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Abstract

This paper examines the sectoral monetary transmission mechanism in
Tiirkiye during the inflation-targeting period. Using quarterly data for
2006Q1-2018Q2, it estimates VAR models for the agriculture, industry,
construction, and services sectors. The empirical framework includes sectoral
output, sectoral producer prices, sectoral credit, sectoral stock market indices,
the effective policy rate, and the nominal exchange rate. Impulse response
functions and forecast error variance decompositions assess the dynamic
effects of monetary policy shocks and the relative importance of transmission
channels. The findings show that monetary policy affects both sectoral output
and prices, but the magnitude and timing of responses vary across sectors. The
exchange rate channel is the most influential mechanism, particularly for
sectoral price dynamics, while the interest rate channel is especially relevant
for construction and services output. These results indicate that monetary
policy in Tiirkiye is not sectorally neutral and that aggregate analyses may
conceal important heterogeneity across production sectors.

Oz

Bu ¢alisma, enflasyon hedeflemesi doneminde Tiirkiye’deki sektdrel parasal
aktarim mekanizmasini incelemektedir. 2006C1-2018C2 donemine ait {i¢
aylik veriler kullanilarak tarim, sanayi, ingaat ve hizmetler sektdrleri icin VAR
modelleri tahmin edilmektedir. Ampirik gergeve sektorel ¢ikti, sektorel tiretici
fiyatlari, sektorel kredi, sektorel borsa endeksleri, efektif politika faizi ve
nominal déviz kurunu igermektedir. Etki tepki fonksiyonlari ve tahmin hatast
varyans ayristirmalari, para politikasi soklarinin dinamik etkilerini ve aktarim
kanallarinin ~ goreceli Onemini degerlendirmektedir. Bulgular, para
politikasinin hem sektorel ¢iktiyr hem de sektorel fiyatlar etkiledigini, ancak
tepkilerin biiyiikliigiiniin ve zamanlamasinin sektorler arasinda farklilik
gosterdigini ortaya koymaktadir. Déviz kuru kanali 6zellikle sektorel fiyat
dinamikleri agisindan en etkili mekanizma iken, faiz orani kanali ise 6zellikle
insaat ve hizmetler sektorlerinin ¢iktisi i¢in Onemlidir. Bu sonuglar,
Tiirkiye’de para politikasinin sektorel agidan tarafsiz olmadigini ve genel
analizlerin Uretim sektorleri arasindaki 6nemli heterojenligi gizleyebilecegini
gostermektedir.
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1. Introduction

What transforms a central bank’s policy rate decision into a macroeconomic force that
influences prices, output, credit, and exchange rates? This question is central to the monetary
transmission mechanism. Since the seminal work of Bernanke and Blinder (1992), Taylor (1995),
and Mishkin (1995), monetary transmission has been understood as the set of channels through
which monetary policy affects real activity, inflation, credit, asset prices, and exchange rates. Its
importance is especially evident under inflation targeting, where the short-term interest rate is the
main policy instrument. However, the transmission of monetary policy is neither immediate nor
uniform; it depends on financial structure, openness, expectations, balance sheets, and sectoral
characteristics.

The literature indicates that monetary transmission operates through several channels,
including interest rates, bank lending, credit constraints, asset prices, exchange rates, and
expectations. The interest rate channel is central in standard New Keynesian frameworks, where
policy-induced changes in real interest rates affect consumption and investment (Clarida et al.,
1999). The credit channel highlights the role of banks, collateral, and financial frictions in
amplifying monetary shocks (Gertler and Gilchrist, 1993; Bernanke and Gertler, 1995; Kashyap
and Stein, 1995). In open economies, the exchange rate channel is particularly relevant because
policy shocks influence import prices, external competitiveness, and balance sheets (Mishkin,
1995; Cushman and Zha, 1997; Kim and Roubini, 2000).

Empirical studies on emerging markets generally find that monetary transmission is
weaker, more unstable, and more dependent on external conditions than in advanced economies.
Evidence from Thailand, India, Brazil, Sri Lanka, and other emerging economies highlights the
importance of exchange rates, financial depth, credibility, and institutional structure in shaping
policy effectiveness (Disyatat and Vongsinsirikul, 2003; Catao et al., 2008; Mishra et al., 2012;
Perera and Wickramanayake, 2013; Sengupta, 2014). Sectoral studies show that monetary policy
affects industries differently because sectors vary in capital intensity, credit dependence, pricing
power, and exposure to external shocks (Dale and Haldane, 1995; Ramaswamy and Slek, 1998;
Weber et al., 2011).

For Tirkiye, the literature has primarily focused on aggregate monetary transmission.
Berument (2007) shows that monetary tightening reduces output and prices in a small open
economy. Kara et al. (2007) emphasize the roles of the exchange rate and output gap under
inflation targeting. Yilmazkuday (2011) finds evidence supporting the credit channel, while
Akyurek et al. (2011) argue that inflation targeting improved policy transmission. Kilinc and Tunc
(2014), Domac et al. (2019), and Can et al. (2020) highlight the importance of the interest rate,
liquidity, asset price, and exchange rate channels in explaining inflation and output dynamics in
Tiirkiye. More recent evidence for Tiirkiye also suggests that monetary transmission has become
more sensitive to exchange rate stress, liquidity conditions, policy-rate volatility, and credit-
market segmentation, particularly after 2018 (Giirkaynak et al., 2023; Isik and Bulut, 2024; Can
et al., 2025). This reinforces the need to examine transmission not only at the aggregate level but
also across sectors with different import intensity, balance-sheet exposure, and credit dependence.

