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Sectoral Impacts of an Oil Price Shock: An
Updated Input-Output Approach

Recent rise in oil prices once again fuelled fears over
country’s vulnerability to widening current account gap
and rising inflation. The ongoing debate is mostly about
“How and to what extent oil price shocks will impact the
Turkish economy?” Measuring the impact of oil prices
on the overall economy, however, is quite difficult since
an accurate quantification of transmission mechanisms is
a daunting task.

In this study, we choose to focus on the direct
inflationary effects of an oil price shock rather than
model the indirect/overall economic impacts. We use the
input-output (O, hereafter) analysis to investigate the
relationship between oil prices and general price level.

Input-output tables provide the most comprehensive and
consistent information on the industrial structure of an
economy for a given period. An 10 table displays the
flows of goods and services between industries/sectors
of the economy. For a brief representation of these
relationships, please see our earlier Occasional Macro
Note: Thinking Inside the Box: Input-Output

Unfortunately, the latest 10 table belongs to 2002 and
therefore should be updated in order to account for
developments in the Turkish economy since then. There
is a vast literature on 10 table updating techniques and
we will use a version of the most common method
known as Generalized RAS (GRAS) approach. The
method is developed and popularized by Junius, T. and J.
Oosterhaven and displayed in detail in “The Solution of
Updating or Regionalizing a Matrix with both Positive
and Negative Entries”, Economic Systems Research, 15,
87-96, 2003.

This approach is well grounded in information theory,
and provides a basis on which to solve the problem of
adjusting matrices with negative entries. However, the
formulated objective function in Junius and Oosterhaven
(2003) was later on criticized as an incomplete
representation of the minimum information loss
principle. Therefore, we use an improved version of the
objective function as suggested by Huang, W., S.
Kobayashi and H. Tanji in “Updating an Input-Output
Matrix ~ with  Sign-Preservation: Some Improved
Objective Functions and their Solutions”. Economic
Systems Research, 20, 111-123, 2008.
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We use the following Improved GRAS (IGRAS)
objective function as suggested by Huang et al. (2008):

Minimize: f(R) = ZZ‘]OOM (In( )—1)+1]

We prefer to continue our analysis in the form of a
constrained opiimization model mainly due to lack of
data availability which is crucial for the updating
procedure. We had to compile the data from various
sources, which is a process that introduces
incompatibility issues. In order to overcome these
problems, we followed a unified approach and combined
all the information we gather in a consistent and coherent
fashion. The model also has the flexibility property that it
is fairly easy to feed newly available information into
current structure. We optimize the above nonlinear
objective function with respect to the following
feasibility constraints:
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Here, 10 is the Input-Output table for the relevant year.
xi and Xx; are the total supply and use figures and
represent the total (domestic) production of the sector.
Benchmark figures for the updated year are obtained
from various sources. Agricultural production values, for
instance, are taken from TURKSTAT’s Agricultural
Structure publication. We use Annual Business Statistics
for the production values of subsectors of Mining,
Manufacturing and Services. zj denotes the inter-
industry sales by sector i to sector ;. ci, @i, Ii, € and mi
indicate final demand categories for sector i.

vj and tj denote value added and tax-subsidy for sector ;.
C (consumption), G (government), | (investments and
stock changes), E (exports of goods and services) and M
(imports of goods and services) are final demand
categories of GDP by expenditures. My is total imports
of sector p and figures are taken directly from trade
statistics by ISIC. Since the number of sectors in trade
statistics are smaller than that of an 10 table, p<i. Here,
we mainly use mining and manufacturing subsectors.

z~ denotes the import component of intermediate
consumption in the 10 table. RM represents imports of
raw materials and figures are taken directly from the
trade statistics by BEC. Vk is value added of sector £ and
corresponds to relevant categories of GDP by
production. Since further breakdown of GDP figures for
manufacturing sector is not available, k<j. Also taxes-
subsidies, T, is taken directly from GDP by production.
Finally, rij is the decision variable and defined as the
ratio of new value of each cell in the updated 1O table to
the old one.

