
Cost-push In�ation in Turkey: An

Input-Output Analysis

Paper prepared for the 24th IIOA Conference in Seoul, July 2016

K. Ali Akkemik
1

Abstract

Turkish economy was plagued by high in�ation rates from the early

1970s to the mid-2000s. High in�ation in Turkey was generally at-

tributed to macroeconomic factors such as public de�cit and monetary

policies and demand-pull factors. Cost-push in�ation is also impor-

tant. This paper examines cost-push in�ation in Turkey from 1973 to

2002 and its sources using input-output tables and a decomposition

analysis. Sectoral contributions of cost-push in�ation are also exam-

ined. The �ndings are interpreted in conjunction with the relevant

development policies of the government.

Keywords: Turkey; in�ation; input-output analysis; cost-push

in�ation
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1 Introduction

Turkish economy has su�ered from continuous high in�ation starting from
the early 1970s until the mid 2000s. In�ation rates were especially high
during the 1980s and the 1990s. Even when it hit 90-100 percent levels, high
in�ation rates in Turkey were not considered hyperin�ation. It was rather
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viewed as manageable high in�ation and macroeconomic phenomenon arising
from various structural problems in the economy such as public de�cit and
monetary policies.

The sources of in�ation can be analyzed through demand-pull and cost-
push factors. The former is used more widely as the required data are avail-
able at a high frequency from the national income accounts. Macroeconomic
policies of successive governments in Turkey during the high-in�ation period
are generally held responsible for persistent in�ation. For instance, Lim and
Papi (1997) and Us (2004) emphasized expansionary monetary policy and
large public sector de�cits as major causes of high in�ation in Turkey.

Studies in the past examining cost-push in�ation analyzed structural fac-
tors that a�ect in�ation such as the exchange rate transmission mechanism,
the impact of the market structures which a�ect pricing behavior of �rms,
and the impact of wages and wage determination process. Lim and Papi
(1997) and Kibritçio§lu (2002) reviewed the literature about the causes of
in�ation in Turkey from the 1970s until the end of the 1990s. We are speci�-
cally interested in those studied examining cost-push in�ation and structural
factors. One group of studies including Togan (1987), Öni³ and Özmucur
(1990), Rittenberg (1993), and Metin (1995) examined the link between the
exchange rate and in�ation, i.e. the transmission e�ect of increase in the
exchange rate on in�ation through its e�ect on import prices. These papers
do not reach a consensus about the causal relationship between the exchange
rate and in�ation and the �ndings are mixed. In�ationary inertia, which
largely re�ects the continuous expectations of high in�ation due mainly to
the lack of trust on economic administration, has also been raised as an im-
portant cause of in�ation in the long-run (e.g. Akçay et al. 1997, Lim and
Papi 1997, Cizre-Sakall�o§lu and Yeldan 1999, Erlat 2002, Metin-Özcan et
al. 2004).

Another group of studies including Uygur (1990) and Da Cunha et al.
(1990) has examined the impact of pricing behavior of oligopolistic �rms
on in�ation. Uygur (1990) showed that markups play only a limited role
but in�ationary inertia and the e�ect of the increasing prices in publicly
provided goods are more important. An interesting �nding of these studies
is no signi�cant impact of wages on in�ation during the 1980s (Lim and Papi,
1997: 9). Yeldan (1993) showed using an applied general equilibrium model
that price of capital (rent) a�ected in�ation more than wages due to the
markups as a result of oligopolistic market structure during the 1980s.

The story is not full without a thorough analysis of cost structure in the
economy by taking into account the intersectoral relations in the economy.
An alternative approach to examine the structural sources of in�ation, cost-
push in�ation in particular, is to work with intersectoral transactions data
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from the input-output tables. Input-output analysis provides useful tools
to analyze cost-push factors of in�ation. Accordingly, this paper examines
the sources of cost-push high in�ation since 1973 using data from the input-
output tables. While the analysis in this paper lays out the cost structure of
the economy, the results also shed light on the evolution of cost competitive-
ness as well.

The paper is organized as follows. The second section reviews the trends
in in�ation performance in Turkey. The third section describes the method of
analysis in detail and the fourth section presents and discusses the �ndings.
Finally, the �fth section concludes the paper.

2 High In�ation in Turkey

Two-digit in�ation rates have persisted for a long time in Turkey after the
early 1970s until 2012. Consumer price index (CPI) based in�ation rates
are presented in Figure 1. The �gure uses multiple base years throughout
the period 1970-2012 because the statistical o�ce has occasionally changed
the base year over time. The CPI-based in�ation rate averaged 18 percent
during 1970-1977 and 73 percent during the crisis years of 1978-1980. Fol-
lowing a brief slowdown (34 percent) during 1981-1987 CPI-based in�ation
rate increased again to 52 percent during stag�ation in 1988-1989. During
the 1990s (1990-2000) which is characterized by macroeconomic instability,
in�ation rate averaged 56 percent, and it averaged 40 percent during the
economic crisis in 2001-2002 following a failed disin�ation program. Sub-
sequent �scal discipline and government commitment in in�ation-targeting
and structural reforms in this regard brought in�ation down to single digits
after 2004 and the in�ation rate averaged 8.2 percent during 2005-2012.