Despite the growing literature, sectoral monetary transmission in Tirkiye remains
relatively underexplored. Aggregate models indicate whether monetary policy affects total output
and inflation, but they may obscure important differences among agriculture, industry,
construction, and services. This gap is significant because sectors differ in their reliance on
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imported inputs, bank credit, working capital, investment cycles, and price-setting behavior.
Consequently, a policy rate shock may affect construction through financing costs, industry
through exchange-rate-sensitive input prices, agriculture through cost-push factors, and services
through domestic demand. The purpose of this paper is to uncover these heterogeneous sectoral
responses and identify which transmission channels dominate in each sector.

This paper addresses four research questions. First, does a monetary policy shock affect
sectoral output and sectoral price dynamics in Tiirkiye? Second, are the responses of agriculture,
industry, construction, and services symmetric, or do they differ in timing, magnitude, and
persistence? Third, which transmission channel — interest rate, exchange rate, credit, or asset price
— explains the largest share of sectoral fluctuations? Fourth, does the exchange rate channel
dominate sectoral monetary transmission in Tiirkiye, as expected in a financially open and import-
dependent emerging economy? By answering these questions, the paper evaluates whether
monetary policy is sectorally neutral or whether its effects are concentrated in specific parts of
the economy.

To answer these questions, the paper uses quarterly data from 2006Q1 to 2018Q2 and
estimates a vector autoregressive (VAR) model for the sectoral monetary transmission
mechanism. The empirical strategy follows the VAR approach initiated by Sims (1980) and
widely used in monetary transmission studies. The main advantage of this strategy is that it
captures the dynamic and sector-specific effects of monetary policy shocks within a unified
framework. Using VAR models, impulse response functions, variance decompositions, and the
blocking-off approach, the analysis identifies not only whether monetary policy affects sectoral
output and prices, but also when, how strongly, and through which channels these effects occur.
This is particularly useful for Tiirkiye, where exchange rate sensitivity, credit dependence, and
production structures differ substantially across sectors.

Tiirkiye is a special case because monetary transmission occurs in an economy with
inflation targeting, high exchange rate sensitivity, significant import dependence, and recurrent
external shocks. The empirical model examines four broad sectors: agriculture, industry,
construction, and services, which have markedly different structures. For example, industrial
production is closely linked to imported intermediate goods, construction is highly sensitive to
financing costs, and agricultural prices are vulnerable to supply and input cost shocks. These
features make Tiirkiye an informative setting for studying sectoral monetary transmission.

The findings indicate that monetary policy shocks visibly affect both sectoral output and
sectoral prices, but the transmission is heterogeneous. A positive shock to the effective policy rate
generally leads to a disinflationary response in sectoral prices, consistent with standard monetary
theory. However, sectoral output responses vary across agriculture, industry, construction, and
services. The exchange rate channel is the most pervasive mechanism, especially for sectoral price
dynamics. Variance decompositions indicate that exchange rate shocks account for large shares
of long-run price fluctuations, reaching 37.09 percent in agriculture, 38.97 percent in construction,
and 43.63 percent in services at the sixteen-quarter horizon. The interest rate channel is
particularly important for construction and services output.

This paper makes three contributions. First, we shift the focus from aggregate monetary
transmission in Tiirkiye to sectoral transmission, demonstrating that monetary policy is not
sectorally neutral. Second, we identify the relative importance of the interest rate, exchange rate,
credit, and asset price channels across major production sectors. Third, we provide evidence
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relevant to other emerging market economies with high exchange rate pass-through, foreign
currency exposure, and import-dependent production structures. In this respect, the paper
complements the broader literature on monetary transmission in small open economies and
emerging markets.

The remainder of the paper is structured as follows. Following this introduction, Section 2
describes the dataset. Section 3 details the empirical strategy. Section 4 presents the empirical
findings, followed by concluding remarks in Section 5.

2. Data

This study examines the sectoral monetary transmission mechanism in Tirkiye using
quarterly data from 2006Q1 to 2018Q2. The analysis begins with the adoption of the explicit
inflation-targeting regime in Tiirkiye, which provides a consistent monetary policy framework for
assessing the effects of policy rate changes. The sample ends in 2018Q2 to exclude the
exceptional exchange rate shock in 2018Q3 and subsequent structural disturbances that could
distort the estimation of a stable transmission mechanism'. Therefore, the selected period allows
the empirical analysis to focus on the interaction between monetary policy, sectoral output, and
sectoral price dynamics under a broadly comparable policy regime.

The empirical analysis focuses on four broad sectors: agriculture, industry, construction,
and services. These sectors are selected because they represent the main components of aggregate
economic activity and differ substantially in production structure, import dependence, credit
sensitivity, price-setting behavior, and exposure to financial conditions. The sectoral
classification follows the NACE Rev. 2 framework. Agriculture corresponds to section A;
industry includes sections B, C, D, and E; construction corresponds to section F; and services
cover sections G through U. This classification allows evaluation of whether a common monetary
policy shock generates different responses across sectors.

The dataset includes six variables for each sector: sectoral output, sectoral prices, sectoral
credit, the relevant sectoral stock market index, the effective policy rate, and the nominal
exchange rate. Sectoral output is measured by sectoral GDP deflated by the SPPI?. Sectoral prices
are represented by the sectoral producer price index. Sectoral credit is measured by real sectoral
credit, deflated by the SPPI. The asset price channel is proxied by the corresponding BIST sectoral
stock market index. The monetary policy stance is represented by the CBRT effective policy rate.
The exchange rate is defined as a currency basket composed equally of the EUR/TRY and
USD/TRY exchange rates. These variables allow the main channels of monetary transmission —
interest rate, exchange rate, credit, and asset price channels — to be examined within a unified
empirical framework. The data are obtained from the Central Bank of the Republic of Tiirkiye,
the Banking Regulation and Supervision Agency, Borsa Istanbul, and the Turkish Statistical
Institute. Table 1 provides brief descriptions of the variables.