When the statistics obtained from surveys or other
sources do not overlap or are not fully consistent with
the 10 table, growth rates are preferred over raw figures.
Moreover, if the information on a certain sector turns out
to be insufficient or unreliable, then the corresponding
constraint for that sector is loosened. New and old
correspond respectively to years 2008 and 2002 in this
study. Number of sectors used in the analysis is 38 and
the full list is given in the Appendix.

Our model has 3272 free parameters to be estimated
along with 123 equations/identities. The main issue is to
minimize the amount of information imposed upon the a
priori distribution in order for the adjusted matrix to
verify the proposed constraints. Since the objective
function is nonlinear, several global optimization
routines are applied to obtain the best solution.

Once we have updated the 10 table so as to represent the
inter-industrial relationships as of 2008, one final
adjustment is needed in terms of price developments.
Domestic and foreign price changes are incorporated
into the updated 10 table via three ways. GDP deflators,
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Producer Price Indices (PPI) and unit value indices of
imports (in TL) are used for the purpose:
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Now we have an updated IO table that has the
(estimated) technological structure of 2008 expressed in
2010 prices.

We prefer to use the iteration method rather than the
Leontief’s inversion method to analyze the effect of oil
price increases on the price level of sectors. A similar
exercise was carried out by Kibritcioglu, A. and B.
Kibritcioglu, 1999: “Inflationary Effects of an Increase in
Prices of Crude Oil and Fuel Products (in Turkish)”,
Working Paper Series No: 21, Undersecreteriat of
Treasury.

The immediate impact of an oil price shock will be
significant on Refined Petroleum (NACE 23) and
Electricity-Gas-Water Supply (NACE 40-41) sectors as
expected, since imports of crude oil constitute an
important share in their production. Other sectors mostly
use refined petroleum in the production process and
therefore are not influenced by the oil price increases at
first stage. However, the sectors that experience a cost
increase will carry it forward to other sectors to which
they are considered to be a supplier.

After the initial shock, each sector adjusts itself to the
cost increase imposed by increasing input prices and the
process continues successively until the general price
level stabilizes. The chart below depicts the impact of
10% permanent rise in crude oil prices on the general
price level. Overall inflationary impact of oil price shock
on the economy is estimated as 0.39%. Convergence is
quite high; most of the price changes are observed during
first five periods/steps and level off after ten
periods/steps.
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Sectoral breakdown of the impact of al10% shock in oil
prices by the end of ten periods is presented in Table-1
in the Appendix. Since the relationship is linear, one can
calculate the impact of a, say, 20% shock by simply
doubling the figures presented in the last column of the
table.

The definition of period in this analysis is somewhat
ambiguous, since it is difficult to predict the total amount
of time required for a given sector to reflect the costs
increases in its prices. Therefore, it is generally assumed
that the whole impact will accrue within a year.

After ten periods, when the price changes become
negligible, the total cost increases in the refined
petroleum products and electricity-gas-water supply
sectors are estimated to be 4.9% and 2.6%, respectively.
The inflationary impact on the remaining sectors is quite
limited, since all the figures are less than 1%.

The results might seem counterintuitive or contrary to
expectations at first sight. However, the share of crude
oil and natural gas in Turkish production is not as high
as it is commonly believed to be. Second column of
Table-2 in the Appendix presents share of imported raw
materials in total intermediate consumption. The third
column shows the share of raw materials received from
crude petroleum, natural gas sector (NACE 11), coke,
refined petroleum products sector (NACE 23) and
electricity, gas, water supply sector (NACE 40-41) in
total intermediate goods. A given figure in the third
column can be considered as a proxy for the energy
usage of a sector in its total raw material requirement.

