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Abstract

This paper develops a multi-sectoral computablesggrequilibrium
(CGE) model of the Turkish economy, calibrated t020ase-year data
to scan 2003-2008. The model treats the energgrsiactependently as in
Celasun (1986), who presented an influential, nadttor computable
general equilibrium (CGE) model of the Turkish eaoty. The data set
used in this paper, captures the energy-sectorsitdrat are the most
relevant in the energy-import bill of the Turkisboeomy. Utilizing the
data set and the model constructed, the paperniseee results of two
experiments. The first experiment simulates an renwment where the
recent increases in the energy price levels coetinto the near future.
The second experiment limits the amount of foraigpital inflows, while
keeping the increase in the world energy priceg MEsults illustrate the
importance of the energy sector in production #@w of the model
economy and the significance of the availabilityfofeign savings that
soften the negative effects of the rising energggsron the economy.

1. Introduction

This paper develops a multi-sectoral CGE modehefTurkish
economy, calibrated to 2003 base-year data wittattmeof exploring

" We thank two anonymous referees for their sugmyest
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energy-related developments over 2003-2008. The @Gidel is

based on the 1996 input-output table of the Turkestonomy

published by the State Institute of Statistics {S¥hich is modified

into seven production sectors as described in T2005a). The model
is built around agriculture, mining, industry, pte services, public
servicesanda consolidated sector for energy products andca\as

the input-output core of the Turkish economy.

This study is thus enthused by the independentntez# of the
crucial role of the energy sector in Celasun’s @)98IMLOG-1
model, which will be described shortly. In SIMLOG-the energy
sector was defined to cover all commercial productf primary and
secondary energy inputs, including coal miningderoil extraction,
petroleum refining, and electricity, coke and gamnegation. The
everlasting strategic position of energy importsTurkey’'s energy
balances, foreign trade, and overall economic pedoce,
encourages an analysis of the short-term energgppots of the
Turkish economy. This provides a concomitant maitva for the
study.

In an energy resource poor country like Turkey,réhis an
ongoing debate on energy ‘crises’, the most receat in the context
of rising oil prices in the world. A few years agmother energy crisis
debate ended up with Turkey committing to long-téistad price and
fixed quantity (amazingly, both) natural gas pusghagreement with
Russia. Official energy demand projections doneth®y Ministry of
Energy and Natural Resources (MENR), which cortstituhe excuse
for the buy-or-pay commitment, were exceedinglyhhigee, for
example, Ercan and Oz, 2004). This single evenustfication in
itself for the need of academically rigorous andndsi energy
modeling efforts in Turkey.

Turkey’'s buy-or-pay commitment is binding in mangpacts.
Since it was set as early as 1999, which primaey Twrkey will be
using to produce its electricity (natural gas) amdvhat import price
(not to be disclosed by the officials), there arebfems in forming
and regulating a competitive electricity market.efidn is not much
market that may be open to competition. Any mediontong-term
energy demand forecast therefore ought to conghderbuy-or-pay
commitment of Turkey. This may create difficultiz’s using major
energy modeling systems that are in use arounavtikel. These are
usually cost-minimizing systems with linear programmg or CGE
software at their cores that interact with outsid®dules (of
macroeconomic models, for example). Since the Barksolution
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would not be cost minimizing, some intermediatepsteieed be
overridden manually. These are good reasons fokiJluracademics
to get involved in energy modeling issues.

In his frequently cited paper, Celasun (1986) presk an
influential, multi-sector computable general eduilim (CGE) model
of the Turkish economy, which distinguishes itdsifstructuring both
its macroeconomic framework and public financialabaes of the
model around the system of national accounts dgtpablished and
used by the State Planning Organization (SPO) irkéiyis official
planning process. Called SIMLOG-1 (Simulation wiém Inter-
industry Model Based on Log-change Variables) nioelel combined
sectoral detail, which was provided by a four-sediagriculture,
energy, manufacturing and services) input-outpu®)(lcore, with a
well-diversified labor market structure that dietiated between four
types of labor: agricultural labor, non-agriculiumage labor, and
non-agricultural non-wage labor and government egg®s. It
provided a thorough analysis of adjustment in ddimgsoduct and
factor markets as well as changes in balance ainpats and other
macroeconomic balances. The model was calibratd®78 data and
was used as a basis for both historical and codaténal simulations
covering the 1978-1983 period of the Turkish ecojpom

The historical simulations with the SIMLOG-1 model
demonstrated the importance of the relative pribanges in the
analysis of income distribution, employment, foretgade and growth
performance of the Turkish economy in the perioddaun
consideration. Counter-factual experiments focusadthe role of
exchange rate as a principal policy instrument dhieving various
balance of payments targets by considering thedotmected nature
of the key prices in an economy. Thus, the papercessfully
highlighted the interactions of relative price mments with growth
and structural change processes in the Turkishaaepn

The present study differentiates itself with itsatiment of the
“energy” sector: the re-defined and re-constru¢estergy” sector in
the model exposes the strategic position of enémyorts in the
foreign trade balance of the Turkish economy. Aftély describing
the construction of the data set and the model, pnesent a
conditional forward projection underlining the @il role of the
energy sector as the provider of a key intermediapeit to other
sectors and its significance in the balance of gaymaccounts of the
Turkish economy.
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The plan of the paper is as follows: Section 2l&@rp the
construction of the data set and lays out the &tracof the model.
Section 3 discusses the benchmark solution andethdts from two
simulation experiments. The first one of these erpents considers
the effects of the continuation of the rising tremidworld energy
prices as recently observed, whereas the seconohtemels to capture
the role of foreign savings as a means of avoitiwegadverse effects
of increasing energy prices. The concluding remanrddirections for
further research are in Section 4.

2. Data structure and basic features of the model

“Viewed broadly, a CGE model for a given economyais
numerically-based framework which integrates strattconnections
among producing sectors with formally specified dachand supply
conditions for all relevant markets under a prdgiskefined set of
macroeconomic identities and adjustment mechani3ims.equation
system of such a model is highly non-linear, undably large, and
strongly simultaneous, hindering the use of a gdrmirpose solution
algorithm in its numerical implementation” (Celasid®86, p. 31). As
such, these models require a large amount of séctand
macroeconomic data that is tedious to collect aodsalidate. A
Social Accounting Matrix (SAM) provides a cohereormat for
merging sectoral data with data on macroeconomianbas to
provide a snap shot of the economy at the basedgefis such, a
SAM serves as the typical data-input of a CGE mbdel

The CGE model presented in this study is based on a
aggregation of the 1996 input-output table of theKish economy
published by the State Institute of Statistics JSiSto seven
production sectors as described in Telli (2005aglidtinguishes two
types of labor and it incorporates households, rraegovernment,
and a foreign sector. The model utilizes a multisal SAM of the
Turkish economy for the year 2003, constructed bili T2005a), to
provide an interlocking and integrated frameworkdefine, collect,
classify and manipulate necessary data. It is tiemd as a basis for
generating a series of yearly aggregated SAMs I Turkish
economy starting from 1996. The SAMs keep offidiglres on key

1 The theoretical grounds that a computable gemepailibrium framework stands can be
found in Derviset al. (1982), Bolnick (1989) and Lofgrest al (2002). The multi-
sectoral CGE models built for the Turkish econoiofving Celasun (1986), include
Yeldan (1998), Mercenier and Yeldan (1997), Déaal (1999) and Bekmez (2002).
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macroeconomic and fiscal variables such as publitos borrowing
requirement (PSBR), public savings and nationadime unchanged.

This study introduces a number of improvementsh® data
generation process by i) incorporating the latestio-economic
dynamics when building the micro SAM for the Tutkisconomy,
and ii) by enhancing the simulation and decompasitapabilities as
well as potential accuracy and reliability of gealeequilibrium
model(s) through the use of yearly updates of SAMt another
notable feature of the data generation approaciptedahere is the
resulting comparability of the values of macroeaoimand sectoral
variables with official figures (specifically thosé SPOY:

2.1. The input-output Core and the constructiothefmulti-
sectoral SAM

The model is built around a seven-sector (agricejtmining,
industry, private services, public services, ancbasolidated sector
for energy products and services) input-output aafréhe Turkish
economy. While the coverage of agriculture, privaervices and
public services conform to their conventional difims of the
national accounts, a distinguishing feature ofrtizelel is its treatment
of the energy sector. A new sector covering engrgyducts and
services is defined in order for the model to ceptthe strategic
position of the national energy balances withinghetoral, trade, and
macroeconomic accounts, allowing for an analysighef effects of
various energy shocks. Note that, because of ttuspgng, mining
and industry sectors do not conform to their cotieeal definitions
in the national accounts. Their coverage is neinefrgy sectors.