Producer price index (PPI) based in�ation rates are presented in Figure
1. PPI is measured by the wholesale price index (WPI). PPI-based in�ation
rates have followed a pattern similar to the CPI-based in�ation. During the
early 1970s (1971-1977) PPI-based in�ation rate averaged 19 percent before
rising to 75 percent during the economic crisis in 1978-1980, peaking at 107
percent in 1980. After a sharp decrease to 35 percent during 1981-1987, it
again increased to 66 percent during 1988-1989. The 1990s �rst saw a large
increase to 72 percent average during 1990-1994 and PPI-based in�ation hit
the all-time high 121 percent in the economic crisis in 1994. Following the
crisis, it gradually declined until 2000 and averaged 67 percent during 1996-
2000. After reaching 56 percent on average in the economic crisis in 2001-
2002, it started falling again and averaged 14 percent during 2003-2006, and
8 percent during 2007-2012.
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GDP de�ator also re�ects the rising trend in in�ation in Turkey (see
Figure 1). The long-run trend, as shown by the �ve-year moving average,
exhibits a secular increasing trend during the 1970s. The brief decline in
the early 1980s was followed by ups and downs but with an increasing trend
after 1983, rising above 100 percent in 1994. The decline in the CPI-based
and PPI-based in�ation rates following the 2000-2001 crisis is also observable
from the GDP de�ator as well.

3 Method of Analysis

The method of analysis builds on Fujikawa et al. (1995), Ezaki et al. (1996),
andWang et al. (2002). At the outset, we assume that output price and input
costs are equal, i.e., output price equals the sum of the costs of intermediate
inputs, capital, and labor as follows:

pj =
∑
j

piaij + wjb
L
j + rjb

K
j (1)

where the subscripts i and j denote sectors, p is price, w is the wage rate, r is
the return to capital, aij are the usual intermediate input coe�cients de�ned
as percentage of the value of output, bK is the share of capital in output, and
bL is the share of labor in output. The matrix A is de�ned by its member
aij such that aij = Xij/Xj, where Xij is the amount of intermediate inputs
from sector i used in the production of output of activity j (Xj). The output
shares of capital and labor in the matrix B can be shown as bmj = Zmj/Xj,
where m refers to capital (K) and labor (L) (i.e. m = K,L), Zmj is the
amount of production factors used to produce the output of activity j, and
bm is the share of production factors in the value of output.

Our aim is to �nd an expression for the change in activity prices, ∆pj/pj.
Equation (1) can be rewritten in matrix notation as follows:

p = pA + qB (2)

where p is the vector of prices, A is the matrix of intermediate input coef-
�cients (obtained from the input-output table), B is the matrix consisting
of the shares of capital and labor in output value, q is the vector of factor
prices (i.e. wage and payment to capital). If there are n sectors, p is a 1× n
vector, A is an n× n matrix, q is a 1 × 2 matrix, and B is a 2 × n matrix.

p, q, A, and B are all time-variant. Therefore, it is possible to take time
derivative of equation (2) as follows:

∆p = (p∆A + ∆qB + q∆B) · (I − A)−1 (3)
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Equation (3) implies that the change in the activity price is a�ected by
the changes in the wage rate and return to capital, change in the intermediate
input coe�cients of all other activities, and the Leontief inverse matrix, (I−
A)−1, which is a multiplier.

In the next stage, total factor productivity (TFP ) growth is de�ned. TFP
growth for an economic activity j is de�ned in the conventional manner as
the residual after the growth of intermediate inputs, capital, and labor are
deducted from output growth as follows:

∆TFPj

TFPj

=
∆Xj

Xj

−

[∑
i

(
piaij
pjXj

· ∆Xij

Xij

)
+
∑
m

(
qmjZmj

pjXj

· ∆Zmj

Zmj

)]
(4)

Using the de�nitions of aij and bmj, equation (4) can be rewritten as
follows:

∆TFPj

TFPj

= −

[∑
i

(
piXij

pjXj

· ∆aij
aij

)
+
∑
m

(
qmjZmj

pjXj

· ∆bmj

bmj

)]
(5)

Denoting the elements of the Leontief inverse matrix (I − A)−1 as cij,
equation (3) can be rewritten as follows:

∆pj =

(∑
m

∆qmbmj +
∑
i

pi∆aij +
∑
m

qm∆bmj

)
· (cij)

= pj

[∑
m

(
qmZmj

pjXj

· ∆qm
qm

)
+
∑
i

(
piXij

pjXj

· ∆aij
aij

)
+
∑
m

(
qmZmj

pjXj

· ∆bmj

bmj

)]
· (cij)

=

[
pj

(
wLj

pjXj

· ∆w

w
+

rKj

pjXj

· ∆r

r
− ∆TFPj

TFPj

)]
· (cij)

=

[∑
h

ph

(
SLh

∆w

w
+ SKh

∆r

r
− ∆TFPh

TFPh

)]
· (chj)

(6)

where SLh = wLh

phXh
and SKh = rKh

phXh
are, respectively, the share of the sector

h in total labor and total capital endowment in the economy. It follows that
SLh + SKh = 1 −

∑
i
piXih

phXh
, which is smaller than 1. The growth rate of the

jth element in equation (6) is written as follows:

∆pj
pj

=

[
SLj

∆w

w
+ SKj

∆r

r
− ∆TFPj

TFPj

]
· cjj

+
∑
h6=j

ph
pj

(
SLh

∆w

w
+ SKh

∆r

r
− ∆TFPh

TFPh

)
· chj

(7)
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where cjj is greater than 1. Equation (7) implies that the growth rate of
the price of sector j's output is a�ected by the growth rate of the sector's
wage rate and return to capital, the negative of TFP growth rate, and the
Leontief inverse, i.e., the multiplier e�ect. The multiplier e�ect adds the
e�ects of other sectors' e�ects on the price level.