! Although this sample choice improves the internal consistency of the estimated transmission mechanism,
it also implies that the results should be interpreted as evidence for the relatively stable inflation-targeting
period before the 2018 exchange-rate episode. Monetary transmission may have evolved after 2018 because
of unconventional policy episodes, heightened exchange-rate volatility, macroprudential interventions, and
the subsequent normalization process.

2 SPPI is used as the deflator because the analysis focuses on sectoral producer-side dynamics rather than
household consumption prices.
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Table 1. Labels, Definitions and Sources of the Variables

Variable Label Variable Definition Source
SBIST Sectoral stock market index BIST

SCRD Sectoral credit deflated by SPPI BRSA

EPR Effective policy rate (CBRT)? CBRT

EXR Nominal exchange rate? CBRT

SPPI Sectoral producer price index (2010=100) TURKSTAT
SGDP Sectoral output level deflated by the SPPI TURKSTAT

The paper uses a three-month average. Except for the exchange rate, interest rate, and stock
market indices, all variables are seasonally adjusted using the X-13 method, as recommended by
de Dios Tena and Tremayne (2009). All variables except the interest rate are expressed in
logarithms, following Carpenter and Demiralp (2012). Standard unit root tests, including the
Augmented Dickey-Fuller (ADF) and Kwiatkowski et al. (KPSS) tests, indicate that some original
data series have a unit root at their level, but the unit root hypothesis is rejected for the first
differences of all data. According to Johansen’s A-max and A-trace tests, the variables are
cointegrated. Following the approach of Sims et al. (1990) and Liitkepohl and Reimers (1992),
the log levels of the variables can be used to obtain a consistent estimate.

3. Empirical Strategy
3.1. General Representation of the VAR Model

The empirical strategy employs a vector autoregressive (VAR) model. The VAR
methodology is appropriate because it treats the variables as jointly endogenous and allows
monetary policy shocks to propagate dynamically through sectoral output, prices, credit, asset
prices, and the exchange rate. Since Sims (1980), VAR models have been widely used in
monetary economics because they provide a flexible framework for identifying the effects of
policy shocks without imposing overly restrictive structural assumptions. In this study, the VAR
approach is particularly useful because the aim is not only to estimate the average effect of
monetary policy but also to compare the relative importance of alternative transmission channels
across sectors.

The general VAR model can be written as follows:

Yie =cs+ A1V +AxsYsr o+ + Aj,sys,t—j + Uyt D
where Y;, is the vector of endogenous variables for sector s, c¢; is a vector of constants,
Aig Ay, ..., Aj s are coefficient matrices, and u;, is the vector of reduced-form innovations. The
subscript s denotes the sector: agriculture, industry, construction, or services. The model is

estimated separately for each sector to allow dynamic responses and variance decompositions to
differ across sectors.

The sectoral VAR vector is defined as follows:

3 The effective policy rate refers to the overnight borrowing rate for 20062010 and the weighted average
funding cost after 2010, as set by the CBRT.

4 The nominal exchange rate is a currency basket, equally composed of EUR:TRY and USD:TRY, because
both currency pairs significantly impact the Turkish economy through Turkey’s connections to the rest of
the world in capital flows, commodity prices, and international trade.

e
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SGDP;,
SPPI,
SCRD,,
SBIST,, )
EPR,
EXR,

Yoo =

where SGDP;, denotes sectoral real output, SPPI, is the sectoral producer price index, SCRD,
represents real sectoral credit, SBIST;, is the relevant sectoral stock market index, EPR, is the
CBRT effective policy rate, and EXR, is the nominal exchange rate basket. This ordering reflects
the assumption that real and price variables respond with some delay to financial and policy
innovations, while monetary policy and exchange rate dynamics may react more quickly to
macroeconomic and financial developments.

The recursive ordering is chosen to reflect the information structure of a small open
emerging economy at quarterly frequency. Sectoral real activity and producer prices are ordered
first because production decisions, contracts, inventories, and price-setting frictions imply that
these variables adjust with delay to financial and policy innovations within the same quarter.
Sectoral credit and sectoral stock prices are placed before the policy rate because financial
conditions and asset valuations may contain contemporaneous information about sectoral balance
sheets and demand conditions. The effective policy rate is ordered before the exchange rate to
allow the nominal exchange rate to react contemporaneously to monetary policy news, risk-
premium shocks, and capital-flow conditions. This is particularly relevant for Tiirkiye, where
exchange rates adjust rapidly to policy signals and external financing conditions. Therefore, the
baseline ordering does not assume that the exchange rate is sluggish; rather, by placing the
nominal exchange rate last, it allows the nominal exchange rate to respond immediately to all
preceding macroeconomic, financial, and policy innovations.

The estimated model can also be expressed in a compact lag polynomial form as follows:
As(L)Ysr = ¢ + ugy 3)

where A4, (L) is a lag polynomial matrix. The reduced-form residuals are orthogonalized to identify
the monetary policy shock. Let the reduced-form residuals be denoted by u;,, and the orthogonal
structural innovations by &, .. The relationship between them is as follows:

Ugt = Ps‘gs,t (4)

where P, is the lower triangular matrix from the Cholesky decomposition of the residual
covariance matrix. The monetary policy shock is identified as an unexpected innovation in the
effective policy rate. This approach allows tracing the dynamic responses of sectoral output and
prices to a policy rate shock over a 16-quarter horizon.

3.2. Impulse Response Analysis

Impulse response functions are used to analyze how sectoral variables respond over time
to a one-time positive shock to the CBRT effective policy rate. Formally, the moving average
representation of the VAR model is as follows:
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Ys,t = Us + Z l»bh,s Est—h (5)
h=0

where 1, ¢ represents the matrix of impulse responses at horizon h.