As published by the SPO in Main Economic Indicatthe total
value of imports of “mineral fuels, lubricants amdiated material®,in
2003 is 11,574.9 million dollars, of which 6,578%llion dollars
belonging to petroleum and related products and63® million
dollars accounts for the natural and manufactueed §hese two sub-
categories constitute a share of more than 90%eobtoad category.
The value of total imports in this class representse than 16% of
total import bill of the Turkish economy for theare2003. Therefore,
it becomes important to arrange a specific schefreggregation to

The model structuring around the system of nafi@ccounts actually used by the
SPO, and in this sense the database being dictiparable to the official accounts is
another common property of this study and that da€im (1986).

The sub-categories include coal, coke and brigsiepetroleum, petroleum products
and related; gas (natural and manufactured) amtkieleurrent.
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reveal the strategic position of energy-sector irtgpm foreign trade
balances of the Turkish econorhy.

To fulfill the necessities of our approach, the -sebtors,
“mining of coal”, “extraction of crude petroleumainatural gas” are
taken out of the general “mining sector”. Followirgg similar
procedure, the sub-sectors, “manufacturing of co&ad “refined
petroleum products” are dig out of the wide-randiimglustry” sector.
Next, the conventional energy sector is re-defitednclude these
sub-sectors. Specifically, the “energy products aadiices” sector
consists of the following categories:

» Production, collection and distribution of eledtsrc

* Manufacture of gas; distribution of gaseous fudisough

mains

* Collection, purification and distribution of water

* Mining of coal and lignite

* Extraction of crude petroleum and natural gas

* Manufacture of coke, refined petroleum products

The disaggregation method followed uses the sctemmacro-
SAM presented at Telli (2005a) to get the microsiar SAM
through: i) the use of relevant input-output ciméhts, ii) highly
detailed and electronically linked data surfaceodigh an assembly
line system and iii) the other up-to-date inforroatiavailable like
census, surveys conducted by SIS and foreign tcadepositions.
Tables 1 and 2 display definitions and figures wlsa schematic
SAM of the Turkish economy for the year 2003.

2.1.1. Input output core

The latest official I-O Table belongs to the ye@98 but 1996 I-
O is preferred for further use in the analysis& number of reasons.
First, the macro-SAM structure which we use as aisban the
disaggregation and aggregation procedure in castsiguithe database

The crucial position of the energy imports foe ffurkish economy can be traced from
the data available by the SPO in Main Macroecondmilicators, Foreign Trade and
Balance of Payments Section. The data on energyrimpere is classified according
to the Standard International Trade Classificati®iTC, Rev.3). However, one needs
to make the data available on both the import madnd the input-output tables
published, compatible with the definition here,cgirthe sectoral aggregation is not
readily available.

® The import value of the “energy products and ses/i sector as defined constitutes
15.70% of total imports in the SAM constructed foe model, which enables us to
believe that the aggregation that is carried outhis study provides a satisfactory
approximation of the sector.
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Table 1

Schematic (Aggregated) Social Accounting Matrix

Factors Capital Account
Social Sec. Private  Public TOTAL
Activities ~ Commodities Formal Labor  Informadbor  Capital Households  Enterprises Inst. Governmentnvestmentnvestment ROW  RECEIPTS
Domestic Total Sales
Activities Supply Exports Revenue
Intermediate Private Government Private  Public Domestic
Commodities Inputs Consumption Consumptiorinvestmentnvestment Absorption
Formal
Labor
Formal Labor | Formal Wages Income
Informal
Informal Labor
Informal Labo Wages Income
Operating
Surplus + Capital
Capital Depreciation Income
Current
F. Labor Inf. Labor Distributed Social Security Transfers to Remittance Private
Households Income Income Profits (Net) Expenditures Households s Income
Capital Transfers to Private For Corporate
Enterprises Income SEEs Transfers  Income
Current
Soc. Security Soc. Security Transfers to Social
Social Sec. Taxes by Taxes by Soc. Sec. Security
Inst. Employers Workers Institutions Income
Pub. Sector
Net Indirect ~ Sales Taxes HH Income Factor Incom
Taxes on (VAT) + Tax + NonTay + Corporate Public For.  Public
Government Production Tariffs Rev Taxes Transfers  Income
Private Private Private
Investment Investment Investment
Public Private Savin Public Foreign Public
Investment Surplus Savings Resources Investment
Foreign
Interest
Profit Payments o
Rest of the Transfers Ext Pub. For. Exch.
World Imports Abroad Debt Earnings
Total Production  Aggregate Capital Private HH  Corporate Social Securitt  Public Private  Public For. Exch.
Expenditures Costs Absorption  F. Labor CostsInf. Labor CostsExpendituresExpenditures Expenditures Expenditures Expenditurednvestmentnvestment Expenses
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Table 2

Schematic (Aggregated) Social Accounting Matrix Farkey,2003, Billion TL.

Factors Capital Account
Formal Informal Social Sec. Private Public
Activities Commodities Labor Labor Capital Households Enterprises Inst. Government Investment Investment ROW TOTAL
Activities 510.187.304 98.496.338 608.683.642
Commoditied278.878.198 245.085.448 44.192.468  66.212.051  16.110.988 650.479.153
Formal
Labor 78.687.170 78.687.170
Informal
Labor 34.039.632 34.039.632
Capital 169.553.793 169.553.793
Households 70.385.523 34.039.632 197.871.230 37.566.120 19.305.641 1.090.079  360.258.224
Enterprises 169.553.793 56.375.925 7.196.707 233.126.425
Social Sec.
Inst. 15.290.833 8.301.647 13.973.640 37.566.120
Government| 32.234.01629.957.482 28.370.862 30.510.587 121.072.947
T ‘g’ Private
'% 8 Investment 66.212.051 66.212.051
O & Public
Investment 20.589.863 -19.398.942 14.920.067 16.110.988
Rest of the
World 110.334.367 4.744.608 6.624.215 121.703.191
Total
Expenditureq608.683.642650.479.15378.687.170 34.039.632  169.553.793 360.258.2233.126.425 37.566.120 121.072.947 66.212.051

16.110.988 121.703.191
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for our model, uses 1996 |-O data when construcsngematic
recursive real SAMs for years 1996-2003. Secorallyhors observe
that 1996 I-O structurally mirrors the fiscal parters like some tax
and subsidy figures much closer to the official l|pulaccounts than
the fiscal definitions employed in 1998 kO

1996 I-O is re-arranged accordingly to give a stad portray
of intermediate inputsat the intersection of commodities row and
activities column in the 2003 macro-SAM. Tablesnd 4 display the
balanced I-O table for 1996 and import matrix foe tsame year
according to disaggregation into the seven sectdedined,
respectively. The factor incomes of the capitauirgs it appears in I-
O table under the heading obperating surplusis used for any
necessary correction to avoid sectoral excess d#nmansupply
conditions. Non-residents’ final consumption at leoi® treated to be
from private services sector in its origin whilesidents’ final
consumption abroad is added to the final importpovate services.

Intermediate demand and supply coefficients are tsed to
divide the 278,878,198 billion TL flow to the sexdalefined in Table
2. Additionally, the structural composition of mostx figures in
micro SAM are re-calculated in accordance with thggregated
version of 1996 I-O. Alternatively, factor incesiand foreign trade
compositions by sector of origin are based on tlstmecent data
following Telli (2005b) rather than simply reprodion of the 1996 I-
O ratios.