Since our data come from input-output tables belonging to speci�c years,
there is a need to transform equation (2). It follows for two consecutive
years 1 and 2 that ∆ (pA) = ∆pA0+A1

2
+ p0+p1

2
∆A, where ∆p = p1 − p0 and

∆A = A1 − A0. Then, denoting the arithmetic average for two consecutive
years 1 and 2 for any variable x as x, the discrete form of equation (3) is
written as follows:

∆p =
(
p∆A + q∆B + B∆q

)
· (I − A)−1 (8)

Then, the discrete form of equation (7) is calculated using the average values
for two consecutive years as follows:

∆pj
pj

=

[(
w
bLj
pj

· ∆w

w

)
+

(
r
bKj
pj

· ∆r

r

)
− ∆TFPj

TFPj

]
· cjj

+
∑
h6=j

ph
pj

[(
w
bLh
pj

· ∆w

w

)
+

(
r
bKh

pj
· ∆r

r

)
− ∆TFPh

TFPh

]
· chj

(9)

TFP growth rate in equation (9) is computed as the reduction in costs arising
from the reduction in the costs of intermediate inputs, capital, and labor, as
follows:

∆TFPj

TFPj

= −

[∑
h

(
ph

ahj
pj

· ∆ahj
ahj

)
+ w

bLj
pj

·
∆bLj

bLj
+ r

bKj
pj

·
∆bKj

bKj

]
(10)

Equation (9) can be rewritten by using a simple arithmetic manipulation
for the �rst line of the equation as follows:

∆pj
pj

=

[(
wj

bLj
pj

· ∆wj

wj

)
+

(
rj
bKj
pj

· ∆rj
rj

)
− ∆TFPj

TFPj

]

+

[(
wj

bLj
pj

· ∆wj

wj

)
+

(
rj
bKj
pj

· ∆rj
rj

)
− ∆TFPj

TFPj

]
· (cjj − 1)

+
∑
h6=j

ph
pj

[(
wj

bLh
pj

· ∆wj

wj

)
+

(
rj
bKh

pj
· ∆rj

rj

)
− ∆TFPh

TFPh

]
· chj

(11)
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The �rst line of equation (11) represents the direct e�ect of the sector
j on itself. The second line shows the indirect e�ect of the sector on itself.
Finally, the third line shows the indirect e�ects of the remaining industries
on the sector j. These e�ects work through the growth rates of wage, rental
rate of capital, and TFP growth and the intersectoral input relations. The
indirect a�ects work through the Leontief inverse matrix (cij).

4 Data

Most data used in the analysis are obtained from the input-output (I�O)
tables. We use I�O tables published by the Turkish Statistical Institute
(Turkstat) for the years 1973, 1979, 1985, 1990, 1996, and 2002. The number
of sectors is 64 in 1973, 1979, 1985, and 1990 I�O Tables, 98 in 1996 I�O
tables, and 59 in 2002 I�O tables. We aggregated these sectors into 15 broad
activities, of which 10 are manufacturing industries, as shown in Table 1. The
disaggregation into 15 sectors is based on the availability of price indices. The
I�O tables for 1973, 1979, 1985, and 1990 are all reported only in consumer
prices and are not available in producer prices. Therefore, they are inclusive
of trade and transport margins. I�O tables are available in producer prices
only for 1996 and 2002. For consistency, for all years we used I�O tables in
consumer prices.

The o�cially published I�O tables are competitive I�O tables. For the
purpose of the empirical analysis, we construct non-competitive I�O tables
to disentangle the e�ect of competitive imports. For this purpose, we dis-
aggregate the intermediate input demand in the I�O tables into domestic
and imported intermediate inputs. For details about how to construct non-
competitive I�O tables, see METI (2012: 741-744).

For the input-output analysis, it is necessary to transform the I�O tables
in current prices input tables in constant prices. For this purpose, we nor-
malized I�O tables using the price indices with the base year 1987, using the
method introduced in Celasun(1983). To calculate the constant-price �gures,
we used the de�ators in the national income accounts to de�ate the �nal de-
mand columns in the I�O tables and the producer price indices to de�ate
output and intermediate input values. The de�ators and the producer price
indices are obtained from the State Planning O�ce (currently, the Ministry
of Development) and the Central Bank of the Republic of Turkey (CBRT)
Electronic Data Dissemination Service.
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4.1 Prices

Wholesale price indices (WPI) are obtained from CBRT Electronic Data
Dissemination Service. These statistics are organized into di�erent categories
with di�erent base years. One series takes 1981 as the base year and spans
the period 1982-2004. Another series takes 1987 as the base year and spans
the same period. Both series are disaggregated into sectors but these sectors
cover only agriculture, mining, manufacturing, and energy sectors. Services
sector prices are not available. We used the series with 1987 as the base year.
Therefore, the data for the years 1985, 1990, 1996, and 2002 are obtained
from these series. The data for 1979 on the other hand are not available from
these series. We used the Istanbul Chamber of Commerce (ICC) Wholesale
Price Index (1968 to present) which is reported at the disaggregated level for
only food, mining, unprocessed products, textiles, construction, energy, and
chemicals. We used these indices for the corresponding sectors and re-based
them from 1968 to 1987.

