992 15060 
Tenguis 1319.9 2900 3650 5800 6000 13560 
Yuhzkaznetteqas 1169.2 1240 1870 2300 3413 3915 
Karazhanbastermnen 1100.4 1040 1050 1070 1100 1630 
Kazneftebitum 0 0 15 25 50 478 
KarachaganaKgasprom 4515.8 3000 4000 4500 5400 9500 
joint ventures 0 190 251 340 700 2480 

27953,3 28113.3 31127 36301 39520 64986 



Table 6 

Crude Oil Exports 
(000 mt) 

First 9 Months 1992 

Supplier: 

Plan 
1992 

Actual 
1992 

Plan 
1st 9 mos. 

Actua! 
1st 9 mos. 

Plan 
4th Qt. '92 

Manguishakneft 
Embaneft 
Autiubinskneft 
Tenguizneftgas 
Yulikazneitgas 
Karazbanbastermneft 

1850 
260 
370 

1000 
290 
150 

770 
67 

148 
230 
152 
225 

1500 
221 
370 
871 
230 
150 

1449.1 
229.3 
278.1 
727.7 
302.5 
152.5 

1662 
371 
780 
857 
315 
182 

Sub-total Kazakhstanmunaigas 3920 1592 3342 3139.2 3667 (?) 

Business Centre Mangistau 
Kuzintorg 
Kazmelallexport 

150 
2000 

0 

149 
420 

60 

150 
2000 

0 

84.4 
831 
300 

Sub-total 6070 2221 5492 4354.6 

Joint Venture Kazpromstarba 235 65 150 144.3 146.3 

Thti 6305 2283 5642 4499 



Gasoline 
Diesel Fuel 
Mazut 

Total (is' 9 Months) 

Net Imports from 
Russian Federation 

Appendix 2 

Table 8 

Refined Product Import/Export Balances 
with Russia... 1st 9 months of year only 

(000 tons) 

Imports from Russia 
1991 1992 

Exports to Russia 
1991 1992 

Supplies to Consumers 
1991 1992 

Percent Russian Imports 
1991 1992 

1317.3 
2418.3 
939.4 

751.6 
1389 

696.4 

28.3 
32 

352.2 

26.5 
25.5 

218.6 

3269.3 
5348.7 

4439 

2823.8 
4678.4 
3646.8 

40.3 
45.2 
21.2 

26.6 
29.7 
19.1 

4675 2837 412.5 270.6 13057 11149 

4262.5 2566.4 



Table 9 

Sectoral Consumption of Petroleum Products 
First 9 Months 1991 vs. 1992 

Gasoline 
1991 

Agriculture 1647.8 
Min. of Auto 512.6 
Rail Transport 0 
Health Care 32.3 
Min. of Energy 0 
Other 1076.6 
Other (?)
Total 3269.3 

Source: Kazakhnefteproduct 

1992 

1552.2 
439.6 

0 
33.2 

0 
798.8 

2823.8 

Diesel Fuel 
1991 1992 

2685.4 2629.2 
535.6 446.6 

1075.1 803.2 
0 0 
0 0 

1052.6 799.4 

5348.7 4678.4 

Mazut 
1991 

0 
0 
0 
0 

1988.6 
2451.2 

4439.8 

1992 

0 
0 
0 
0 

1630.2 
2016.6 

3646,8 

Total 
1991 

4333.2 
1048.2 
1075.1 

32.3 
1988.6 
4580.4 

13057.8 

1992 

4181.4 
886.2 
803.2 
33.2 

1630.2 
3614.8 

11149 
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Table 10 

Natural Gas Production 
(mcm) 

actual planned forecast: 
1991 1992 1993 1994 1995 2000
 

Total 7884.9 8084.8 9331.8 11009.7 16119 27014 

Manguishlakneft 2713.2 2469.4 2917.8 3788.7 4985.8 7080
Embaneft 21.7 24 24 244 24 24
Aktiubinskneft 229.4 224.4 240 247 2550 3050
Tenguizneftegas 661.6 1417 2100 2400 3000 6000 
Yuzhkazneftegas 51 50 50 50 60 260 
Karachaganakprom 4208 3900 4000 4500 5500 9800
 

Dry Production (?) 1481.4 2136 2837.8 3125.7 4516.8 8624 

Manguishlakneft 517.7 421.4 423 404.7 382.8 490 
Embarieft 21.7 24 24 24 24 24
Aktiubinskneft 229.4 224.4 240 247 1050 1050 
Tenguizneftegas 661.6 1417 2100 2400 3000 6000 
Yuzhkazneftegas 51 50 50 50 60 260 