The SAM constructed for the model is given in TabléAs can
be traced from the sectoral input-output relatiomlule in the SAM,
the energy sector is one key sector providing titerimediate inputs
to other sectors’ final production. The energy geatcounts for more
than 14% of all intermediate input usage paymemt<003 (the two
larger percentages are 38.5% for industry sectdr3@%6 for services
sector). Likewise, energy intermediate inputs atutst more than 5%
of agriculture and construction, almost 10% of wha@ustry, 20% of
the services, more than 35% of the mining and ntba@ 80% of
energy sector’s total intermediate input bills. &€ger with the weight
of energy-imports in total import bill, we belietlee model database
as aggregated captures both the macroeconomidcandter-sectoral
impact of the energy sector for the Turkish economy

® Specifically, the 1998 1-O and that of 1996 am iwentical in their treatment and
definition of certain fiscal items like productitexes.
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Table 3
[-O 1996, TL
AGRI MIN IND CONS SERV PSERV ENE
CODE 1 2 3 4 5 6 7 INT CONS

AGRI 1 753 594 350 181 386 705 497 075 6 879 511 72941731 0 1063 157 1540 157 210
MIN 2 152 093 55 490 58 548 461 35 344 664 1792611 0 111571 96 004 892
IND 3 275 059 229 4620046 2824767903 660519 267 742 160 948 0 19 760 190 4 526 887 582
CONS 4 0 0 0 0 36 686 796 0 0 36 686 796
SERV 5 326 936 787 11133174 1219507991 327 411130 1905 284 635 0 84 098 036 3874371753
PSERV 6 0 0 0 0 0 0 0 0
ENE 7 104 228 229 8912 500 420 614 598 55976 291 667 493 178 0 421019 777 1678 244572
SUBTOTAL 1459 970 688 24902595 5228936028 1086 130 863 3426 359 900 0 526 052 732 11 752 352 805
Gross Value
Added at Factor
Cost 2388841 859 75648263 3439089676 862 145588 6934734748 1186868765 945 730 589 15 833 059 488
Prod Taxes and Tariffs 76 383 238 1077481 198 443 369 8953 764 188 021 624 0 356 791 861 829 671 337

Less Subsidies 150 529 183 0 2 000 000 0 87 759 576 0 3120 000 243 408 759
Depreciation 108 754 105 28588 117 290 897 999 13478739 331 140 081 38 966 427 25615075 837 440 543
Wage Payments 281359232 11171310 547 106 630 95 308 346 1050079111 1147902338 101 640 412 3234 567 379
Operating Surplus 2072 874 467 34811355 2404641679 744404 739 5453 253 509 0 464 803 241 11 174 788 989

GROSS PRODUCTION at F

3848 812 547 100 550 858

8 668 025 704

1948 276 451

10 361 094 648

1186 868 765

1471 783 320

27 585 412 292
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Table 3(continued)

CODE PRIV C PUB C PRIV GFCF PUB GFCF STOCK CH EXPORTS gAzemand Tot Imports Gross Prod

AGRI 1 1751 814 356 46 718 973 5569 724 336 068 508 220 446 165480208 4018296 985 169 484 438 3848 812 547
MIN 2 0 395 559 0 0 2596 237 22 977 631 121 974 319 21423461 100 550 858
IND 3 3454 123 040 76 102691 1352271983 135858565 690823336 1443737790 11679 804 988 3 011 779 284 8 668 025 704
CONS 4 0 6589 186 1389836684 515163785 0 0 1948276451 0 1948276451
SERV 5 4300 714 827 327004 255 362981890 45097 834 - 124433981 1996 669 518 10 782 406 094 421 311 447 10 361 094 648
PSERV 6 0 1186 868 765 0 0 0 0 1186868765 0 1186868765
ENE 7 332 970 622 67 607 265 0 0 - 125514 347 24 371132 1977679243 505895923 1471783320
SUBTOTAL 9839622844 1711286694 3110660281 696456 251 951691691 3653 236 279 31 715 306 845 4 129 894 553 27 585 412 292
Gross Value
Added at
Factor Cost Check 27 585 412 292
Prod Taxes and Tariffs

Less Subsidies
Depreciation
Wage Payments
Operating Surplus

GROSS PRODUCTION ar
FC
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Table 4
Import Matrix 1996, TL

AGRI MIN IND CONS SERV PSERV ENE
CODE 1 2 3 4 5 6 7 INT IMP
AGRI 1 68 761 242 0 62 995 786 0 1431 702 0 91 126 193887
MIN 2 955 101 18 933 468 2 488 065 0 0 871 21 423 461
IND 3 59 071 825 965 959 876 732849 135281503 153521 0 7 021 067 1232 194 456
CONS 4 0 0 0 0 0 0 0 0
SERV 5 0 0 0 0 0 0 0 0
PSERV 6 0 0 0 0 0 0 0 0
ENE 7 8890 725 691 804 45 528 073 3642 652 60 591 227 0 337793332 457 137 812
TOTAL | 136 724 746 1657 864 ! 03?7190 141 412 220 215144183 0 344 906 396 1 844 035 585
Table 4(continued)
FIN DEMAND TOT
CODE PRIV C PUB C PRIV GFCF PUB GFCF STOCK CH FOR IMP IMPORTS
AGRI 1 27 564 095 3191739 5138011 310019 717 368045 169 484 438
MIN 2 0 0 0 0 0 0 21423 461
IND 3 656 551 850 10 487 893 882 486 364 93 053 007 037704 1779584828 3011779284
CONS 4 0 0 0 0 0 0 0
SERV 5 1341713 0 0 0 0 421 311 447 421 311 447
PSERV 6 0 0 0 0 0 0 0
ENE 7 44 450 457 4 307 654 0 0 0 48 758 111 505 895 923

TOTAL 729908 115 17 987 287 887 624 375 93 363 026 084061 2285858968 4129 894 553
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Table 5
Social Accounting Matrix, Turkey, 2003, The Rea&i
ACTIVITIES COMMODITIES
A M | C S G E A M | C S G E
ACTIVITIES A 67.056.766
M 1.818.467
| 112.584.954
C 48.501.948
S 193.449.593
G 43.635.078
E 43.140.49
COMMODITIES | A |17.882.465 4.304 16.741.137 163.248 1.730.875 0 25.2p8
M 3.609 1.317 1.389.329  838.713 42.538 0 2.648
| | 6.527.035 109.632 67.030.508 15.673.8347.611.155 0 468.901
C 0 0 0 0 870.562 0 0
S | 7.758.067 264.185 28.938.392 7.769.323 45.211.572 0 1.9954610
G 0 0 0 0 0 0 0
E | 2.473.290 211.49 9.981.001 1.328.293 15.839.322 0 9.990]615
FACTORS LF| 3.510.595 1.148.799 16.694.736 6.661.522 24.666.479 22.690.18314.937
LI |16.066.919 148.835 3.324.749 924.254 12.929.559 0 645.316
KP12.891.778 279.848 23.522.903 13.443.6849.578.753 0 6.830.506
KG| 977.43 195.486 1.368.402 19.549 0 16.535.78609.720
HOUSEHOLDS | H
ENTERPRISES
SOCIAL
SECURITY INST. 682.194 223.24  3.244.194 1.294.496 4.793.297 94289 644.173
GOVERNMENT 2.094.323 45526  6.280.969 385.034 8.085.264 0 15.342 %0301.352 235 10.819.772 0 12.656.251 0 979.472
VAT 5.155.269 0 10.164.851 0 12.656.216 0 979.872
IMPTAX 346.084 235 654.921 0 36 0 0
PROTAX 2.094.323 45.526  6.280.969 385.034 8.085.264 0 15.343.901
NONTAX
DIRTAX
FACINC
ENTTAX
PRIVATE
CAPITAL Acc
PUBLIC CAPITAL|
Acc
REST OF THE
WORLD 3.887.947 3.270.385 79.192.195 B2.7 6.613.655 0 17.307.4%8

Total Expenditure:

70.867.705 2.632.661 178.516.328.501.94 221.359.376 43.635.0783.170.55

76.446.065 5.089.087 202.596.92 48.564.704 212.719.498 43.635.078 61.427.
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SOCIAL
FACTORS HOUSEHOLDS | ENTERPRISES| SECURITY INST.
UF Ul KP KG
ACTIVITIES A
M
I
c
s
G
E
COMMODITIES A 38.566.704
M 2.800.718
I 61.454.391
C 5.806.503
s 104.362.262
G 12.236.978
E 19.857.891
FACTORS LF
LI
KP
KG
HOUSEHOLDS H 70.385.523 34.039.632 197.871.28 37.566.120
ENTERPRISES 146.547.471 23.006.322
SOCIAL SECURITY INST. 8.301.647
GOVERNMENT 0 0 0 28.370.862 30.510.587 0
VAT
IMPTAX
PROTAX
NONTAX 8.888.866
DIRTAX 19.481.996
FACINC 20.838.377
ENTTAX 9.672.210
PRIVATE CAPITAL Acc 66.212.051
PUBLIC CAPITAL Acc 20.589.863
REST OF THE WORLD 4.744.608
Total Expenditures 78.687.170 _ 34.039.632 146.547147 __ 23.006.32p 360.258.22 233.126.4P5 37.566.