In the case of the price indices for the services sectors, they are available
only for the construction sector in the ICC Wholesale Price Index. However,
the national accounts statistics report GDP de�ators for a variety of services
sectors. Therefore, we use the GDP de�ators for the three services sectors,
including the construction sector.

4.2 Output

Output data are available from the I�O tables. The value of output includes
payments made by producers to all material inputs, capital (gross operating
surplus), and labor (remuneration of employees) as well as production taxes
minus subsidies. In addition, when calculating the annual TFP growth rates
we use value-added data for the manufacturing industries which are available
from the annual issues of Statistical Yearbook of Turkey and Annual Survey
of Manufacturing Industries, both of which are published by Turkstat. Nom-
inal value-added �gures are de�ated by WPI for each industry to compute
real value-added. All real �gures are calculated with 1987 as the base year.

4.3 Labor

Labor input used in calculating TFP growth is measured as total number
of workers engaged in production. Data on labor are obtained from ILO's
Laborsta Database for the main production sectors. Labor data for the man-
ufacturing industries are obtained from annual manufacturing surveys and
the o�cial statistical yearbook. The data exclude owners of the establish-
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ments and take into account only those actively engaging in production. Data
on payments to labor are obtained from the input-output tables. These data
include all kinds of payments made to labor, i.e. wages and salaries and pay-
ments by the workers for social security and pension funds. Average wage
level is found by dividing total payments to labor by the number of workers.

4.4 Capital Stock

Capital stock series are needed to calculate TFP growth and the rental rate
of capital. There are no o�cially published capital stock series. Therefore,
they need to be estimated. Nominal capital stock series at the sectoral level
in domestic prices are available the World Input Output Database (WIOD)
for the period 1995-2009.2 Capital stock data of Turkey are provided in the
Socioeconomic Accounts Database of WIOD. These capitals stocks are con-
structed with 1970 as the benchmark year and the subsequent years' capitals
stocks are calculated using the sectoral investment data from Turkstat. The
benchmark year's capital stock is calculated using Harberger's method as
follows:

K1970 =
I/Y

g + d
·Q1970 (12)

where K refers to capital stock, Q refers to gross output, I is investment,
Y is output, g is the average output growth rate for 10 years, and d is
the deprecation rate. Harberger's approach calculates the the steady-state
capital-output ratio using investment data for 10 years and uses this ratio
to calculate the capital stock in the benchmark year. WIOD capital stock
data are calculate using the annual business surveys and o�cial investment
statistics but they are available only for the period 1995-2009. Other data in
the WIOD database are based on the Turkish I�O tables and hence they are
compatible with our I�O data. Therefore, for the years 1996 and 2002, we
use these capital stocks. We take these series and recalculate the real �gures
by changing the base year to 1987.

To compute the capitals stocks for the years 1973, 1979, 1985 and 1990, we
use an indirect approach. We take the 1996 �gure from the WIOD database
and calculate the capital stocks backwards for previous years using the per-
petual inventory method as follows:

Kt+1 = (1 − d)Kt + It (13)

2 See Erumban et al. (2002 :31) for sources and details about the computation of capital
stock series for Turkey. For details about the WIOD database, see Timmer et al. (2015).
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the subscript t refers to time. We use the sector-speci�c depreciation rates
from WIOD3 and investments from Sayg�l� et al. (2005), which report in-
vestment series for nine major economic sectors obtained from the o�cial
statistical yearbook for the period 1972-2003. Sayg�l� et al. (2003) do not es-
timate the capital stock series for manufacturing industries. Therefore, they
need to be estimated separately. Y�ld�r�m (1989) has previously estimated
capital stock series for 19 manufacturing industries for the period 1963-83.
We take the percentage shares of the manufacturing industries' capital stocks
in total manufacturing capital stock by rearranging the industry disaggrega-
tion to comply with this study. We use this composition for the years 1973,
1979, and 1985. For 1990, due to lack of estimates, we assume that the same
composition in 1985 holds also for 1990. Investment data and price de�ators
for investment goods are available from the o�cial statistical yearbook and
Sayg�l� et al. (2005).

5 Findings

The results of the decomposition based on equation (11) is presented in
Table 2. The change in prices is decomposed into direct and indirect e�ects.
The direct e�ects, the �rst line in equation (11) are composed of the e�ects
arising from wages, rental rate, and TFP. The indirect e�ects are divided into
own indirect e�ects and indirect e�ects of other industries which correspond
respectively to the second and third lines in equation (11). Table 2 presents
the results for each of the six periods 1973-1979, 1979-1985, 1985-1990, 1990-
1996, and 1996-2002. Below, we interpret the results for each sub-period in
conjunction with the government's policies.

5.1 1973-1979

The period 1973-1979 coincides with the second half of the import-substitution
era (1962-1977) characterized by large investments in capital-intensive indus-
tries such as machinery, chemicals, oil re�ning, and metals. These industries
were protected with high tari� rates and an overvalued exchange rate enabled
cheap imports of intermediate inputs. Public enterprises provided intermedi-
ate inputs at low cost to the private sector, which was protected from foreign

3 The sector-speci�c depreciation rates are as follows: AGR: 4.7%, MIN: 5.3%, Food:
5.9%, TexClo: 5.9%, Wood: 6.1%, Paper: 6.6%, ChemOil: 6.4%, PlasMin: 6.6%, Met:
5.7%, FabMet: 5.7%, Mach: 7.6%, ENER: 4.9%, CONST: 5.4%, TRAN: 6.0%, OTHSER:
7.7%. See Erumban et al. (2012 :35) for details.
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competition. Import-substitution policy came to an end with the 1977-1980
balance of payments crisis.