The response of sectoral output or sectoral prices to a monetary policy shock is as follows:

dSGDP dSPPI
IRFsgpps(h) = Tﬂ?h s IRF(spprsyn) = Tw 6)

where d<EPR is the monetary policy shock. The expected theoretical sign of the output response

is negative after the transmission lag, and the expected sign of the price response is also negative,
as monetary tightening reduces demand pressures and stabilizes inflation expectations. However,
the sign and timing of the response may differ across sectors due to sector-specific rigidities, input
structures, financing requirements, and exchange rate exposure.

Impulse response analysis is central to this paper because it reveals the dynamic pattern of
monetary transmission. For example, a sector may not respond immediately to monetary
tightening if production contracts, inventory accumulation, or price rigidities delay the
adjustment. Similarly, a sector may initially show a positive output response before the
contractionary effect becomes dominant. Such short-run deviations do not necessarily contradict
monetary theory; rather, they may reflect sectoral frictions and the gradual nature of transmission.
This is particularly relevant in Tiirkiye, where exchange rate movements, imported input costs,
and balance sheet effects may alter the timing of monetary policy transmission.

3.3. Channel Identification and Blocking-Off Strategy

To evaluate the relative importance of the transmission channels, the analysis uses a
blocking-off strategy. The full six-variable VAR model includes all relevant sectoral channels:
credit, asset prices, interest rates, and exchange rates. Restricted models are then estimated by
excluding the variable representing a specific channel. If excluding a channel meaningfully
changes the impulse response of sectoral output or prices, that channel is considered an important
mechanism of monetary transmission.

YFM = [SGDP,,, SPPI,,, SCRD,,, SBIST, ,, EPR,, EXR,| (7)
A restricted model excluding channel k can be represented as follows:
Ys,_tk = Ys{rtu”/ Xt )

where X, denotes the variable associated with the excluded channel. Specifically, excluding
SCRDy, blocks the credit channel; excluding SBIST;, blocks the asset price channel; excluding
EPR, blocks the interest rate channel; and excluding EXR, blocks the exchange rate channel. This
strategy follows the approach of Ramey (1993), who evaluates the relevance of a transmission
channel by comparing model dynamics with and without the channel.

The difference between the full-model and restricted-model impulse responses is as
follows:

AIRF;, (h) = IREF*!(h) — IRF*(h) )
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A larger value of AIRF; ; (h) indicates that channel k has greater explanatory power for the
response of sector s at horizon h. This approach is useful because monetary transmission is not
observed directly; instead, it must be inferred from how the system changes when a theoretically
relevant channel is removed from the model. In the case of Tiirkiye, special attention is given to
the exchange rate channel because exchange rate pass-through is expected to be strong in an
import-dependent, financially open economy.

It is important to interpret the blocking-off exercise as a measure of the total contribution
of a transmission bundle rather than as a perfectly isolated causal channel. Excluding a variable
such as the exchange rate removes not only the direct exchange-rate response but also all indirect
interactions that operate through that variable, including exchange-rate expectations, imported
input-cost dynamics, and exchange-rate pass-through to sectoral producer prices. Therefore, AIRF
values should be read as the change in the system’s dynamic response when a channel and its
associated feedback effects are removed from the VAR.

3.4. Forecast Error Variance Decomposition

In addition to impulse response functions, forecast error variance decomposition
determines the proportion of sectoral output and price fluctuations explained by each shock.
While impulse responses show the direction and persistence of dynamic effects, variance
decompositions quantify the relative contribution of each variable to forecast uncertainty. This
provides a complementary measure of the importance of monetary transmission channels.

For a given variable i in sector s, the H-period forecast error variance share attributable to
shock j is as follows:

Y3 (elpnse)’
Y=Y efn s se:)

where e; is a selection vector for variable i, e; is a selection vector for shock j, 1, s is the impulse

FEVD,:J"S(H) = (10)

response matrix at horizon h, and H is the forecast horizon. The analysis reports variance
decompositions for two-, four-, eight-, and sixteen-quarter horizons. These horizons distinguish
the short-run, medium-run, and long-run effects of monetary policy and other transmission
variables.

Variance decomposition analysis is particularly useful for determining whether sectoral
output and prices are mainly influenced by their own shocks or by policy-related and financial
variables. For example, if exchange rate shocks account for a large share of sectoral price variation
over longer horizons, this indicates that the exchange rate channel is a dominant mechanism of
price transmission. Similarly, if policy rate shocks account for a large share of construction output
variation, this supports the view that the interest rate channel is particularly important for sectors
sensitive to credit and investment.
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4. Empirical Findings
4.1. Preliminary Analysis

Before discussing the empirical findings, it is important to note that the optimal lag length,
according to the Schwarz and Hannan-Quinn criteria, is one quarter. However, one lag may be
insufficient to capture the underlying mechanics of the system, which can lead to autocorrelation
in the residuals. Therefore, we estimate the vector autoregressive models with two lags, as
recommended by Disyatat and Vongsinsirikul (2003), allowing the model to capture more
complex impulse response dynamics. The estimated models pass residual autocorrelation and
stability diagnostics.

4.2. Impulse Response Functions

Figure 1 shows the dynamic responses of sectoral output and sectoral prices to an
unexpected increase in the CBRT effective policy rate®. The results indicate that monetary
tightening does not produce a uniform response across sectors. In the first few quarters, output
increases in agriculture, industry, and construction, while the services sector responds more
moderately. This initial positive response may reflect short-run sectoral rigidities, existing
production commitments, inventory behavior, or relatively inelastic demand for some sectoral
goods. However, as the time horizon extends, the effect of the policy rate shock becomes
contractionary in most sectors. This pattern suggests that the real effects of monetary tightening
emerge with a lag, consistent with the broader monetary transmission literature, which
emphasizes delayed output responses to policy shocks (Bernanke and Gertler, 1995; Mishkin,
1995).