120
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Table 5 ¢ontinued)

REST OF
PRIVATE PUBLIC THE
GOVERNMENT PUBCONS HHTRA PROSU DOMINT FORIN SSITRA PUBSAVCAPITAL | CAPITAL | WORLD
ACTIVITIES A 0 3.810.939
M 0 814.195
| 0 65.931.366
C 0 0
S 0 27.909.783
G 0 0
E 0 30.056
COMMODITIES A 1.206.476 1.206.476 11538 7.774
M 10.215 10.215 0 L 0
| 1.965.285 1.965.285 28.613.3p0  3.79@
C 170.16 170.16 29.800.295 11.917{184
S 7.696.334 7.696.334 7.680.513 1.04339
G 31.398.100 31.398.10 0 0
E 1.745.898 1.745.898 0 0
FACTORS LF 0
LI 0
KP 0
KG
HOUSEHOLDS H 19.305.641 19.305.641 1.090.079
ENTERPRISES 56.375.925 1.579.403] 54.796.523 7.196.707
SOCIAL SECURITY|
INST. 13.973.640 13.973.640
GOVERNMENT 0 0 0 0
VAT
IMPTAX
PROTAX
NONTAX
DIRTAX
FACINC
ENTTAX
PRIVATE CAPITAL
Acc 0
PUBLIC CAPITAL
Acc -19.398.942 -19.398.942 14.920.08
REST OF THE
WORLD 6.624.215 6.624.215
Total Expenditures 121.072.94) 44.192.4p8  19.3051$4 1.579.40 54.796.522 6.624.21p 13.973.640 -19.398.94p  66.212.0p1 16.110.988 121.703191
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2.2. General structure and dimensions of the model
2.2.1. Production, factor endowments and factobmes

As primary factors of production, the model defirsectoral
capital and labor aggregates. The gross outpwacdh sector in turn, is
produced by a representative firm employing intetises and
composites of primary inputs. Capital is featurecbuad two
categories: private and public. Public capital sswmed sector
specific and the sectoral allocation of the pulskpital stocks over
time is achieved by taking into account the deptemn factor and the
new capacity creation effect of the fixed publivastments. Private
capital is assumed mobile across sectors and tkement is directed
by the difference in the differentiated privet pro&tes in each sector.

The initial estimation of the sectoral allocatiohbmth private
and public capital stocks are taken from Telli @00 The further
disaggregation of the total capital stock into pisblic and private
components is based on the estimated rates ohretutboth public
and private capitdl.

Labor input in the model is likewise, further deqmmsed into
two categories: organized wage-labor and informalgimalized
labor. Labor demand decisions are derived from tharginal
productivity condition of profit maximization. Theominal wage rate
of the organized labor is given exogenously, arddiganized labor
market clears through quantity adjustments on eynpémt. The
unemployed “wage-labor” is then pooled with theomfal labor
category, where flexible movements of the informalge rate clear
the aggregate labor surplus.

Telli (2005b) gives a detailed estimation for seettion of
both formal and informal labor in four dimensionfrst, labor
endowment in the economy is shared between puldlet @ivate
sector employers. Second, a fine aggrageted levelseatoral
decompositon is carried out. Formal and informbblaemployments
are then estimated bay making use of the SIS gsneensus and
public accounts such as data from State Econonterpmses (SEES)
and Social Security Institutions (SSIs). At the rfbustage, average
wage rates for each labor type across major sectoh® economy are
attributed.

" Saygiliet al (2002) also provide sectoral allocation of thpit stock for the Turkish
economy. However, they do not make the distindtietween public and private capital
stocks.
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Sectoral shares of total incomes of production ofactare
calculated accordingly; simply by multiplication m#levant matrices
with the appropiate aggrageted SAM 2003 cell tlsapriesented at
Telli (2005a) (See Table 5).

Additional analysis of the supply-side propertidstioe CGE
model requires the specification of the productfanctions at the
sectoral level. Each representative firm is assum@dst-minimizer
making the input choices accordingly under the ezl constraints
of the specific production functions. In this mqdal multi-level
treatment of the production technology is employed.

The underlying production technology for the vahdsged
varies across sectors, depending on the naturethbuintermediate
input use in every sector is regarded as LeontiEfeated in this
manner, the gross-output supply in each sect@piesented by:

S S S
XiS — min[i, ay, X, 'aZiXi ay X; '}
by by by Dby
whereV; is the value-added argy’s are the input-output coefficients
measuring sales from secioto sectolj. We havei=j=AGRI, MINE,
INDS, CONS, PSRV, GSRV, ENGY.

Except for the public services sector (GSRV) whilssumed
to employ only formal labor and public capital retproduction of the
value-added, and the private services sector, afhwthe only type of
capital employed is the private capital, the vaddeled in each sector
is generated by combining both formal and inforha&br, as well as
public and private physical capital, through a mdelel constant
elasticity (CES) of production structure: (i) atetthowest level of
factor combination, formal labor and informal lalm@mbine to forma
composite labor aggregate:

Ci = 'K‘Ci ['BCi I‘Fi e+ (1_ IBCi)LI i_pCi ]_1/% (2)

/?U, the index of technological change gnd, the efficiency
parameter of the formal labor input. (ii) privatepgtal and labor
aggregates are combined to form a composite prinmoyt, with a
1
):
1+ py

Ji = 'E‘Ji[ﬂmci_pj‘ +(1- ﬂJi)KR_pJ‘ ]_1/in (3)

)

relatively low level of substitution (as measurgly, =
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(i) Finally, sector-specific public capital conmas with the
composite input Ji, under a Cobb-Douglas technology

V, = AT KGT (4)

Value-added in the public services sector is asdutaebe of
Cobb-Douglas technology combining only formal latzord public
capital.

2.2.2. Income Generation

For the households, the basic sources of incomeetunens to
labor input, the wages, and returns to capital ingistributed profits.
The enterprise profits amount to what is left oafter paying or both
types of wages and profits to the government:

RP = PVAV® - (L+ pyrltayW, .LF° -W .LI° -RG  (5)

with (1+pyrlitaxW. and W, representing the nominal unit cost of

formal labor to the employers, the exogenous nolmirge rate plus
the payroll tax of the formal labor and endogenooinal wage rate
of the informal labor, respectivel)RG is the profit earnings of the
government due to its production activities throsftEs.

However, the net transfer of the enterprise incoimethe
households in terms of dividends is defined by:

EtrHH =(1-t, )>_RP —rttrrow ) (1- tk)RP + GtrEE +

r °DomDebf -rf eForDebt"™ + ¢ForDebt™ + ¢ForBOR® (6)

A constant portion,rttrrow, of the total profit income is
distributed to rest of the world to represent ragttdr income of the
foreigners in TurkeyGtrEE is the net transfers of the government to
private enterprisesr®DomDebf is the interest payments of the

F
enterprise sector out of government domestic dedtr%\éForDeb'iis

the interest payments of the private enterprisestiieir already
accumulated foreign debt. Asrepresents the exchange rate variable,
ForBOF is the new foreign borrowing in foreign exchangerts of
the private sector.

Hence, totals private income composes of totalrlammme and
all types of transfers to the private households:

totYHH = (1~ sstax)W_.> LF° +W, > LI ° +
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EtrHH + GtrHH + SSItrHH + ¢ [ ROWtrHH (7)

GtrHH andSSltrHHare government transfers to households and
transfers from social security institutions respety.? The ROWtrHH
represents the remittances.