The �ndings in Table 2 show that direct e�ects and indirect e�ects ac-
count are both large virtually for almost all sectors. Direct e�ects arising
from capital costs (rent) are especially large in most manufacturing indus-
tries as well as agriculture, transport services, and other domestic services
sectors. Wage costs account for a large portion of price increases in certain
manufacturing industries (metals, machinery, plastics), energy, and construc-
tion sectors. Overall, rental rate of capital seems to explain a large part of the
producer price in�ation in the Turkish economy during this period as shown
in Figure 2. It is important to note that the price-reducing e�ect of TFP is
observed only in some manufacturing industries which are at the lower end of
the manufacturing technology scale, including food, textile-clothing, wood,
and paper industries. The direct e�ect of rent is positive in all manufacturing
industries except metals, meaning that the change in the price of capital led
to higher PPI-based in�ation. Those industries which were promoted under
the import-substitution strategy, namely, metals, machinery, and energy, ex-
hibit an unfavorable TFP e�ect that works to increase producer prices. This
implies rent-seeking which is typical in import-substitution policy.

Indirect e�ects are largely negative for all sectors except for domestic
services (See Table 2). However, part of the indirect e�ects are own e�ects.
If we deduct this from total indirect e�ects, we get the indirect e�ects of
other sectors, which is an indication of the e�ects of backwards linkages. In
most sectors, this component is fairly large and reduces the combined price-
increasing impact of the direct e�ects and own indirect e�ects. In other
words, backward linkages were strong enough to reduce in�ation in producer
prices in most industries during this period.

5.2 1979-1985

The period 1979-1985 coincides with transition from an inward-looking strat-
egy to an outward-looking strategy. Turkey adopted structural adjustment
and trade liberalization policy in 1980. The long-run aim of this strategy
was to liberalize trade and a policy shift from import substitution to export
promotion through various incentives and economic liberalization.

Direct e�ects, especially of wages, contribute largely to the changes in
producer prices as shown in Table 2. The contribution of the rental rate of
capital is also large. The combined impact of capital cost and labor cost
arising from both direct and indirect e�ects dominate the total e�ect as seen
in Figure 3. TFP e�ects work to reduce producer prices in most sectors
most likely due to the competition brought about the liberalization policy,
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but they increase prices in textiles-clothing, wood, and machinery industries
and transport services sector. The contribution of capital cost to PPI-based
in�ation in the textiles-clothing sector is also negative. This is interesting
because textiles-clothing sector has emerged as the main export industry in
this period. The unfavorable impact of e�ciency change (TFP) in this in-
dustry may be partly due to failure by the government in e�ective allocation
of direct price subsidies to capital-owners in this sector. The contribution
of direct e�ects of the rental rate of capital to producer price in�ation is
fairly large in all other manufacturing industries. It is worth noting that
the change in the rental rate of capital worked to increase PPI-based in�a-
tion in the upper-end manufacturing industries (chemicals-oil, plastic, metal,
machinery) to a lower degree than the previous period. A similar change is
also observed in the lower-end manufactures (textiles-clothing, wood, paper)
as well. Considering the importance of the textiles-clothing industry for ex-
ports, it can be asserted that the export promotion policy seems to have
reduced PPI-based in�ation in some export industries. On the other hand,
we do not see the same e�ect at work in the food industry which was another
emerging major export industry in the 1980s.

Indirect e�ects are largely negative in all sectors except agriculture as
in the previous period. Therefore, it can be argued that backward linkages
continued to play an important role in reducing PPI-based in�ation during
this period.

5.3 1985-1990

The period 1985-1990 coincides with substantial liberalization and export
boom. Trade liberalization was largely accomplished by 1990. The mech-
anism for the creation of exportable surplus during the 1980s is discussed
in Senses and Yamada (1990) and Boratav et al. (2000). They argue that
declining real wages and the weakening of labor movements played a major
role in enhancing cost competitiveness of export industries by reducing pro-
duction costs and creating an exportable surplus for producers via reduced
purchasing power of domestic consumers.

PPI-based in�ation was on a rising trend during the period 1985-1990
(see Figure 1). Figure 4 presents the overall decomposition of price changes
into wage, rental rate, and TFP components which combines all direct and
indirect e�ects. It is observed that a large part of the rise in producer prices
in manufacturing industries except metals was accounted for by the direct
e�ect of capital cost. In 10 sectors the direct e�ect of wages is larger than
the direct e�ect of the rental rate of capital (see Table 2). Interestingly, the
direct contribution of TFP to in�ation was favorable in all sectors. In other
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words, the growth strategy of the government emphasizing export promotion
and trade liberalization succeeded in producing an e�ciency-enhancing e�ect
that would lead to a reduction in producer price in�ation although its impact
on prices was limited. Macroeconomic policy failures have also exacerbated
the situation. It can be argued that the government's growth strategy which
aimed to enhance competition and e�ciency did not yield expected declines
in producer prices. One reason might be the continued rent creation for the
capital owners as exempli�ed by the large share of rental rate in the changes
in producer prices. Boratav et al. (2000) emphasize the large markups
in manufacturing industries during the 1980s, which is unexpected from a
liberalizing economy. Therefore, the distribution of income between wage
and capital and the role of the government during this period seems to have
produced unexpected results, hence the political economy at the background
becomes important.