Wet Production (?) 6403.5 5948 6494 7884 11603 18390 

Manguishlakneft 2195.5 2048 2494 46033304 6590
 
Aktiubinskneft 0 0 0 0 1500 2000 
Karachaganakprom 4208 3900 4000 4500 5500 9800
 

Source: Draft Status Report, Ministry of Energy and Fuels Resources 



APPENDIX 3 

Assay Tables Completed for Preliminary Report 

Table 1. Quality Certificate Crude Oil Western Siberian Deposit
Tablf 2. Quality Certificate Crude Oil Kumkol Deposit
Table 3. Quality Certificate Straight-Run Petrol Produced by Chmkent Refinery
Table 4. Quality Certificate Pure Summer Diesel Fuel Produced by Chimkent 

Refinery
Table 5. Quality Certificate Fuel Oil Mazut Produced by Chimkent Refinery 
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Tabie 1 

Quality Certificate 
Crude Oil 

Western Siberian Deposit 

Density 37.80 API 

No. Quality Indices Unit of 
Measurament 

Crude Oil 
..... 

Gas 
C1-Cel 

Gasoline { Kerosene. Diesel iii 

1 

1 

2 

Distillation acc. to ITK? 
yield 

3 

% mass 

4 5 

1.4 22.44 25.42 

13 

32.06 

J_ 
43.75 

2 

3 

Density 

Total sulphur 

g/cm 

% mass 

0.8358-

0.42 -

0.728 

0.01 

0.787 

0.02 

0.839 

0.2 

0.934 

0.9 
4 

5 

6 

7 

Sour sulphur 

Och? 

Congelation temperature 

Cloud temperature 

ppm 

C ° 

C 

-

-

-17 

-

._-

54 

-

N/A 

-

-

-

. 

-14 +19 

8 

9 

Solidification Temperature 

Aromatics 

Co 

% 8.5 

-55 

16 

-

10 Paraffins % 54 -

11 Naphthenes %- 37.5 -

12 

13 

Color 

Resins mg_ 
100 cm 3 N/A N/A 

0.5 

5.0 

14 Aniline point % .9 
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Table 1 

No. 

15 

Quality Indices 

112 
Diesel index 

Unit f 
Measurement 

3 1 

Crude Oi 

4 

Gas 
C-C 

Gasoline 

6789 

-

Kerosene Diesel 
Fuel 

59 

Maz , " 
,___________ 

16 

17 

18 

19 

20 

Viscosity
20 C 
50 CO 

Acidity 

-__ _100 

Coking capacity 

VNP 

Relative Viscosity 80 °C 

Corresponding kinematic 
viscosity 

Centistokes 
Centistokes 

.nq conc. 
cm 3 

% 

mm 

degree relative 

viscosity 
centistokes 

6.73 
3.67 

0.78 
-

2.87 

-

-

- N/A 

-

-

1.38 

0.49 

25.5 

4.94 

0.17 

-

-

7.34 

5.0 

36.0 

21 Asphatenes % . 

22 

23 

Vanadium 

Nickel 

ppm 

ppm 

-

Source: 
Date: 

Chimkent Refirery 
Dcc. 1992 



Appendix 31 
Table 2 

Quality Certificate 
Crude Oil 

Kumkol Deposit 

Density 42.50 API 

No. Quality Ind~ces 

2 

Unit of CrudeOl 
Measurement_______ 

3 4 

Gas 
C-C. j 

Gasolinej 
2-180 OC 120-240 *C 

1" 
DKerosenoiesel Fueli 
180-350 C 

8191 

Mawu 
350 C 

I Distillation acc. to ITK? 
yield_ _ _ _ _ 

% mass 1.7 24.0 18.5 29.6 44.4 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

Density 

Total sulphur 

Sour sulphur 

Octane number 

(motor method) 

Flash point 
- in open crucible 
- in closed crucible 

Congelation temperature 

Cloud temperature 

Solidification temperature 

Aromatics 

Paraffins 

Naphthenes 

g/cm 3 

%mass 

ppm 

Cc 
0C 

Cc 

cC 

0C 

%-

%-

%-

0.813 

0.07 

-

15 
-35 

10 

-

-

-

0.729 

0.007 

-

56

-

8.1 

30.9 

61.0 

0.7742 

0.023 

N/A 

-
28 

-

-48 

22 

-

-

0.8093 

0.037 

N/A 

84 
-

-3 

0 

. 