Public sector collects profit income from SEEsedirtaxes, and
other budget revenue from the two income groupd,@ovides them
in return current transfers at pre-determined prtb@es. The income
flow of the public sector is further augmented byirect taxes on
domestic output and foreign trade (net of subs)diésss, public
interest payments both to domestic and foreign etarkto yield
public disposable income:

GREV =) tn, .PX,.XS + > tmeR"M, + > teeP"E, +

> tva,.PQ,CC, +ty DotYHH +t, > RP, + > RG, @)

In equation (8)tn; is the production tax ratany andte are tariff
rate and subsidy rate on expottisg is the sector-specific sales tax
rate andy is the direct income tax rate.

Private household save a constant fract&mf their income.
Private consumption aggregate is then obtainedulbyracting total
private savings from the private disposable incofx@genous shares
for sectoral allocation of total private consumptire calibrated and
used throughout the analysis.

Likewise, the public consumption is allocated asrsgctors
with pre-determined coefficients of consumption:

GOVCON

GD = gles.T 9

Aggregate public consumption, on the other handefsed as a
fixed proportion of the government revenues, nahtdrest payments
on both domestic and foreign debt stocks:

GCON= gcr{GREV - rf&ForDebt® —r °sDomDebf) (10)

® The social security institutions in this modeg areated separately with the revenue
coming from contributions of employers and empleyesnd government transfers to
close their income-expenditures gap. The collestiohthe institutions are transferred
back to the households.
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2.2.3. Product markets and final demand

The model classifies world prices of imported gooas
exogenous data. The imports are treated as implgrisempetitive
additional supplies in sectors For the base yéw@r,niodel specifies
the levels of defined imports for each sector. Fritva base-year
onwards, the ratio pof derived imports to domestitput available fro
the home market is allowed to change in responsgi@ments in the
relative prices of imported and domestic goods.sTielationship is
based on the first order conditions of a CES-tyjaeld aggregation
functions specified for each relevant sector. Sirhi| on the export
side, it is supposed that export volumes are seasiv differences
between Turkey’s own export prices and the worldepof exports.

In order to characterize rigorously the main instemt of the
current public fiscal policy, the government’s &cbalances are
centered on achieving the pre-determined levetsiofary surpluses:

PRIMBAL = GREV — GOVCON — GINV - GtrHH —
GtrEE — GtrSSI (11)

where GREV represents (total) government revenums @imary
balance PRIMBAL is defined to be the difference between
government revenues and non-interest expenditunesmely
government consumption GOVCON, government investment
(GINV) and all types of government transfe@trHH + GtrEE +
GtrSS).

If government transfer items to the household#h¢ocenterprises
and to the social security system are taken agl fpr@portions of
government revenues net of interest payments, theder a pre-
determined primary surplus/GDP ratio, public invesnt demand is
settled as a residual variable out of the pubdicdi accounts.

The PSBR then, is defined by

PSBR = GREV — GCON —GINV »fe ForDebf —
?DomDebf — GtrHH — GtrEE — GtrSSI (12)

and is financed by either domestic borrowing orrtweing from
abroad.

® The fixed public investment, as a ratio to GDB haen decreasing steadily under the
constraints of the current program. The ratio wa&%6in 2001, which has gradually
dropped down to 5.33% in 2002, 4.17% in 2003 af8%.in 2004.
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The model uses exogenous shares from sector atloazttotal
private and total public fixed investments.

In the last stage of the macro-analysis, the medgtsure rule
for the savings-investment balance is to be defined

PSAV + GSAV +e CAdef = PINV + GINV (13)

The CAdef in Equation 13 determines the current account
balance in foreign exchange terms and equals texpert revenues,
the remittances and private and public foreign deing on the
revenue side and the import bill, profit transfatsoad and interest
payments on the accumulated private and public d&uks on the
expenditures side:

CAdef= Z PWE + ROWtrHH + ForBor® + ForBor®

w . (14)
[ZP M, +trrow" (1-tk JRP +rf ForDebt" +r/ ForDeth]

The private and public components of the exterragpital
inflows, are fixed in their foreign exchange termi$ie additional
endogenous variable of the system to close is filvatp investments,
PINV.

The circular flow of the incomes described in thetion and
the outline of the model is illustrated more prelyisn Table 5, The
2003 SAM constructed for Turkey.

3. Model experiments

The model described in Section 2 embodies a laugeber of
structural and behavioral relations, requiring paeter estimates that
are not always readily available. Therefore, tinst fstep to carry out
any analysis employing such models is the calibnatf the sectoral
and macroeconomic structures of the model to thesistent base-
year data set; with the ultimate aim of getting bfase-year SAM as
the benchmark solution to the model. The static ehatescribed,
under a pseudo-dynamic structure with exogenouslyiged growth
rates of the labor supply and factor productivityder the assumption
of constant coefficients for sectoral allocationimfestments, allows
us to scan 2003-2008. The exogenous variablespatated based on
available actual figures for years 2004 and 200&ceSit is important
for the benchmark model to utilize the already kdé projections on
exogenous variables, 2008 seems to be the appeliast) year for
one can acquire estimates of economic growth raiécal fiscal
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policy measures, real interest rates on public ,detst. in official
documents.

The current account balan€@Adefvariable (See equations 13
and 14) is one such key exogenous variable whiclbasically
observed to increase by approximately by 55% 20 45% in the
first eight months of 2005 (as compared to the spared of 2004).
Because the model utilizes the standard savingefrclosure rule,
the possibility of the continuation of the availéiof foreign savings
as in 2004 and 2005 creates an important reliethendemand for
private investment as well as the balance of paysnaccounts;
significantly affecting the potential growth penfioance of the
economy. Therefore, the issue for the availableifpr savings to
continue growing with similar rates as in 2004 2085 is one point
that we try to reflect in the forward projection® wresent in this
study?®

One other crucial variable that is important foe tmodel
experiments to capture is the exogenously providedd energy
prices. As we want to focus on the energy sectoa asgnificant
sector, both in sectoral production relations and balance of
payments accounts, the recent continuous rise anwbrld energy
prices is also to be reproduced in the model'sohistl period. One
indicator to approximate this increase is the wanhergy prices can
be the dollar price of crude petroleum over 200822(@eriod, as
provided in Figure 1.

The benchmark model, assuming constant averageiqraity
and population growth rates for 2003-2008 petiodssumes no
further increases in the world price of the enesggtor, but maintains
the supposition that the availability of foreigrviseys will continue to
grow with a 20% rate on average.

Our first experiment (Expl), implements a “what guestion
around the world price of the energy sector, wiscixogenous to the
model under the small open economy assumption., kkexellow for
an average annual increase of 25% in the worldggnanices. This is
to see whether the national economy could adjusintancreasing
price of energy. In the second experiment (Exp2prder to capture
the significance of the foreign savings in modagtihe severely

0 The decrease in the real interest rates, espeiiahe public domestic debt stock is yet
another observation to be reflected in 2003-200®d®f the model.

1 We specify a 2% productivity growth rate for aictors, except for agriculture, for
which we take 1% average productivity growth. Tlopydation growth rate is assumed
0.15% for the whole modeling period.
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constraining effects of the increase in energy gwicin the
macroeconomic performance of the economy (bothotcstily for

2003-2005 period and for any possible future ptaeg, while

keeping the increase in world energy prices, weickshe availability
of foreign savings. Specifically, we allow for norther growth rate
for the variable.

Figure 1
Dollar Price of Crude Petroleum ($/ton)
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The real GDP growth paths under both experiments, i
comparison to the benchmark case are portrayedgard-2. The
general equilibrium results and sectoral resukspaovided in Table 6
and Table 7, respectively.

The increase in the world price of energy sectoxp( is
observed to severely restrict the growth perforreamicthe economy
(with an average value of 1.96 percentage pointgiavith respect to
benchmark for 2006-2008) as expected. On the bited, the general
price index is on average 3.47% lower than the -baseThe rise in
the world price of one crucial intermediate inpotmediately raises
the intermediate input costs in all sectors, egigcihose (services,
mining and energy) that are heavily dependent @nggninputs. Yet,
the rise in the intermediate costs of seattautputs is not fully



356 Hakan ERCAN — Ggatay TELU — Ebru VOYVODA

Figure 2
Differences in GDP Growth Rates w.r.t. Base-run
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transformed into increases in producer prices @abl since the
flexibility of the input markets allows relative cleases in the cost of
primary factors of production. Compared to base-fonmal wage
rate and informal wage rate, on average are 1.26861a/5% lower
for the last three periods of the model-scan. Adicgly, the demand
for informal labor increases in every sector anamfa labor
unemployment is higher compared to base-run. Sufjhs@nents
bring about a lower price for value added in eastta, and this fall
is reflected in the final producer prices (Table@d 7)+

As such, the minor rises in some sectoral ouguls is not
reflected in the (relative) real GDP growth rat€ampared to the
base-run, with no assumed change in the behavifareign savings,
the public investment, which is determined by aliljcated) fixed
coefficient over public revenues decreases on geerhy 17.59%
over 2006-2008. With private saving levels slighiitwer than the
base-run, there is only a reduced amount of room pliavate
investments, which is derived by the aggregatengglbehavior in the
model economy. Hence, sectoral levels of the dagitacks are
comparatively lower under Exp 1.