The analysis implicitly assumes that the increase in oil
prices is reflected in imports of Crude petroleum and
natural gas sector. IO methodology only measures the
direct impact in terms of cost increases and therefore
does not account for the indirect effects that may be.
Still, the analysis provides a sound and reliable basis for
possible cost effects of oil price shocks on general
economy with a disaggregated approach as its point of
departure from other methodologies that are by nature
more macro and thus aggregate.
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APPENDIX
Table 1. Impact of 10% Shock after 10 periods/steps Table 2. Shares of intermediate goods
NACE | SECTOR T+10 SECTOR 2"z | 7wz
1-5 | Agriculture 0.18% Agriculture 7.1% 9.5%
10 Coal and lignite 0.16% Coal and lignite 14.7% 25.1%
11 Crude petroleum and natural gas 0.13% Crude petroleum and natural gas 5.7% 19.2%
13 Metal ores 0.31% Metal ores 10.4% 23.1%
14 Other mining and quarrying 0.17% Other mining and quarrying 9.6% 21.0%
15 Food and beverages 0.21% Food and beverages 5.7% 2.3%
16 Tobacco 0.26% Tobacco 20.5% 1.7%
17 Textiles 0.48% Textiles 22.6% 8.6%
18 Wearing apparel 0.28% Wearing apparel 14.9% 2.7%
19 Leather and leather products 0.26% Leather and leather products 35.8% 4.9%
20 Wood and products of wood 0.56% Wood and products of wood 24.1% 8.9%
21 Pulp, paper and paper products 0.68% Pulp, paper and paper products 22.8% 15.3%
22 Printed matter and recorded media 0.36% Printed matter and recorded media 16.2% 5.4%
23 Coke, refined petroleum products 4.92% Coke, refined petroleum products 61.7% 82.7%
24 Chemicals, chemical products 0.59% Chemicals, chemical products 25.7% 5.9%
25 Rubber and plastic products 0.62% Rubber and plastic products 29.4% 8.5%
26 Other non-metallic mineral products 0.50% Other non-metallic mineral products 14.1% 16.2%
27 Basic metals 0.41% Basic metals 29.0% 10.6%
28 Fabricated metal products 0.29% Fabricated metal products 21.1% 4.8%
29 Machinery and equipment 0.23% Machinery and equipment 24.8% 4.7%
30 Office machinery and computers 0.08% Office machinery and computers 54.7% 0.5%
31 Electrical machinery and apparatus 0.28% Electrical machinery and apparatus 26.0% 4.6%
32 Radio, tv and communication equipment | 0.15% Radio, tv and communication equipment | 49.6% 1.5%
33 Medial, precision and optical instruments | 0.22% Medial, precision and optical instruments | 36.7% 2.2%
34 Motor vehicles, trailers and semi-trailers | 0.24% Motor vehicles, trailers and semi-trailers | 27.7% 2.6%
35 Other transport equipment 0.22% Other transport equipment 21.6% 4.8%
36-37 | Furniture, other manufactured goods 0.20% Furniture, other manufactured goods 43.4% 1.4%
40-41 | Electricity, gas and water supply 2.61% Electricity, gas and water supply 24.3% 82.7%
45 Construction 0.29% Construction 11.7% 7.7%
50-52 | Wholesale and retail trade 0.07% Wholesale and retail trade 8.1% 7.2%
55 Hotel and restaurants 0.26% Hotel and restaurants 3.7% 9.9%
60-64 | Transport, storage and communication 0.11% Transport, storage and communication 8.1% 9.8%
65-67 | Financial intermediation 0.10% Financial intermediation 2.9% 4.2%
70-74 | Real estate, renting and business activities | 0.16% Real estate, renting and business activities | 7.2% 4.9%
75 Public administration 0.17% Public administration 5.2% 9.6%
80 Education services 0.10% Education services 5.9% 16.3%
85 Health and social work services 0.39% Health and social work services 7.3% 6.9%
90-95 | Other services 0.23% Other services 5.5% 5.7%
TOTAL 0.39% TOTAL 152% | 12.8%
Sectoral Impacts of an Qil Price Shock: An Updated Input-Output Approach Page 4