. 

0.9048 

0.16 

-

237 

+40 

. 



Table 2 

No. 

1 
13 

Quality Indices 

2 
Resins 

Unit of 
Measurement 

3 
mq conc. 

100 cm3 

_ 
Crude Oil 

_ 
4 

Gas 
C-C 

5 

. Gasoline 
j_62-180 "C 

6 6 1 

1 Kerosene 

120-240"C 

-

Dlesel Fuel 

18e-350-6c 

a 

J Mazut 

350 "C' 

9 

14 Aniline point °C - 65 . 

15 Cetane number - 62 

16 

17 

Kinematic viscosity 
20 °C 
30 °C 
50 Cc 

Acidity 

Centistokes 
Centistokes 
Centistokes 

na conc. 

-
7.14 
3.71 
-0.27 

--
. 

1.41 

-

0.7 

4.16 
-

-

1.13 

100 cm 3 

18 Coking capacity % 1.08 - - - 2.32 

19 Non-smoky flame height mm - - 29.1 

20 Relati,-e Viscosity
50 C 

80 Cc 
Engler 

degree 
1.28 

-

-

- - 3.34 

Corresponding kinematic centistokes 3.71 - - -

viscosity 

21 Asphaltenes % traces . . 

22 Silica-gel resins % 10 ... 

23 Paraffins with melting 
temperature 

c 15 . . 

24 Vanadium m/g 02 - -.

25 Nickel mg/g 4.6 - . 
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Table 2 
No. Oualityndices 1 Unitof Crude Oil .Kerosene. sDiesel Fuel WWI 

-J Measuremet~~ e C-C J 62.180 'C :~-10-240 C 180-350 ,C3I. * 
12 3 4 56 789 

26 Nitrogen % 0.1 -

27 Oxygen % 0.18 -

28 Acid number mg conc. 
100 cm 3 

0.05 -

L::_ 

Source: 
Date: 

Chimkent Refinery 
Dec. 1992 
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Table 3 

Quality Certificate 
Straight-Run Petrol
 

Produced by Chimkent Refinery
 

No.
1.1

j Qual y Indices Value::2 : :...J______. .... 

1 Density at 20"C, kg/cu.m, not more than 725 
2 Detonation resistance, not less then 50 

3 Fractional composition, 0C N.K., C, not less than 35
 
10% boils away at, 0C, not more than 75
 
50% boils away at, °C, not more than 110
 
20% boils away at, 0C, not more than 150
 
K.K., C, not more than 
 180 

4 Saturated steam pressure, mm Hg, not more than 500 

5 Acidity, mg conc./100 ml, not more than 1.0 
6 Actual resin content, mg/100 ml of gasoline, not more than 2.0 
7 Sulphur content, % weight, not more than 0.02 

8 Lead content, mg/kg 

9 Copper strip test withstands 

10 Hydrocarbon composition: 
* naphthenes content, not more then 45 
* aromatics, not more than 10 
[ paraffins content, not less than 45 

11 Acid and alkali content no
 
12 Mechanical impurities and water content 
 no 

Source: Chimkent Refinery 
Date: Dec. 1992 
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Table 4 

Quality Certificate 
Pure Summer Diesel Fuel 

Produced by Chimkent Refinery 

No. Ouality Inldices .Value 

112 3 
1 Kinematic viscosity at 200C, centistakes 3.0-6.0 
2 Fractional composition, C, N.K., °C 

50% boils away at, 0C, not more than 
180 
280 

90% boils away at, "C,not more than 
96% boils away at, or., not more than 

340 
360 

3 Congelation temperature, *C,not more than -10 
4 Filterability limiting temperature, °C, not more than -5 
5 Flash point, 0C, not less than 65 
6 Fraction of total mass of sulphur, %weight, not more than -0.05 
7 Cetane number, not less than 45 
8 Acidity, mg conc./100 ml, not more than 3.0 
9 Copper strip test withstands 
10 Color unit? not more than 2.0 
11 Ash content, % mass, not more than 0.01 
12 Coking capacity of 10% residue, % not more than 0.2 
13 Mechanical impurities content no 
14 Density at 200C, g/cu.cm, not more than 0.845 
15 Aromatic hydrocarbon content, %mass 22 
16 Transparency at I00C transparent 
17 Diesel index, not less than 53 

Source: 
Date: 

Chimkent Refinery 
Dec. 1992 
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Table 5 

Quality Certificate
 
Oil Fuel-Mazut
 

Produced by Chlmkent Refinery
 

a 
No. 