Indirect e�ects are fairly large and negative in all sectors but their magni-
tudes are lower in eight sectors. Overall, it is observed that backward linkages
continued reduce PPI-based in�ation during this period but his e�ect became
slightly weaker.

5.4 1990-1996

Due to stag�ationary pressure in the economy in 1988-1989 and rising in�a-
tion rates, the government gave up on its policy of allocating resources to-
wards export industries via wage suppression and direct price subsidies after
1989 (Boratav et al., 2000). Along with increasing demands for democrati-
zation, real wages were allowed to rise and restrictions on labor movements
were eased. In addition, liberalization of the capital account in 1989 led to
substantial in�ows of short-term foreign capital. This in�ow led to the ap-
preciation of the real exchange rate which gave rise to cheapening of imports
and expanding trade and current account de�cits, which eventually resulted
in a foreign exchange crisis in 1994. After the 1994 crisis, the government
switched back to export promotion through wage suppression as in the 1980s
(Boratav et al., 2000). Real wages in manufacturing declined substantially
after 1994. High real interest rates and real appreciation of the exchange rate
led to persistent fragility of the economy.

Table 2 and Figure 5 demonstrate the impact of the return to wage sup-
pression after 1994. During the period 1990-1996, the direct e�ects of wages
to in�ation are lower than that of capital cost in all but four sectors. The
contribution of capital cost to PPI-based in�ation was especially high in
some major sectors such as food, machinery, energy, construction, and trans-
port services. Compared with the previous period, the contribution of the
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direct e�ect of wages to PPI-based in�ation increased in only �ve sectors.
TFP growth reduced PPI-based in�ation in all sectors except construction,
transport services, and agriculture. All these imply that while the change
in e�ciency in all sectors led to reduction in in�ation, resource reallocation
towards capital led to increase in producer price in�ation along with the
macroeconomic uncertainties that plagued the economy. The return to wage
suppression is evident from the relatively smaller share of wage costs in the
increases in producer prices.

Indirect e�ects are largely negative as usual for all sectors except agri-
culture and chemicals sectors. Therefore, despite the macroeconomic un-
certainties in the economy, the industrial structure of the Turkish economy
continued to support a pattern where the backward linkages o�set part of
the increases in producer prices.

5.5 1996-2002

High in�ation rate, large trade de�cits, and increasing indebtedness of the
government were the main characteristics of the second half of the 1990s.
The government commenced a stabilization and disin�ation program with
the IMF support in 2000, which ended in two �nancial crises in late 2000
and early 2001. A new reform program was started in 2001 with ambitious
structural reforms to reform the public sector balances and to strengthen
the �nancial sector. At the same time, important reforms such as the inde-
pendence of the Central Bank and empowering the independent regulatory
authorities to enable the transition towards liberalization of the respective
markets (energy, telecom, banking, etc.) were undertaken.

Table 2 presents the decomposition results for the period 1996-2002. Fig-
ure 6 reports the decomposition of the results into major costs items, wage,
rent, and TFP. This period is di�erent than the previous periods because
PPI-based in�ation declined from over 80 percent in 1996 to about 50 percent
in 2002 and 24 percent in 2003. This period also coincides with increasing
integration with the global markets with the signing of the customs union
agreement with the European Union in 1996.

The direct e�ect of wages seem to be the most important contributor to
producer price in�ation in most sectors. The contribution of the direct e�ect
of wages vary across sectors. The direct e�ect of the change in capital cost,
on the other hand, exhibits larger variation across sectors. Compared with
the previous period, the contribution of the direct e�ect of capital cost on
in�ation decreased in all sectors. The direct e�ect of TFP is much smaller
and favorable in only half of the sectors. All these imply that when pro-
ducer price in�ation was reduced under a more liberal and more competitive
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environment, the macroeconomic uncertainties and the failed disin�ation at-
tempt which ended in crisis led to a reduction in the ability of capital cost
in creating further produce price in�ation in most sectors. This resulted in
substantial reduction in PPI-based in�ation.

There is also a stark di�erence in 1996-2002 in indirect e�ects. Unlike
previous periods, indirect e�ects are positive in six sectors (agriculture, wood,
paper, fabricated metal products, machinery, and construction). This means
that the backward linkages for these sectors worked in the opposite direc-
tion compared to the previous periods and increased producer prices. The
contribution of capital cost to PPI-based in�ation is also negative for these
sectors.

6 Conclusion

In this paper we analyzed the sources of cost-push in�ation in Turkey us-
ing data from the input-output tables and a decomposition analysis for the
period 1973-2002. The results show that the changes in the costs of labor
and capital account for the dominantly large part of the changes in pro-
ducer prices. The e�ect of TFP growth on the changes in producer prices
are minimal. The most interesting �nding is that the changes in the cost of
capital, i.e. rental price, explain a fairly large part of the increases in pro-
ducer prices until 2002. This �nding implies that capital has played a major
role in cost-push in�ation. Therefore, it can be argued that capital-owners
must have reaped substantial bene�ts over the three decade period due to
imperfectly competitive market structures which yield sizable markups and
rent-seeking activities through their relations with the government. Özen
and Akkemik (2012) showed that the speci�c conditions pertaining to the
political economy in Turkey facilitates large gains for �rms complying with
successive governments' political and economic aims. Therefore, the �ndings
of this paper imply that political economy is also important in understanding
the in�ation dynamics in Turkey.