(a) Response of SGDP to EPR (b) Response of SPPI to EPR

e A griculture e Industry e A griculture e Industry

Construction === Services Construction === Services
0,10 0,005
0,05 TR 0,000
0,00 -0,005

V ——
-0,05 -0,010
-0,10 -0,015
— NN <t N O~ NSO AN n o — NN <t N O~ AN n o

—_ e e — —_ e —

Figure 1. Sectoral Impulse Responses to a Positive Effective Policy-Rate Shock

A complementary explanation is the exchange-rate cost channel. If a contractionary policy
shock is associated with a temporary appreciation of the Turkish lira, imported intermediate

5 To preserve readability, the combined sectoral figures report point estimates only; however, the discussion
focuses on responses that are persistent and statistically distinguishable from zero in the corresponding
single-sector impulse-response figures. The full confidence-band figures are available upon request.
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inputs, energy, and raw materials become less costly in domestic-currency terms. This effect may
temporarily support production in import-dependent sectors, particularly industry, before the
standard demand-side contraction becomes dominant. In this sense, the short-run positive or near-
zero output responses should not be interpreted as evidence against monetary transmission; rather,
they reflect the coexistence of demand, cost, and exchange-rate channels in a small open
economy.

The sectoral price responses align more closely with standard monetary theory. Following
a positive shock to the effective policy rate, sectoral price indicators generally decline, indicating
that monetary tightening has a disinflationary effect at the sectoral level. This finding supports
the view that the CBRT’s policy stance influences not only aggregate inflation but also sector-
specific pricing behavior. The decline is particularly pronounced in the industrial sector, where
prices respond negatively and persistently. Given the relatively high import content of industrial
production in Tiirkiye, this result also suggests that monetary policy affects industrial prices
through both domestic demand conditions and exchange-rate-related cost channels. The
construction and services sectors exhibit more gradual price responses, while agriculture displays
a more volatile pattern, reflecting the greater role of supply-side factors, weather-related shocks,
and food price rigidity in agricultural pricing.

The short-run near-zero or mildly positive price responses in some sectors may also be
interpreted as a limited price-puzzle pattern in the VAR sense. Such a pattern can arise when the
policy rate reacts to anticipated inflationary pressures that are not fully captured by the
information set. Although the sectoral SPPI responses generally turn negative over the horizon,
future work could include additional global cost indicators, such as commodity or energy price
indices, to further reduce the possibility of a price puzzle.

Figure 2 provides further evidence by comparing the relative importance of different
transmission channels using the blocking-off approach®. The results indicate that the exchange
rate channel plays a central role in explaining both sectoral output and sectoral price responses.
When the exchange rate channel is excluded from the model, the impulse responses change
substantially across all sectors. This finding is theoretically plausible for Tiirkiye, given the
country’s openness to international trade, reliance on imported intermediate inputs, and sensitivity
to exchange rate movements. In small open economies, exchange rate fluctuations affect prices
through import costs and expectations, and influence output through competitiveness, balance
sheet effects, and foreign-currency-denominated liabilities (Cushman and Zha, 1997; Ito and Sato,
2008; Kim and Roubini, 2000).

6 The 2nd, 4th, 8th, and 16th periods of the impulse responses in Figure 2 are presented in Table A1 in the
Appendix.
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Panel A. Agriculture Sector
(a) Response of SGDP to EPR (b) Response of SPPI to EPR
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Panel B. Industry Sector
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Panel C. Construction Sector
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Figure 2. Blocking-off Analysis of Monetary Transmission Channels by Sector.
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Panel D. Services Sector
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Figure 2. Continued

The industrial sector exhibits one of the clearest exchange rate effects. When the exchange
rate channel is blocked, the responses of both output and prices differ significantly from the full
VAR results. This suggests that the industrial sector is highly exposed to exchange rate
movements, most likely due to its reliance on imported raw materials, energy, and intermediate
goods.

The construction sector is particularly sensitive to monetary policy. Figure 2 indicates that
the interest rate channel is particularly significant for construction, reflecting the sector’s
dependence on credit conditions, mortgage rates, and investment financing. Because construction
activity is closely linked to borrowing costs, housing finance, and investment expectations, tighter
monetary policy can quickly reduce sector activity through higher financing costs. This finding
is consistent with the conventional interest rate channel of monetary transmission and with
sectoral studies showing that capital-intensive and credit-dependent sectors respond more
strongly to monetary policy shocks (Dale and Haldane, 1995; Ramaswamy and Slek, 1998).

The services sector also responds meaningfully to monetary policy, although the
transmission pattern differs somewhat from that of industry and construction. This indicates that
the interest rate channel plays a relatively strong role in services output dynamics. However, for
services prices, the exchange rate channel becomes dominant over longer horizons. This may
reflect the indirect effect of exchange rate movements on transportation, tourism, imported service
inputs, and general cost expectations.

The similarity between construction and services is also theoretically coherent. Both
sectors are largely non-tradable, closely linked to domestic demand, and relatively sensitive to
bank credit and financing conditions. This common structure explains why the interest-rate
channel is more visible in these sectors than in agriculture and parts of industry, where supply
shocks and exchange-rate-sensitive input costs play a larger role.

4.3. Forecast Error Variance Decomposition

Table 2 reports the forecast error variance decomposition of sectoral output and sectoral
producer prices at different forecast horizons. While impulse response functions show the
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direction and dynamic adjustment of sectoral variables following a monetary policy shock,
variance decompositions quantify the relative importance of each shock in explaining forecast
uncertainty. This allows us to assess whether sectoral output and price fluctuations are mainly
driven by their own innovations or by monetary and financial transmission channels, including
the effective policy rate, credit, asset prices, and the exchange rate. The discussion focuses on
horizons of two, four, eight, and sixteen quarters in order to distinguish short-run, medium-run,
and longer-run transmission effects.