-
Quality Indices 	 value4 

:1 	 2 3 
1 	 Relative viscosity at 800C, relative viscosity unit not more 6.0 

than corresponding kinematic viscosity, centistokes, not 
more than 43.9 

2 Flash point, °C, not less than 140 
3 Ash content, % mass, not more than 0.01 
4 Fiaction of total mass of sulphur, % weight, not more than 1.0 

5 Fraction of total mass of water, % weight, not more than 0.3 
6 Low heat value in terms of solid fuel, kkal/kg, not less than 9650 

7 	 Water-soluble acid and alkali content ? 

8 	 Fraction of total mass of mechanical impurities, not more 0.2 
than 

9 	 Congelation temperature, 0C, not more than +25 

Density at, 20'C, Kg/cu.m, not more than 	 f 1.015 

Source: Chimkent Refineries 
Date: Dec. 1992 



APPENDIX 4 

Tables Distributed but not Completed for Preliminary Report 

Table 1. Annual Operating Costs of Mangistaumunaygaz Producing Association 
Table 2. Annual Operating Costs of Kazakhgaz 
Table 3. Mangistaumunaygaz Crude Oil Production: Prices, Volumes & Taxes 
Table 4. Oil Consumption in Kazakhstan by Consuming Sector 
Table 5. Oil and Gas Pipeline: Transport Cost Questionnaire 
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Table 1 
Annual Operating Costs of Mangistaumunaygaz Producing Association 

Current 
Average 1991 Estimate Projected 

1992 1993 

Operating Costs (Rubles) 
1. 	 Labor including social welfare and
 

insurance payments
 
2. 	 Fuel, Power and Water 
3. 	 Chemicals 
4. 	 Truck/vehicle usage 
5. 	Maintenance
 

a) Labor
 
b) Workover and Remedial Services
 
c) Equipment Repair
 
d) Other Supplies
 

6. 	 Insurance 
7. 	 Taxes
 

a) Income or Profits Tax
 
b) Rental Payment
 
c) Land Tax
 
d) VAT Tax
 
e) Investment Fund
 
f) Employee Wage Tax
 
g) Pension Fund, if not included above
 
h) Other Tax
 

8. 	 Capital and Fixed Costs 
a) Estimated Value of all Equipment
 

- Producing equipment
 
- Gathering system
 
- All other equipment
 

b) Allowable Depreciation of Equipment
 
c) Cost of Financing (interest expenses)
 

Production (Metric Tons) 
1. 	 Volume of Crude Oil 
2. 	 Volume of Associated Gas 
3. 	 Volume of Condensates 

Sales of Crude Oil (MetricTons) 
1. 	State Order 
2. 	 Inter Republic Trade 
3. 	 Non-CIS Exports 
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'Table 2 

Annual Operatine Costs of Kazakheaz 

Current 
Average 1991 Estimate Projected 

1992 1993 

Operating Costs (Rubles) 
1. 	Labor including social welfare and
 

insurance payments
 
2. Fuel, Power and Water 
3. Chemicals 
4. Truck/vehicle usage 
5. Maintenance 

a) Labor
 
b) Workover and Remedial Services
 
c) Equipment Repair
 
d) Other Supplies
 

6. Insurance 
7. Taxes 

a) Income or Profits Tax
 
b) Rental Payment
 
c) Land Tax
 
d) VAT Tax
 
e) Investment Fund
 
f) Employee Wage Tax
 
g) Pension Fund, if not included above
 
h) Other Tax
 

8. Capital and Fixed Costs 
a) Estimated Value of all Equipment
 

- Producing equipment
 
- Gathering system
 
- All other equipment


b) Allowable Depreciation of Equipment

c) Cost of Financing (interest expenses)
 

Production 
1. Volume of Gas (000 cubic meters) 
2. Volume of Condensates (metric tons) 

Sales of Gas (000 cubic meters) 
1. State Order 
2. Inter Republic Trade 
3. Non-CIS Exports 

Imports 	(000 Cubic Meters) 
1. Russian 
2. Turknenistan 
3. Uzbekistan 
4. Other 