(redi YAPI KREDI it
OCCASIONAL MACRO NOTE

Yap Kredi ) 20) Desperately Seeking the Bottom: Regime Switching
Economic Research fh';“z: E-mail: Behavior of Monthly IPI — 17 April 2009
Efvij‘;[i\km:‘; 1]?9-:]5; -30 cevdet.akcay@yapikredi.com.tr . X .
tief Economist ; .4 19) Duration Model of Transaction Based TRY/USD Data — 13
E:?I:S;dh:::il 3?(; é; :’8 eren.ocakverdi@ykyatirim.com.tr March 2009
e - - 212 - . .
E f\‘(‘h:‘i‘.ﬂ*‘_im - g?g"é; 57 canaslak@ykyatirim.com.tr 18) Decomposing Intraday Changes in the ISE-100 Index — 11
: - = March 2009
17) The Center Banks, The Yield Curves, and Thereby Hangs a
Occasional Macro Notes are also available at: Tale — 23 February 2009

www.yapikredi.com.tr/en-
US/macroeconomic_research/occasional _macro_notes.aspx

16) New Census Data: Lost in Transformation — 05 February

2009

15) Backcasting the New Industrial Production Index Series —
Direct links to previous publications: 03 February 2009
33) Inference Should Not Be in the Eye of the Beholder — 17 14) Turkish Exports’ Untold Story — 27 January 2009

February 2011 13) Turkish Manufacturing Sectors: Moving Towards the Eye
32) A Primer on Structural Unemployment Rate in Turkey — of the Financial Storm - 01 December 2008

</ January U1l . . B .

27 January 2011 12) A Forecasting Exercise on Turkey’s Medium Term GDP
31) (Never) Mind the Gap: A Modest Contribution to Potential Growth Path — 17 November 2008

Qutput Estimation for Turkey — 24 January 2011

11) Fears for current account deficit descend, fears for
30) “La Mala Educacion’: In Search of a Gutsy Policy Maker financing escalate — 28 October 2008

— 6 January 2011

10) Exploring the Real Exchange Rate Dynamics in Turkey-

29) Estimation of Productive Capital Stock for Turkey —27 Episode I — 10 September 2008

December 2010 9) Is There Accounting for Growth in Turkey? — 12 August
28) No Need to Break out in a Cold Sweat over Heating — 14 2008

December 2010

8) There is More to Imports than Meets the Eve — 24 July 2008

. Fon?
5(7))150 You Think You Can Forecast Inflation? — 12 November 7) Thinkine Inside the Box: Input-Output — 10 July 2008

. 9 _
26) What We Make of the Fiscal Rule and Where We Stand? — 6) Any Room for Moderate Expansion Here? = 02 July 2008
18 May 2010 5) In Quest for the Nexus of Financial Markets — 16 June 2008
25) For All IP Sectors, the Light is Visible at End of the 4) (In)Visible Hand of the Central Bank — 09 May 2008

Tunnel. Who Will See the Day Light and Who Will Face the
Train? — 05 May 2010

3) World Commodity and Food Prices: Trends and
Expectations — 09 May 2008

2) What's Next for YTL/$ rate: Let's Simulate! — 07 April 2008

1) YTL/$ Rate Responds ARCHIy to Markets' Tune — 24 March
2008

24) Long Memory Properties of Istanbul Stock Exchange — 26
June 2009

23) When did the Breakdown for the Manufacturing Sector
Really Begin? — 19 June 2009

22) An ULTRA for the Turkish Industrial Production ENIGMA
— 22 May 2009

21) Clusters of Exchange Rate Around Hypothetical
(Fundamental?) Levels — 13 May 2009

All information enclosed in this e-mail and document has been obtained from sources believed to be reliable and accurate but which without further investigation
cannot be warranted as to their accuracy or completeness. There may also appear opinions which are of non-factual nature and subject to change without notice
for which Yapi Kredi Yatirim Menkul Degerler A.S. cannot be held responsible. This document and its contents are provided solely for the recipient(s), who is/are
expected to make their own investment decisions without undue reliance on any information contained in this e-mail. In no circumstances should any information
contained herein be used or considered as an offer to sell or a solicitation of any offer to buy the securities or commodities mentioned. Any of the directors, officers
or employees of Yapi Kredi Yatirim Menkul Degerler A.S. or of their affiliates may serve as a director for companies mentioned in this document. From time to
time, Yapi Kredi Yatirim Menkul Degerler A.S. and any of its directors, officers, employees or representatives, directly or indirectly, may have positions or
otherwise be interested in any transactions, in any securities, or in any commodities mentioned. The views and opinions expressed in this document belong to the
members of the Research Team of Yapi Kredi Yatirim Menkul Degerler A.S. and do not represent views and opinions of the Yapi Kredi Yatirim Menkul Degerler
A.S. management. It is possible that individuals employed by Yapi Kredi Yatirim Menkul Degerler A.S. elsewhere or affiliates of Yapi Kredi Yatirim Menkul
Degerler A.S. may disagree with the recommendations or opinions in this document. Yapi Kredi Yatiruim Menkul Degerler A.S. or their affiliates may, from time to
time, perform investment banking or other services for, or solicit investment banking or other business from, any company mentioned in this document. This
document is for the use of addressees only. It may not be copied or distributed to any other persons without the written consent of Yapt Kredi Yatirim Menkul
Degerler A.S.