The empirical analysis in this paper is bound by the availability of data.
While most of the required data are available, the capital stock series are
not available. The estimates of capital stock are based on o�cial statistics
of investment but it is obvious that a direct measurement of capital stocks
through a national census of capital assets is necessary. Such a large census
will act as a benchmark for capital stock series. The level of the rental
rate of capital and the growth rate of capital stock are important in our
decomposition and in the estimation of TFP growth in the growth accounting
exercise. On the other hand, the growth rate of capital stock is generally
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invariant to the benchmark stocks if there is a su�ciently long period of time
between the beginning of the series used in the analysis and the benchmark
year.

Future line of research in this �eld should focus on further decomposition
by taking into account the import content of intermediate products. By doing
so, it will be possible to disaggregate the sources of cost-push in�ation further
into domestic and import sources. Such an analysis is especially important
for a highly open economy like Turkey and may help understand the various
pass-through e�ects as well. In addition, when the more recent I�O tables
are published, it may be possible to evaluate the impact of the post-reform
policies on producer prices.
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Figure 1: In�ation rates based on di�ent price indices (1970-2012)

Notes: 1. CPI data Data for 1970-1982 are computed from Istanbul Cost of Living

Index; data for 1983-1987 are based on consumer price indices (CPI) with 1978-79 as the

base year; data for 1983-1987 are based on CPI with 1987 as the base year; the remaining

data are based on data CPI �gures with 1994 as the base year.

2. PPI data for 1970-1980 are computed from wholesale price indices (WPI) with 1963 as

the base year; data for 1981-1987 are based on WPI with 1981 as the base year; data for

1988-1994 are based on WPI with 1987 as the base year; the remaining data are based on

data WPI �gures with 1994 as the base year.

3. GDP de�ator data are obtained from the Ministry of Development.

Source of data: Turkstat and Ministry of Development.
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Figure 2: Decomposition results by sectors, 1973-1979
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Figure 3: Decomposition results by sectors, 1979-1985
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Figure 4: Decomposition results by sectors, 1985-1990
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Figure 5: Decomposition results by sectors, 1990-1996
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Figure 6: Decomposition results by sectors, 1996-2002
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Table 1: List of sectors and codes in the I-O tables

1973, 1979, 1996 2002
1985, 1990

AGR Agriculture 01�04 01�07 1�3
Min Mining 05�10 08�12 04�08
Food Food and beverages 11�19 13�25 9�10
TexClo Textiles and clothing 20�24 26�32 11�13
Wood Wood and cork 25�26 33�34 14
Paper Paper and printing 27�28 35�37 15�16
ChemOil Chemicals, re�ned oil products 29�33 38�43 17�18
PlasMin Plastic and non-metallic minerals 34�38 44�49 19�20
Met Iron, steel, metallic products 39�40 50�51 21
FabMet Fabricated metal products 41 52�54 22
Mach Machinery and equipment 42�49 55�68 23�31
ENER Energy (electricity, gas, water) 50�51 69�71 32�33
CONST Construction 52�53 72 34
TRAN Transport services 56�59 78�82 39�42
OTHSER Other services (trade, �nance, etc.) 54�55, 60�64 73�77, 83-98 35�38, 43�59
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Table 2: Decomposition results, unit: %

Direct E�ects Indirect E�ects TOTAL

Wage Rent TFP Total Own Others Total

1973-1979

AGR 10.9 69.2 -0.5 80.6 14.9 -72.6 -57.7 22.8
MIN 48.1 51.4 1.4 98.1 1.0 -76.7 -75.7 22.4
Food 65.2 60.0 5.1 120.2 16.0 -114.2 -98.3 21.9
TexClo 63.6 79.9 21.7 121.8 37.7 -138.6 -100.9 20.9
Wood 45.1 103.3 14.8 133.7 34.6 -144.1 -109.5 24.2
Paper 74.1 68.7 4.0 138.8 20.7 -135.3 -114.6 24.2
ChemOil 50.2 100.8 21.7 129.3 9.8 -115.9 -106.1 23.2
PlasMin 98.4 23.7 1.4 120.7 6.5 -104.6 -98.1 22.6
Met 84.4 -5.5 -16.7 95.6 44.5 -115.9 -71.3 24.3
FabMet 54.1 99.8 18.8 135.1 3.0 -114.9 -112.0 23.2
Mach 70.8 43.1 -3.5 117.3 22.1 -116.3 -94.2 23.2
ENER 61.0 28.7 -12.8 102.4 4.7 -84.0 -79.3 23.2
CONST 66.6 21.4 -9.6 97.6 0.0 -71.8 -71.8 25.8
TRAN 29.9 91.6 4.6 117.0 4.8 -98.6 -93.8 23.2
OTHSER 9.7 -53.8 -17.5 -26.7 -1.6 51.9 50.3 23.6