MANGISTAUMUNAYGAS CRUDE OL PRODUCTION: Prices, Volumes &Taxes 
Year Sales Volumes Prices Prod. Expo Profids Rental 

000 tons Cost Tax Tax Tax 
FY 1991 Domestic 

Russia 
Other CIS 
Non-CIS 
Total 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Reds 

Total 
Taxes(S) 

Appendix 4 
Table 3 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other GS 
Non-CIS 
Total 
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Table 4 

Oil Consumption in Kazakhstan 
by Consuming Sector 

(Tons/Year) 

Sector: 
Product Name: Transport Housinq Chemical Steel Other Electric Power Other Total 

Industry Industry Industries Stations 

I. Refinery Gases 
2. Gasoline 
3. Aviation Gas 
4. Refinery Chemicals 
5. Kerosene - Jets 
6. Kerosene - Other 
7. Gas Oil (Diesel) 
8. Fuel Oil 
9. Lubricants 
10. Bitumen 
II. Paraffin 
12. Other Products 
13. Fuel Oil (Ships) Bonker 
14. Fuel Used in Processing &Losses 



Appendix 4 

Table 5 

Oil/Gas Pipeline Transport Cost Ouestionnaire - Table 5 

Actual Estimated PI*.td 
1991 1992 1993 

1. Operating Expenses 

- Material & supplies
 
- Power costs
 
- Taxes & fees - Specify
 

(excl. profit tax) 

- Depreciation/plant in service
 
- Labor
 
- Other operating & maintenance
 
- Overhead (land, right of way) 

2. Interest Expense 

3. Profit or Return on Equity 

4. Tax on Profits 

5. Total Volumes Transported 

6. Average Distance Transported 
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Diagrams Used in Data Collection Process 
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Diagram 1
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Diagram 2
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Diagram 5
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Diagram 4
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Diagram 3
 



APPENDIX 6
 

Oil and Gas Revenue Model 
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Table 1 

TOTAL CRUDE OIL PRODUCTION: Prices, Volumes &Taxes 
Year Sales Volumes Prices Prod. Export 

000 tons Cost Tax 
FY 1991 Domestic 

Russia 
Other CIS 
Non-CIS 
Total 

Profits 
Tax 

Rental 
Tax 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Rate 

Total 
Taxes($) 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Oti er CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 



MANGISTAUMUNAYGAS CRUDE OIL PRODUCTION: Prices, Volumes &Taxes 
Year Sales Volumes Prices Prod. Export Profits Rental 

000 tons Cost Tax Tax Tax 
FY 1991 Domestic 

Russia 
Other CIS 
Non-CIS 
Total 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Rate 

Total 
Taxes($) 

Appendix 6 
Table 2 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 



TENGiSNEFTEGAS CRUDE OIL PRODUCTION: Prices, Volumes &Taxes 

Year Sales Volumes Prices Prod. Export T Profits 
000 tons Cost Tax Tax 

FY 1991 Domestic 

Rental 
Tax 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Rate 

Total 
Taxes($) 

Appendix 6 
Table 3 

Russia 
Other CIS 
Non-CIS 
Total 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russ;t 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 



AKIYUBINSKNEFT CRUDE OIL PRODUCTION: Prices, Volumes &Taxes 
Year Sales Volumes Prices Prod. Export T Profits 

000 tons Cost Tax Tax 
FY 1991 Domestic 

Rental 
Tax 

Bonus 
Tax 

VAT Tctal 
Taxes 

Exchange 
Rte 

Total 
Taxes(S) 

Appendix 6 
Table 4 

Russia 
Other CIS 
Non-CIS 
Total 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 
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EMBANEFT CRUDE OIL PRODUCTION: Prices, Volumes &TaxesYear Sales Volumes Prices Prod. Export 
000 tons Cost Tax 

FY 1991 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

Profits 
Tax 

Rental 
Tax 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Rate 

Total 
Taxes($) 

Table 5 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 
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YUZHKAZNEFT CRUDE OIL PRODUCTION: Prices, Volumes &Taxes 
Year Sales Volumes Prices Prod. Export Profits 

000 tons Cost Tax Tax 
FY 1991 Domestic 

Russia 
Other CIS 
Non-CIS 
Total 

Rental 
Tax 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Rate 

Total 
Taxes($) 

Table 6 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 



KARACHANBASTERYNEFT CRUDE OIL PRODUCTION: Prices, Volumes &Taxes 
Year Sales Volumes Prices Prod. Export Proftds Rental 