Sectoral Impacts of an Qil Price Shock: An Updated Input-Output Approach Page 5


http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Inference%20Should%20Not%20Be%20in%20the%20Eye%20of%20the%20Beholder%2017%20Feb%202011.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/A%20Primer%20on%20Structural%20Unemployment%20Rate%20in%20Turkey%2027%20Jan%2011.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/(Never)%20Mind%20the%20Gap%20A%20Modest%20Contribution%20to%20Potential%20Output%20Estimation%20for%20Turkey%2024%20Jan%2011.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/La%20Mala%20Educaci�n%20In%20Search%20of%20a%20Gutsy%20Policy%20Maker%2006%20Jan%2011.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Estimation%20of%20Productive%20Capital%20Stock%20for%20Turkey%2010%20Dec%2027.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/No%20Need%20to%20Break%20Out%20in%20a%20Cold%20Sweat%20Over%20Heating%2010%20Dec%2014.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/So%20You%20Think%20You%20Can%20Forecast%20Inflation%2010%20Nov%2012.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/What%20We%20Make%20of%20the%20Fiscal%20Rule%20and%20Where%20We%20Stand%2018%20May%202010.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/For%20All%20IP%20Sectors,%20the%20Light%20is%20Visible%20at%20End%20of%20the%20Tunnel.%20Who%20Will%20See%20the%20Day%20Light%20and%20Who%20Will%20Face%20the%20Train%2005%20May%2010.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Long%20Memory%20Properties%20of%20Istanbul%20Stock%20Exchange%2026%20Jun%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/When%20Did%20the%20Breakdown%20for%20the%20Manufacturing%20Sector%20Really%20Begin%2019%20Jun%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/An%20ULTRA%20for%20the%20Turkish%20Industrial%20Production%20ENIGMA%2022%20May%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Clusters%20of%20Exchange%20Rate%20Around%20Hypothetical%20(Fundamental)%20Levels%2013%20May%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Desperately%20Seeking%20the%20Bottom-Regime%20Switching%20Benavior%20of%20Monthly%20IPI%2017%20Apr%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Duration%20Model%20of%20Transaction%20Based%20TRY-USD%20Data%2013%20Mar%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Decomposing%20Intraday%20Changes%20in%20the%20ISE-100%20Index%2011%20Mar%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/The%20Center%20Banks%20The%20Curve%20Yieldsand%20Thereby%20%20Hangs%20a%20Tale%2023%20Feb%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/New%20Census%20Data%20%20Lost%20in%20Transformation%2005%20Feb%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Backcasting%20the%20New%20Industrial%20Production%20Index%20Series%2003%20Feb%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Turkish%20Exports%E2%80%99%20Untold%20Story%2027%20Jan%2009.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Turkish%20Manufacturing%20Sectors%20Moving%20Towards%20the%20Eye%20of%20the%20Financial%20Storm%202008-12-01.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional%20Macro%20Note_2008-11-17.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional%20Macro%20Note%202008-10-28.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-09-10.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-08-12.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-07-24.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-07-10.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-07-02.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-06-16.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note(2)_2008-05-09.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-05-09.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-04-07.pdf
http://www.yapikredi.com.tr/en-US/macroeconomic_research/pdf/occasional_macronotes/Occasional_macro_note_2008-03-24.pdf