Table 2. Variance Decomposition of SGDP and SPPI for Different Sectors
Panel A. Agriculture Sector

. SGDP SPPI
Variable 2 4 8 16 2 4 8 16
SGDP 74.84 68.86 67.90 67.61 34.98 31.09 24.84 15.37
SPPI 23.76 26.87 27.16 27.32 60.71 58.29 50.17 38.89
SCRD 0.00 0.45 0.43 0.43 0.11 0.53 0.75 0.79
SBIST 0.04 0.63 0.92 0.96 1.64 1.93 2.39 1.77
EPR 1.36 2.63 2.83 2.85 0.62 0.85 1.42 6.10
EXC 0.00 0.56 0.76 0.82 1.94 7.32 20.42 37.09
Panel B. Industry Sector
. SGDP
Variable 2 4 8 16 2 4 8 16
SGDP 78.03 57.11 38.15 20.66 8.35 7.47 11.41 16.79
SPPI 2.79 3.07 4.06 37.73 79.33 68.55 51.98 54.31
SCRD 2.92 491 9.85 8.09 7.13 6.62 5.42 3.56
SBIST 9.31 19.88 15.55 4.94 0.02 2.60 1.97 3.06
EPR 2.41 2.55 3.36 5.78 4.74 8.48 8.34 3.82
EXC 4.54 12.47 29.03 22.80 0.42 6.28 20.88 18.47
Panel C. Construction Sector
. SGDP
Variable 2 4 8 16 2 4 8 16
SGDP 79.02 66.07 56.51 50.06 5.00 5.65 3.35 2.57
SPPI 10.28 14.23 12.26 15.55 92.45 82.23 55.22 43.05
SCRD 2.82 2.56 2.58 2.59 1.58 1.98 3.13 342
SBIST 1.30 1.25 2.39 6.11 0.53 0.86 0.86 4.96
EPR 4.41 12.14 12.67 12.26 0.22 6.13 10.52 7.03
EXC 2.16 3.75 13.59 13.44 0.21 3.15 26.92 38.97
Panel D. Services Sector
. SGDP
Variable 2 4 8 16 2 4 8 16
SGDP 78.06 61.95 51.31 46.14 9.18 19.48 28.47 27.02
SPPI 6.47 10.21 10.90 10.40 81.83 57.55 25.31 8.11
SCRD 0.04 1.85 1.73 2.71 1.61 4.52 6.88 8.22
SBIST 0.19 1.17 2.50 3.82 0.61 0.92 1.01 0.81
EPR 15.06 17.29 15.54 13.65 6.65 15.40 22.76 12.21
EXC 0.17 7.53 18.02 23.27 0.12 2.13 15.58 43.63

The results confirm that monetary transmission in Tiirkiye is highly heterogeneous across
sectors. In agriculture, sectoral output fluctuations are predominantly explained by own shocks.
SGDP shocks account for 67.61 percent of agricultural output variation at the sixteen-quarter
horizon, while the direct contribution of policy rate shocks remains limited at 2.85 percent. This
indicates that agricultural output is less directly responsive to monetary policy than other sectors.
Such a pattern is economically intuitive because agricultural production is strongly affected by
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weather conditions, harvest cycles, biological production lags, agricultural support policies, and
other supply-side rigidities that are only partly related to monetary policy. However, agricultural
price dynamics display a different pattern. Exchange rate shocks explain 37.09 percent of
agricultural price variation at the sixteen-quarter horizon, while policy rate shocks explain 6.10
percent. This suggests that the exchange-rate channel is considerably more important for
agricultural prices than the domestic interest-rate channel. The result is consistent with Tiirkiye’s
reliance on imported agricultural inputs such as fertilizers, fuel, machinery, pesticides, and animal
feed. Exchange-rate movements therefore affect agricultural prices primarily through imported-
input cost pressures rather than through the domestic policy rate alone. The relatively limited
contribution of the asset-price channel should also be interpreted cautiously, because the BIST
agricultural sector index includes a small number of publicly listed firms and may be a noisy
proxy for the broader agricultural sector.

In the industrial sector, the variance decomposition results highlight the importance of the
exchange-rate channel for both output and prices. Exchange rate shocks explain 29.03 percent of
industrial output variation at the eighth quarter and 22.80 percent at the sixteen-quarter horizon.
For industrial prices, the contribution of exchange rate shocks rises to 20.88 percent at the eighth
quarter and remains sizeable at 18.47 percent at the sixteen-quarter horizon. These results indicate
that the exchange rate channel is not merely a short-run disturbance but a persistent source of
industrial output and price fluctuations. This finding is theoretically plausible for Tiirkiye, given
the relatively high import content of industrial production and the sector’s reliance on imported
raw materials, energy, and intermediate goods. In this context, exchange-rate movements affect
industrial dynamics through both cost-push pressures and external competitiveness. By contrast,
policy rate shocks explain a smaller share of industrial output and price variation, suggesting that
the direct interest-rate channel is less dominant in industry than the exchange-rate channel.

The construction sector shows a stronger role for the domestic interest-rate channel. Policy
rate shocks explain 12.14 percent of construction output variation at the fourth quarter and 12.26
percent at the sixteen-quarter horizon. This relatively high contribution reflects the interest-
sensitive nature of construction demand and supply. Construction activity is closely linked to
borrowing costs, mortgage conditions, investment financing, and expectations about future
demand. Therefore, tighter monetary policy can affect the sector through higher financing costs
and weaker credit-supported investment. At the same time, exchange rate shocks explain 38.97
percent of construction price variation at the sixteen-quarter horizon, indicating that construction
prices are also highly exposed to imported input costs, especially through materials, energy, and
exchange-rate-sensitive cost components. Hence, construction is affected by a dual mechanism:
its output is strongly linked to the interest-rate channel, while its price dynamics are substantially
influenced by the exchange-rate channel.