000 tons Cost Tax Tax Tax 
FY 1991 Domestic 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Rate 

Total 
Taxes($) 

Appendix 6 
Table 7 

Russia 
Other CIS 
Non-CIS 
Total 

FY 1992 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 Domestic 
Russia 
Other CIS 
Non-CIS 
Total 



Mppenamx-u 
Table 8 

TOTAL KAZAK NATURAL GAS PRODUCTION: Prce_, Volumes & Taxes 
Year Sales Volumes Prices Prod. Export Profit. Rentd Bonus VAT Total Exchange Total 

(mcm) Cost Tax Tax Tax Tax Taxes Rates Tes($) 
FY 1991 DomesR 

Domsticl 

Rusia 
Other CIS 
Non-CIS 

Total 

FY 1992 Domest&R 
Domestcl 
Ruesla 

Other CIS 

Non-CIS 
Total 

FY 1993 Domes*R 
Domesftcl 
Russia 
Otter CIS 
Non-CIS 
Total 

FY 1994 DomeetloR 
Domesticl 
Russia 

Other CIS 
Non-CIS 
Total 

FY 1995 DomescR 
Domesticl 

Russia 
Other CIS 
Non-CIS 

Total 

FY 2000 DomestleR 
Domesl 
Russia 
Other CIS 
Non-CIS 
Total 



9 -TOTA KAACHAANAG~splOTable
TOTAL KARCHAGANANASPROM ATURAL GAS PRODUCTION (D & F): Prkcee Volumes &Taxes 

Appendix 6 
Year Sale. Volumes Prices Prod. Export Profit Rental Bonus VAT Total Exchange Total
 

(mcm) C-t Tax Tax Tax Tax 
 Taxes Rate Taxes($)
FY 1991 	 DomesticR 

Domestlci 

Rusia 
Other CIS 
Non-CIS 
Total 

FY 19S2 	 DomestlcR 

DomestIcl 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1993 	 Domest;cR 
Domestcl 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1994 	 DomestlfR 
Domesici 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1995 	 DomesticR 
Domescl 
Russia 
Other CIS 
Non-CIS 
Total 

FY 2000 	 DomesftR 
Domestlcl 

Pussia 
Cfher CIS 
Non-CIS 
Total 
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KARACHAGANAKGASPROM NATURAL GAS PRODUCTION (DOMESTIC OWNER): Price, Vokrm &Taxe Table 10 
Year Sales Volumee Price Prod. Export Profits Rental Bonus VAT Total Exchange Tot 

FY 1991 DomeaticR 
(mcm) Cost Tax Tax Tax Tax Taxes Rate Taxms($) 

DomestlcI 
Russia 
OerCIS 

Non-CIS 

Total 

FY 1992 DomestcR 
Domestlc 
Russia 
Othemr CIS 

Non-CIS 
Total 

FY 1993 DomrestiR 

Domestlct 
Russaa 
Other CIS 

Non-CIS 
Total 

FY 1994 DomeecR 
Domestcl 
Russia 

Other CIS 
Non-CIS 
Total 

FY 1995 DomeslicR 
Dornestl 
RuLmsa 
OteCIS 
Non-CIS 

Total 

FY 2000 DometcR 
Domestlcl 

Russia 
Other CIS 
Non-CIS 
Total 



KARACHAGANAKGASPROM NATURAL GAS PRODUCTION (FOREIGN OWNER): Price, Volume. & Taxes 

Appendix 6
Table 11 

Year 

FY 1991 DomestioR 
Domesfil 

Sales Volumes 
(mcm) 

Price Prod. 
Cost 

Export 
Tax 

Profit 
Tax 

Rental 
Tax 

Bonus 
Tax 

VAT Total 
Taxes 

Exchange 
Ras 

ToW.i 
Taxes($) 

Rusia 

Other CIS 
Non-CIS 

Total 

FY 199f.' DomestlcR 

Domestl 
Russia 

Other CIS 
Non-CIS 
Total 

FY 1993 DomeslcR 
Domestl 
Russia 
Other CIS 
Non-CIS 
Total 

FY 1.994 DomeslicR 

Domesticl 
Russia 

Other CIS 
Non-CIS 
Total 

FY 1995 DomeatIcR 
Domesfici 
Russia 
Other CIS 
Non-CIS 

Total 

FY 2000 DomestIcR 
Domesticl 
Russia 
Other CIS 
Non-CIS 

Total 