12 The exception is the energy sector, of which temahd for both formal and informal
labor increases, along with the rise in world @BicEhe heavy rise in intermediate costs
in this sector is reflected in producer prices. Pheducer priceRX; in this sector are,
on average, 35% higher, compared to base-run.
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Table 6
General Equilibrium Results
Benchmark Scenario

2003 2004 2005 2006 2007 2008
General Price Index 1,0000 1,0144  1,0249  1,0449 0671,  1,0918
Real GDP 360,3805 367,0637 371,9154 383,5975 B396,8 412,2624
Real Private Disposable
Income 331,8874 338,3796 343,0963 352,5306 368,58236,9154
Real Formal Wage Index 7,5669 7,4784 7,5079 7,54847,7230 8,0549
Real Informal Wage
Index 2,5709 2,6017 2,6478 2,7881 3,0548 3,5243
Formal Unemployment 2,4930 2,2137 2,1054 1,6719 1218 0,3700
Private Consumption 245,0854 249,9937 253,9774 ,0B@Y 271,6169 286,8838
Private Savings 86,8019 88,3860 89,1190 91,4679 ,9688 100,0316
Private Investment 66,2121 69,6565 71,8829 81,98385,1580 111,6830
Public Savings -19,3989  -21,3442 -22,7628 -19,97847,7057 -16,7143
Public Investment 16,1110 17,5651 17,9604  19,45620,2270 20,0768
Imports 109,7168 1BBE 124,3276 133,2447 144,6058 159,0819
Exports 98,4963 100,4741 103,9835 106,4360 109,2929 1%2,62

Exp 1. Increasing World Energy Prices

2003 2004 2005 2006 2007 2008
General Price Index 1,0000 1,0144 1,0249 1,0610 1032, 1,1517
Real GDP 360,3805 367,0637 371,9154 379,1487 (88,7 394,2218
Real Private Disposable
Income 331,8874 338,3796 343,0963 348,1116 366,20336,4176
Real Formal Wage Index 7,5669 7,4784 7,5079 7,43377,5857 8,0157
Real Informal Wage
Index 2,5709 2,6017 2,6478 2,7313 2,9793 3,4997
Formal Unemployment 2,4930 2,2137 2,1054 1,7420 3189 0,7295
Private Consumption 245,0854 249,9937 253,9774 4338 269,4084 289,9585
Private Savings 86,8019 88,3860 89,1190 89,6283 ,7982 96,4592
Private Investment 66,2121 69,6565 71,8829  79,55088,3412 97,1967
Public Savings -19,3989 -21,3442 -22,7628 -20,87222,9446 -32,1064
Public Investment 16,1110 17,5651 17,9604 18,70127,3883 13,0784
Imports 109,7168 1PB4 124,3276 133,8162 146,4676 163,2601
Exports 98,4963 100,4741 103,9835 107,0077 111,0330 186,38
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Table 6 (continued)

Exp 2. Constrained Foreign Savings

2003 2004 2005 2006 2007 2008
General Price Index 1,0000 1,0144 1,0249 1,0444 0678 1,0940
Real GDP 360,3805 367,0637 371,9154 377,4023 380,7 384,4746
Real Private Disposable
Income 331,8874 338,3796 343,0963 348,1024 357,18272,4848
Real Formal Wage Index 7,5669 7,4784 7,5079 7,55187,7184 8,0364
Real Informal Wage
Index 2,5709 2,6017 2,6478 2,7156 2,8468 3,0699
Formal Unemployment 2,4930 2,2137 2,1054 1,9927 9348 1,9092
Private Consumption 245,0854 249,9937 253,9774 5PB3 266,4965 279,7461
Private Savings 86,8019 88,3860 89,1190 89,6021 ,688@ 92,7387
Private Investment 66,2121 69,6565 71,8829  70,328687,7422 63,2800
Public Savings -19,3989  -21,3442 -22,7628 -24,64129,6440 -39,4900
Public Investment 16,1110 17,0701 17,0967  15,70613,0290 9,0274
Imports 109,7168 1BBE 124,3276 129,1641 134,9301 141,9306
Exports 98,4963 100,4741 103,9835 109,5834 115,9595 128,37

By the effect of the increase in the world energggs, both the
import bill and the export revenues increase, bseaof weighty
dependence on energy imports, and relatively lodegnestic prices,
respectively. Yet, the trade balance is almostfeotdd. The last item
in Table 7 compares the ratio of sectoral impoirtgw to sectoral
domestic prices.

Along with the increase in world price of energyeatriction in
foreign savings (Exp 2) leads to larger discrepsmdietween the
paths of real growth rates under the benchmarkasmeand Exp 2.
On average, the difference between the real groatds increases to
2.4 percentage points (Figure 2).

Still, the rising cost of intermediate inputs isngeensated by
further reductions in formal and informal wage satand producer
costs, allowing for only slightest changes in tlemeral price index
w.r.t. benchmark. The (relative) reduction in théormal wage rate is
higher, so the shift in the sectoral allocationaifor from formal to
informal is higher. So, the formal unemploymentliserved to stay at
much elevated levels compared to both base-rucapd (Table 7).

The most detrimental effect of bounded foreign Bgwi
availability for the domestic economy is obvsetin the investment
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Table 7
Sectoral Results

Benchmark scenario

Expl. Increasing World Enerdrices

Exp2. Constrained Foreign Savings

2004 2005 2006 2007 2008 2004 2005 2006 2007 8200 2004 2005 2006 2007 2008
PX: Producer
Price Agriculture 1,0222 1,0185 1,0359 1,0534 1,0705 2220 1,0185 11,0318 11,0451 1,0582 1,0222 11,0185 0#,02 1,0213 1,0220
Mining 0,9915 0,9796 0,9882 0,9978 1,0093 0,99159796 0,9871 0,9958 1,0069 0,9915 0,9796 0,98409882 0,9927
Industry 0,9831 0,9630 0,9685 0,9757 0,9849 ,98%,9630 0,9668 0,9713 0,9759 0,9831 0,9630 0,9573,9513 0,9441
Construction 1,0432 1,0512 1,1568 1,2725 1,3954 ,0432 11,0512 11,1378 11,2007 1,2150 1,0432 1,0510205, 0,9591 0,8536
Private Services0,9970  0,9844 0,9993 1,0163 1,0360 0,9970 0,9844948 1,0069 1,0206 0,9970 0,9844 0,9781  0,9714964Q,
(S-;SXI?(ZZSEM 1,0535 1,0956 1,1716 1,2557 1,3487 1,053®956 1,1631 1,2266 1,2617 1,0535 11,0956 1,1381,1684 1,1686
Energy 1,1404  1,3466 1,3913 1,4412 1,4984 1,14043466 11,5981 11,9186 2,3363 1,1404 11,3466 1,58528825  2,2587
E'r\i/l‘;eD;meSticEnergy 1,1760  1,4982  1,4982 1,4982 1,4982 1,176(4982 1,8728 2,3410 2,9262 1,1760 1,4982 1,8728341R, 2,9262
Imports
PVA: Value-
Added Price Agriculture 0,4940 0,4863 0,4955 0,5041 0,5120 9004 0,4863 0,4845 0,4799 0,4714 0,4940 0,4863 9@,47 0,4697 0,4569
Mining 0,7386 0,7100 0,7138 0,7182 0,7237 0,73837100 0,6934 0,6719 0,6445 0,7386 0,7100 0,69346716 0,6431
Industry 0,2497 0,2271 0,2243 0,2221 0,2205 7249,2271 0,2106 0,1901 0,1638 0,2497 0,2271 0,2093,1879 0,1612
Construction 0,5053  0,5155 0,6150 0,7235 0,8381 ,509B 0,5155 0,5906 0,6398 0,6376 0,5053 0,515:808, 0,4132 0,3004
Private Services0,5838  0,5588 0,5664 0,5753 0,5857 0,5838 0,558%456 0,5285 0,5055 0,5838 0,5588 0,5352  0,5069472Q,
ggx%zgent 1,0535 1,0956 1,1716 1,2557 1,3487 1,053®956 1,1631 1,2266 1,2617 1,05635 11,0956 1,1381,1684 1,1686
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Table 7 (continued)