1979-1985

AGR 16.2 4.5 -2.5 23.2 3.6 -0.4 3.2 26.4
MIN 61.2 38.7 -4.0 103.9 0.6 -75.2 -74.6 29.2
Food 51.1 63.8 14.4 100.5 14.0 -87.4 -73.4 27.1
TexClo 48.7 -2.6 -5.5 51.5 17.7 -41.8 -24.0 27.5
Wood 27.3 17.7 -2.7 47.7 6.1 -25.9 -19.8 27.9
Paper 59.1 38.3 0.0 97.4 21.5 -91.0 -69.4 28.0
ChemOil 26.0 79.9 14.1 91.8 12.3 -76.6 -64.2 27.6
PlasMin 78.2 61.0 3.7 135.6 7.8 -114.7 -106.9 28.6
Met 92.6 57.0 17.5 132.1 58.2 -164.1 -105.9 26.2
FabMet 48.9 22.4 3.4 67.9 1.5 -42.8 -41.3 26.6
Mach 61.3 13.4 -0.7 75.3 15.3 -64.3 -49.0 26.4
ENER 62.4 81.6 29.7 114.4 6.8 -94.6 -87.9 26.5
CONST 83.7 35.2 10.2 108.8 0.0 -82.3 -82.3 26.5
TRAN 20.1 65.7 -1.6 87.4 5.1 -64.3 -59.2 28.2
OTHSER 67.1 91.5 69.4 89.2 5.8 -67.6 -61.8 27.4

1985-1990

AGR 19.3 62.6 8.9 73.0 11.0 -52.2 -41.3 31.7
MIN 64.8 18.8 3.8 79.8 0.2 -48.0 -47.8 32.1
Food 45.2 16.1 3.1 58.2 8.0 -35.7 -27.7 30.5
TexClo 45.4 60.5 10.4 95.5 29.8 -93.5 -63.7 31.8
Wood 30.4 86.6 14.8 102.3 22.0 -92.0 -70.0 32.3
Paper 64.8 51.7 11.9 104.6 37.1 -110.2 -73.2 31.5
ChemOil 26.2 24.3 6.0 44.5 7.5 -22.4 -14.9 29.6
PlasMin 59.6 42.8 19.9 82.4 6.9 -59.7 -52.8 29.6
Met 83.2 -0.5 0.6 82.2 39.4 -89.6 -50.2 32.0
FabMet 50.0 62.2 18.4 93.8 4.8 -68.3 -63.5 30.2
Mach 61.6 49.7 14.0 97.3 21.0 -87.2 -66.2 31.1
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ENER 56.0 17.1 3.6 69.5 4.2 -42.5 -38.4 31.2
CONST 94.9 32.3 11.3 116.0 0.0 -83.6 -83.6 32.4
TRAN 22.1 57.8 6.1 73.8 4.2 -46.9 -42.8 31.0
OTHSER 67.6 8.7 7.2 69.1 5.7 -44.1 -38.4 30.7

1990-1996

AGR 21.9 34.7 -0.9 57.5 11.4 -37.5 -26.1 31.4
MIN 63.4 21.2 1.6 83.0 0.5 -52.5 -51.9 31.1
Food 45.0 67.4 5.1 107.4 15.4 -91.2 -75.9 31.5
TexClo 47.3 34.9 5.0 77.3 28.8 -75.3 -46.5 30.8
Wood 27.1 74.5 4.1 97.5 29.2 -95.8 -66.6 30.9
Paper 53.5 104.3 10.4 147.4 43.0 -158.5 -115.5 31.8
ChemOil 32.8 1.9 3.4 31.2 5.1 -5.1 0.0 31.2
PlasMin 51.9 56.5 5.6 102.7 8.5 -80.0 -71.6 31.2
Met 74.0 73.8 25.1 122.7 45.8 -138.0 -92.2 30.5
FabMet 40.0 71.2 5.8 105.4 5.6 -80.2 -74.5 30.9
Mach 49.8 116.7 38.4 128.1 25.3 -123.1 -97.8 30.2
ENER 44.6 74.4 1.4 117.7 5.3 -91.6 -86.3 31.4
CONST 45.4 70.8 -5.4 121.6 0.1 -90.5 -90.4 31.2
TRAN 31.4 44.4 -2.2 78.1 4.6 -51.4 -46.8 31.3
OTHSER 72.9 39.0 2.2 109.7 14.2 -92.7 -78.5 31.2

1996-2002

AGR 25.2 -15.0 0.6 9.7 2.2 16.5 18.7 28.3
MIN 73.7 6.1 7.0 72.9 2.3 -45.5 -43.2 29.7
Food 44.4 7.0 3.0 48.4 8.8 -27.4 -18.6 29.8
TexClo 62.8 25.7 8.5 80.0 46.6 -97.0 -50.3 29.6
Wood 45.9 -34.6 -12.5 23.8 6.5 -2.2 4.3 28.1
Paper 55.5 -24.1 6.9 24.4 8.5 -4.2 4.3 28.8
ChemOil 52.4 -22.5 -6.3 36.3 8.9 -14.6 -5.7 30.6
PlasMin 55.8 -8.5 -1.7 48.9 5.8 -24.2 -18.4 30.6
Met 56.6 41.3 3.1 94.8 56.4 -121.4 -65.1 29.7
FabMet 51.9 -110.2 -18.8 -39.5 -2.4 71.5 69.1 29.6
Mach 59.3 -48.4 -3.1 14.0 4.0 11.2 15.3 29.3
ENER 37.3 4.1 0.3 41.0 13.7 -24.9 -11.3 29.8
CONST 40.8 -12.0 0.7 28.2 0.3 0.8 1.1 29.3
TRAN 35.9 3.7 -3.4 43.0 5.4 -18.6 -13.1 29.9
OTHSER 59.4 11.1 -3.5 74.0 15.5 -59.3 -43.8 30.1
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