The services sector also displays an important role for the interest-rate channel in output
dynamics. Policy rate shocks explain 15.06 percent of services output variation at the second
quarter, 17.29 percent at the fourth quarter, and 13.65 percent at the sixteen-quarter horizon. This
confirms that services output is sensitive to domestic demand and financing conditions. The
similarity between construction and services is theoretically coherent, since both sectors are
largely non-tradable, closely linked to domestic demand, and relatively dependent on bank credit
and financing conditions. However, services price dynamics are again dominated by the
exchange-rate channel over longer horizons. Exchange rate shocks explain 43.63 percent of
services price variation at the sixteen-quarter horizon, while policy rate shocks account for 12.21
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percent. This may reflect the indirect effects of exchange-rate movements on transportation,
tourism, imported service inputs, and general cost expectations.

Overall, the forecast error variance decomposition results reinforce the main conclusion
that monetary transmission in Tiirkiye is not sectorally neutral. The exchange-rate channel is the
most pervasive mechanism, particularly for sectoral price dynamics. Its role is especially strong
in agriculture, construction, and services prices, and it remains important for industrial output and
prices. The interest-rate channel is more visible in construction and services output, reflecting the
credit dependence and domestic-demand sensitivity of these sectors. By contrast, agriculture is
largely driven by own output shocks, highlighting the importance of non-monetary and supply-
side determinants. The credit and asset-price channels play a more limited role compared with the
exchange-rate and interest-rate channels, although they still contribute to sectoral fluctuations at
specific horizons. Taken together, the results indicate that the CBRT’s policy actions are
transmitted to the real economy and prices through multiple channels, but the strength and
composition of these channels depend on sector-specific structures, including import dependence,
credit sensitivity, price-setting behavior, and exposure to exchange-rate movements.

4.4. Robustness Check

As a robustness check, we re-estimated the VAR models using an alternative small-open-
economy ordering in which the exchange rate is placed before the effective policy rate. The main
qualitative findings remain unchanged: the exchange-rate channel continues to dominate sectoral
price dynamics, while the interest-rate channel remains particularly relevant for construction and
services output. This indicates that the main conclusions are not driven by the baseline ordering.

(a) Response of SGDP to EPR (b) Response of SPPI to EPR

e A griculture e Industry e A griculture e Industry

Construction === Services Construction === Services
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Figure 3. Sectoral Impulse Responses to A Positive Effective Policy-Rate Shock with A Different
Ordering.

5. Concluding Remarks

This paper examines the sectoral monetary transmission mechanism in Tiirkiye by
analyzing how monetary policy shocks affect sectoral output and price dynamics. Using quarterly
data from 2006Q1 to 2018Q2, the analysis employs a vector autoregressive framework to capture
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the responses of agriculture, industry, construction, and services to innovations in the CBRT’s
effective policy rate. The empirical model includes sectoral output, sectoral prices, sectoral credit,
sectoral stock market indicators, the effective policy rate, and the exchange rate, allowing the
main channels of monetary transmission to be evaluated at the sectoral level. The significance of
this paper lies in its sectoral perspective. While aggregate analyses are useful for assessing the
overall stance and effectiveness of monetary policy, they may conceal substantial heterogeneity
across sectors. In an emerging market economy such as Tiirkiye, where production structures,
import dependence, credit needs, and price-setting mechanisms differ markedly across sectors,
the sectoral dimension is essential for understanding the true transmission of monetary policy.

The empirical findings indicate that monetary policy shocks have economically significant
effects on sectoral output and prices, although the strength, timing, and direction of these effects
vary by sector. The impulse response functions show that a positive shock to the effective policy
rate generally produces a disinflationary effect on sectoral prices, consistent with conventional
monetary transmission theory. However, sectoral output responses are not uniform. Agriculture,
industry, and construction initially display positive or delayed responses before the contractionary
effects of monetary tightening become more apparent, while the services sector reacts more
moderately. Channel analysis reveals that the exchange rate channel is the most pervasive
mechanism across sectors, especially for price dynamics. This is particularly relevant for Tiirkiye,
where exchange rate movements are closely linked to import costs, inflation expectations, and
production costs. The interest rate channel is especially important for construction and services
output, reflecting the sensitivity of these sectors to financing conditions. Variance decomposition
results further show that exchange rate shocks explain a significant share of longer-term price
fluctuations in agriculture, industry, construction, and services, while policy rate shocks are more
prominent in explaining construction and services output dynamics.

The paper contributes to the monetary transmission literature in three main ways. First, it
adds to the aggregate evidence on Tiirkiye by showing that monetary policy transmission is not
sectorally neutral. Previous studies on Tiirkiye generally emphasize the role of the exchange rate,
interest rate, and asset price channels at the macroeconomic level. This study extends that
discussion by demonstrating that the importance of these channels varies across production
sectors. Second, the paper contributes to the broader literature on emerging market economies by
confirming that exchange rate pass-through remains a central component of monetary
transmission in small open economies. Third, the findings are relevant beyond Tiirkiye, as many
emerging economies share similar structural characteristics, including high import dependence,
foreign exchange sensitivity, relatively shallow financial markets, and sectoral differences in
credit access. Therefore, the results suggest that monetary policy in comparable economies may
also generate heterogeneous sectoral effects, particularly where exchange rate movements
strongly influence domestic prices and production costs.