377

Benchmark scenario

Expl. Increasing World Enerdrices

Exp2. Constrained Foreign Savings

2004 2005 2006 2007 2008 2004 2005 2006 2007 8200 2004 2005 2006 2007 2008
Energy 0,4114 0,4903 0,5105 0,5333 0,5595 0,4114908 0,5867 0,7105 10,8734 0,4114 0,4903 0,581769509, 0,8411
Formal Labor
Demand Agriculture 1,2555 1,2934 1,4079 1,6009 1,9297 2585 1,2934 1,3974 1,5993 1,9816 1,2555 11,2934 5183,3 1,4386 1,5726
Mining 0,1106 0,1118 0,1140 0,1178 0,1233 0,11051118 0,1140 0,1188 10,1267 0,1106 0,1118 0,11361166 0,1213
Industry 2,1966 2,2221 2,2763 2,3652 2,4955 B19@,2221 2,2748 2,3833 2,5644 2,1966 2,2221 2,262%3287  2,4287
Construction 0,6626 0,6695 0,6835 0,7067 0,7406 ,662 0,6695 0,6832 0,7123 0,7608 0,6626 0,669%808, 0,6992 0,7272
Private Services4,0007  4,0659 4,2271 4,4868 4,8803 4,0007 4,0652178 4,5129 5,0167 4,0007 4,0659 4,1663  4,32395614,
ggr\c?égrsnent 2,3292  2,3635 2,5112 2,5508 2,4652 2,3298635 2,4632 12,3029 11,8191 2,3292 12,3635 2,32621115 11,6901
Energy 0,1875  0,1896 0,1942 0,2017 0,2127 0,18751896 0,1941 0,2033 0,2186 0,1875 10,1896 0,193019807, 0,2072
Informal Labor
Demand Agriculture 7,2882  7,3066 7,2511 7,1897 7,0828 882 7,3066 7,2736 7,2850 7,3039 7,2882 17,3066 28,34 7,4303 7,5725
Mining 0,0588 0,0578 0,0538 0,0485 0,0415 0,05880578 0,0544 0,0496 0,0428 0,0588 0,0578 0,0565055@ 0,0535
Industry 1,5006 1,4773 1,3796 1,2500 1,0779 B50a,4773 1,3934 1,2775 1,1123 1,5006 11,4773 1,446B4155 1,3762
Construction 0,3658 0,3597 0,3348 0,3019 0,2585 ,369B 0,3597 10,3383 0,3086 0,2667 0,3658 0,3597518, 0,3435 0,3331
Private Services 3,7291 3,6880 3,4955 3,2355 2,8762 3,7291 3,688(b243 3,3007 12,9690 3,7291 3,6880 3,6350 3,58595263,
Energy 0,0720  0,0709 0,0662 0,0599 0,0517 0,0720709 0,0668 0,0613 0,0533 0,0720 0,0709 0,06940670  0,0660
XS Agriculture 72,3144 74,1157 76,3827 79,5196 83,8211 72,3144 74,1157 76,3889 79,9641 85,3838 72,3144 74,1157 76,2618 78,9437 82,3617
Mining 2,6599  2,6982 2,7450 2,8136 2,9058 2,659M6982 2,7465 2,8335 2,9661 2,6599 12,6982 2,74788178 2,9128
Industry 186,0049194,2760 202,9878 213,3826 225,7701 186,0042,2760203,0843214,3273228,5184 186,0049194,2760203,2339 213,1818 224,3858
Construction 49,8775 51,3476 52,9142 54,8709 B128 49,877551,3476 52,9371 55,0676 57,8447 49,8775 51,3476 52,9906 54,8356 56,9342
Private Service®28,3205 235,4958 243,5132 253,6644 266,5479 228,32¥5,4958243,5706254,4142268,9002 228,3205235,4958243,5508 252,4948 262,6200
ngzzgjem 44,9606 44,4968 45,3154 44,8766 43,0898 4,96@6 44,4968 44,7746 42,1161 35,6776 44,9606 44,4968 43,2113 39,9058 34,0851
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Benchmark scenario

Expl. Increasing World Enerdrices

Exp2. Constrained Foreign Savings

2004 2005 2006 2007 2008 2004 2005 2006 2007 81200 2004 2005 2006 2007 2008
Energy 43,1337 43,6006 44,1205 44,8654 45,8658 1333, 43,6006 44,1350 44,9908 46,2180 43,1337 43,6006 44,1628 44,8312 45,6322
INT Agriculture 37,6737 38,9653 40,4226 42,2755 44,6322 37,6737 38,9653 40,4338 42,4829 45,3049 37,6737 38,9653 40,4158 42,1021 44,1021
Mining 2,3616 2,4530 2,5496 2,6665 2,8075 2,36164530 2,5507 2,6774 2,8391 2,3616 12,4530 2,55286642, 2,7898
Industry 111,3652115,6895 120,3211 125,9640 132,8324 111,3695%,6895120,3701126,4851134,3816 111,3652115,6895120,4307 125,7309131,7491
Construction 0,8979 0,9262 0,9577 0,9976 1,0483 891 0,9262 0,9579 11,0006 1,0575 0,8979 10,9262 5789 0,9930 1,0328
Private Services94,9526 98,2171 101,7946 106,2512 111,8042 94,998£171 101,8271106,6454113,0127 94,9526 98,2171 101,8434 105,9098 110,5510
Government
Services
Energy 40,8226 42,0128 43,3196 44,9681 47,0378 8226, 42,0128 43,3334 45,1261 47,5160 40,8226 42,0128 43,3440 44,8446 46,5653
KP Agriculture 20,5005 21,1321 21,9759 23,1212 24,7298 20,5005 21,1321 21,9516 23,0805 24,7045 20,5005 21,1321 21,8474 22,5938 23,4061
Mining 10,3727 10,6452 10,9198 11,2525 11,6587 37127 10,6452 10,9226 11,2469 11,6244 10,3727 10,6452 10,9392 11,2217 11,4903
Industry 131,1500134,6436 138,2299 142,6081 147,9986 131,15(2,6436138,2616142,5497147,6358 131,1500134,6436138,4222 142,0790 145,5964
Construction 20,1620 20,6927 21,2288 21,8789  &R67 20,1620 20,6927 21,2343 21,8685 22,6086 20,1620 20,6927 21,2654 21,8165 22,3411
Private Service$51,7784 669,8905 689,9248 715,1716  747,5377 651,7B89,8905689,8927714,7683746,3081  651,7784669,8905689,7047 709,3128 728,9052
Energy 67,1523 68,9396 70,7722 73,0083 75,7597 ,15@3 68,9396 70,7886 72,9782 75,5722 67,1523 68,9396 70,8725 72,7423 74,5395
KG Agriculture 23,5957 22,4243 21,3118 20,2557 19,2528 23,5957 22,4243 21,3118 20,2555 19,2516 23,5957 22,4243 21,3118 20,2550 19,2502
Mining 3,0506  2,8980 2,7531 2,6155 2,4847 3,05068980 2,7531 2,6155 2,4847 3,0506 12,8980 2,75316158, 2,4847
Industry 10,3186 13,3389 16,4016 19,6792 23,0167 0,31B6 13,3389 16,4016 19,5872 22,4641 10,3186 13,3389 16,4016 19,3430 21,8440
Construction 12,2072 24,2318 35,9749 47,1787 58371 12,2072 24,2318 35,9749 47,0789 56,5457 12,2072 24,2318 35,9749 47,5621 58,2347
ngzzgjem 171,5238162,9476 154,8002 147,0602 139,7072 171,5282,9476154,8002147,0602139,7072 171,5238162,9476154,8002 147,0602139,7072
Energy 46,5082 44,1828 41,9737 39,8750 37,8813 5088, 44,1828 41,9737 39,8750 37,8813 46,5082 44,1828 41,9737 39,8750 37,8813