Regarding policy implications, monetary authorities should consider sectoral heterogeneity
when assessing the effectiveness and sector-specific impacts of policy tightening or easing. A
uniform policy rate decision may produce different real and nominal effects across sectors,
depending on their credit dependence, import intensity, exposure to exchange rate movements,
and pricing flexibility. In Tiirkiye, the dominance of the exchange rate channel means that price
stability depends not only on the direct effect of interest rates on aggregate demand but also on
the credibility of monetary policy, exchange rate expectations, and external financing conditions.
The strong response of construction and services output to interest rate shocks also indicates that
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monetary tightening may have relatively larger real effects in sectors reliant on borrowing and
domestic demand. Therefore, monetary policy should be complemented by macroprudential
measures, policies to reduce foreign currency mismatches, and structural reforms aimed at
lowering import dependence in production. Such complementary policies may enhance the
effectiveness of monetary transmission while reducing sectoral costs of disinflation.

This study has limitations that suggest several directions for future research. First, the
sample period ends in 2018Q2 to avoid the exceptional shocks observed after 2018. While this
choice improves the internal consistency of the estimation period, it prevents the analysis from
capturing more recent developments, including post-2018 exchange rate episodes, the pandemic
period, and subsequent changes in the monetary policy framework. Second, the analysis focuses
on broad sectoral aggregates, which may mask important differences within subsectors. A further
limitation is that the effective policy rate in Tiirkiye may itself respond to exchange-rate stress,
liquidity conditions, and risk-premium movements. Consequently, the identified policy shock
may contain non-policy risk components, a common issue in emerging-market VAR applications.
The linear VAR framework may mask state dependence between tightening and easing cycles.
Future research could therefore employ threshold VAR (TVAR), smooth-transition VAR
(STVAR), time-varying parameter VAR, or local-projection methods to examine nonlinear and
regime-dependent transmission. Further work may also compare Tiirkiye with other emerging
market economies to assess whether the dominance of the exchange rate channel and the sectoral
sensitivity to interest rates are country-specific or common features of monetary transmission in
financially open developing economies.
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APPENDIX

Table Al. Blocking-off Analysis of Monetary Transmission Channels by Sector

Panel A. Agriculture Sector

SGDP SPPI

Blocked channel ) 4 3 16 ) 4 3 16
EXR 0.064 -0.066 -0.024 -0.006 -0.001 0.005 0.007 0.011
SBIST 0.057 -0.076 -0.032 -0.001 -0.004 -0.001 -0.003 -0.003
SCRD 0.055 -0.093 -0.040 -0.004 -0.005 0.000 0.000 0.001
All Channel Except EPR 0.067 -0.082 -0.036 -0.004 -0.003 0.001 0.001 0.001
Panel B. Industry Sector

. SGDP SPPI
Variable 2 4 8 16 2 4 8 16
EXR 0.016 0.004 0.006 0.004 -0.006 -0.006 -0.011 -0.032
SBIST 0.014 0.000 -0.005 -0.029 -0.006 -0.008 -0.007 -0.005
SCRD 0.008 -0.005 -0.002 -0.004 -0.007 -0.007 -0.007 -0.006
All Channel Except EPR 0.010 -0.005 -0.005 -0.009 -0.005 -0.004 -0.001 -0.001
Panel C. Construction Sector

. SGDP SPPI
Variable 2 4 8 16 2 4 8 16
EXR 0.019 0.011 0.014 0.015 0.002 0.012 0.016 0.002
SBIST 0.021 -0.002 -0.003 -0.008 -0.001 0.004 0.004 -0.003
SCRD 0.016 0.006 -0.003 -0.002 -0.003 0.005 0.005 -0.002
All Channel Except EPR 0.032 0.026 0.016 -0.004 0.000 0.007 0.010 0.012
Panel D. Services Sector

. SGDP SPPI
Variable 2 4 8 16 2 4 8 16
EXR 0.003 0.014 0.017 0.016 0.000 0.001 0.004 0.008
SBIST -0.001 0.004 0.001 0.000 0.000 0.001 0.002 0.001
SCRD 0.001 0.003 0.003 -0.001 0.001 0.002 0.003 0.002
All Channel Except EPR 0.006 0.016 0.006 -0.009 0.001 0.002 0.004 0.001
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    A  s  ( L )


    u  s , t


    𝜀  s , t


    u  s , t =   P  s   𝜀  s , t


    P  s


    Y  s , t =   𝜇  s +   ∑  h = 0 ∞    𝜓  h , s   𝜀  s , t − h


    𝜓  h , s


  h


  I R   F  S G D P , s ( h ) =   𝜕   S G D P  s , t + h  𝜕   𝜀  t  E P R


  I R   F   { S P P I , s }  ( h ) =   𝜕   S P P I  s , t + h  𝜕   𝜀  t  E P R


  𝜕   𝜀  t  E P R


    Y  s , t  F u l l =    [   S G D P  s , t ,     S P P I  s , t ,     S C R D  s , t ,   S B I S T  s , t ,     E P R  t ,     E X R  t ] ′


    Y  s , t  − k   =     Y  s , t  F u l l /     X  k , t


    X  k , t


    S C R D  s , t


    S B I S T  s , t


    E P R  t


    E X R  t


  ∆   I R F  s , k  ( h ) =   I R F  s  F u l l  ( h ) −     I R F  s  − k  ( h )


  ∆   I R F  s , k  ( h )


  k


  s


  h


  i


  s


  H


  j


    F E V D  i , j , s  ( H ) =     ∑  h = 0  H − 1     (   e  i ′   𝜓  h , s   e  j ) 2    ∑  h = 0  H − 1   (   e  i ′   𝜓  h , s   𝜓  h , s ′   e  i )


    e  i


  i


    e  j


  j


    𝜓  h , s


  h


  H