METU STUDIES IN DEVELOPMENT 379
Table 7 (continued)

Benchmark scenario Expl. Increasing World Enerdrices Exp2. Constrained Foreign Savings
2004 2005 2006 2007 2008 2004 2005 2006 2007 81200 2004 2005 2006 2007 2008

Priv Profits  Agriculture 12,7280 12,7308 13,1614 14,2160 162112 12,7280 12,7308 13,1541 14,7548 18,2156 12,7280 12,7308 13,0283 13,9777 15,8539
Mining 0,2746  0,2735 0,2789 0,2950 0,3239 0,27482735 0,2791 0,3066 0,3655 0,2746 0,2735 0,2782296Q 0,3319
Industry 23,1074 23,0191 23,4934 24,8828 27,3641 23,1074 23,0191 23,5118 25,8609 30,8920 23,1074 23,0191 23,4252 24,9440 27,9864
Construction 13,2087 13,1542 13,4157 14,1947 75,58 13,2087 13,1542 13,4265 14,7516 17,5903 13,2087 13,1542 13,3812 14,2418 15,9677
Private Services88,4695 88,2302 90,3351 96,1339  106,4798 88,48852302 90,3806 99,8970 120,3049 88,4695 88,2302 89,9188 95,9365 107,9387

Energy 6,6323  6,6068 6,7426 7,1408 7,8520 6,63B36068 6,7479 7,4215 8,8642 6,6323 6,6068 6,7232158%9 8,0316
PM/PD Agriculture 0,9566  0,9401 0,9235 0,9076 0,8925 9566 0,9401 0,9274 0,9151 0,9033 0,9566 0,9401 3889 0,9373 0,9368
Mining 0,9834 0,9721 0,9603 0,9474 0,9326 0,98319721 0,9618 0,9501 0,9357 0,9834 0,9721 0,9660960Q 0,9542
Industry 0,9950  0,9957 0,9869 0,9756 0,9617 @M99M,9957 0,9895 0,9825 0,9753 0,9950 0,9957 1,0048,0154 1,0279
Construction 0,9394  0,9136 0,8302 0,7547 0,6882 ,93® 0,9136 0,8441 0,7998 0,7904 0,9394 0,913®410, 1,0013 11,1252
Private Services0,9805  0,9723 0,9560 0,9380 0,9182 0,9805 0,972608 0,9478 0,9336 0,9805 10,9723 0,9794  0,98719950,
Government
Services 0,9493  0,9127 0,8535 0,7964 0,7415 0,949®127 0,8598 0,8153 0,7926 0,9493 10,9127 0,8786,8559 0,8557
Energy 1,0311  1,1124 1,0767 1,0394 0,9997 1,03111128 1,1717 11,2199 11,2522 1,0311 11,1124 1,1812243B, 11,2953
PVA Agriculture 1,0257  1,0098 1,0288 1,0468 1,0631 0287 11,0098 11,0060 0,9964 0,9788 1,0257 11,0098 958,9 0,9753  0,9488
Mining 0,9741  0,9364 0,9414 0,9472 0,9544 0,9741,9364 0,9145 0,8861 0,8499 0,9741 0,9364 0,91458856 0,8481
Industry 0,9257  0,8417 0,8314 0,8233 0,8176 @929,8417 0,7806 0,7047 0,6072 0,9257 0,8417 0,7760,6965 0,5976
Construction 1,0969  1,1190 1,3350 1,5706 1,8194 ,0960 11,1190 11,2821 11,3888 11,3841 1,0969 1,119M426, 0,8970 0,6521
Private Services0,9793  0,9372 0,9501 0,9650 0,9824 0,9793 0,9372152 0,8865 0,8479 0,9793 10,9372 10,8978  0,8502792Q,
Government
Services 1,05635  1,0956 1,1716 1,2557 1,3487 1,053956 1,1631 1,2266 1,2617 1,0535 11,0956 1,1381,1684 1,1686

Energy 1,1573 1,3794 1,4363 1,5003 1,5741 1,1573B798 1,6507 1,9989 2,4572 1,1573 1,3794 1,63659578, 2,3664
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values. Private investment reduces sharply, alnbyst28.8% on

average w.r.t benchmark and 23.3% on average wBxp 1

throughout 2006-2008. Thus, the sectoral productotivities, not

only fall behind the case in which we analyze tffects of rising

world energy prices, but also w.r.t the benchmaakecwhere we
observe no constraints on foreign savings andumth@r) increases in
the energy sector prices.

The availability of foreign savings, under the sped dynamics
of the model, becomes crucial in governing the stveent behavior,
the sectoral input demands and output-supplies, twed overall
production and absorption activities.

4. Concluding remarks

In this study, we have first constructed a datalsstreflects the
classification in the “Foreign Trade and Balancéajyments”, which
is based on the Standard International Trade Gilzetson (SITC,
Rev.3). The data set captures the energy-sectuos iteat are the most
relevant in the energy-import bill of the Turkisboeaomy. Next, we
developed a typical multi-sectoral model, calibdate 2003 Turkish
inter-sectoral and macroeconomic data to scaneghesy2003-2008.

Utilizing the data set and the model constructesl presented a
conditional forward projection taking the energytee as a critical
sector in both its provision of intermediate inflatvs to other sectors
and its significance in the balance of paymentsoawcts of the
Turkish economy. For this purpose, we designed éwperiments.
The first experiment, to analyze the effects ot@rincreases in a
sector that is critical in terms of providing intctoral inputs,
simulates a model environment where the recenea@sing trend in
the world energy price levels continue into therrfature. The second
experiment, with a focus on the effect of the alality of foreign
savings — capital inflows - on the Turkish econolimgjts the amount
of foreign savings available, while keeping ther@ase in the world
energy prices.

The results first illustrate the importance of grergy sector in
the production activities of the model economy. t\ewe observe the
significance of the availability of foreign savings aggregate
economic activities. The results suggest that usttamed foreign
savings in the first experiment softens the negagifects of the rising
energy prices on the economy. However, when wertirese upper
bound on the foreign capital inflows, the damageféects of the
increase in energy prices are revealed. These iexp@s emphasize
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the importance of the continuous availability ofreign savings,
relative price movements, and their interactionsthwsectoral
production and growth in the Turkish economy.

Future work will carry us into the domain of medidmlong-
term energy demand modeling. Such forecasting teffoill help in
investigating strategic issues like whether Turkey have a future
without nuclear energy and how, or why not. Cleaslych modeling
and forecasting will take the EU integration pracesid the Kyoto
commitments into account in designing scenariogh@a emission
scenarios (reduction costs based on scenariostimsider political,
social, and technical feasibilities) are exactlg tiype of modeling
output needed for Turkish general public and polmngkers. This
study was an appetizer in revealing how importaetrgy imports are
to the Turkish economy in a relevant (oil pricerease) short-term
context.
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Ozet

Enerji ithalati ve Turkiye ekonomisinin kisa-donegérinima: Bir
genel denge analizi

Bu makalede, Turkiye ekonomisi igin ¢cok sektdrli beésaplanabilir genel denge (HGD)
modeli gelstiriimektedir. Model 2003 temel yilina kalibre edik ve 2003-2008 ddnemini
taramaktadir. Celasun’da (1986) aidu gibi, burada da enerji sektorl goasiz olarak
modellenmektedir. Bu makalede kullanilan veri s€tirkiye'nin enerji ithalatinda éne ¢ikan
enerji sektori kalemlerini yakalamakta, veriler wdusturulan model, iki deney igin
kullanilmaktadir.ilk deneyde, petrol fiyatlarinda son dénemde goziemmts yakin gelecge
uzatilmaktadir. ikinci deneyde, bu durum korunmakta ve Tirkiye'yeregi yabanci
tasarruflarda bir azalma 6ngorilmektedir. Eldeesdsonuclar, hem enerji sektorinin Gretim
faaliyetlerindeki baskin ®neminin altini gizmekteem de yabanci sermaye gerinin,
petroldeki fiyat arglarinin olumsuz etkilerini azaltan rolini ortayayk@ktadir.





