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ABSTRACT

POSITIONING IN GLOBAL VALUE CHAIN AND FIRM PRODUCTIVITY:
A FIRM-LEVEL STUDY OF TURKISH MANUFACTURING INDUSTRY

ATIL, Aysun
Ph.D., The Department of Economics
Supervisor: Prof. Dr. Elif AKBOSTANCI OZKAZANC

October 2024, 139 pages

Participation in Global Value Chains (GVCs) has played a crucial role in driving
economic growth, expanding trade, and enhancing productivity over the past few
decades. However, the benefits of GVVC participation may vary depending on the
production stages in which specialization occurs. The literature analyzing this linkage
mainly concentrates on the country level. However, with the availability of detailed
micro-level data, there is room for exploring the relationship from a firm standpoint.
In this context, this paper aims to examine the position of Turkish manufacturing firms
in the value chain and its effect on firm productivity, utilizing firm-level data. We have
developed a novel firm-based upstreamness (FBU) measure by applying the
underlying principles of the upstreamness index to firm-to-firm transaction data.

Findings indicate that firms positioned more upstream are less productive.

Keywords: Global value chain, upstreamness, labor productivity.
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0z

KURESEL DEGER ZINCIRINDE KONUMLANMA VE FIRMA VERIMLILIiGi:
TURK IMALAT SANAYI UZERINE FIRMA DUZEYINDE BiR ARASTIRMA

ATIL, Aysun
Doktora, Tktisat Bolimii
Tez Yéneticisi: Prof. Dr. Elif AKBOSTANCI OZKAZANC

Ekim 2024, 139 sayfa

Kiiresel Deger Zincirlerine (KDZ) katilim, son yillarda ekonomik biiylimeyi
hizlandirmada, ticaretin genislemesinde ve verimliligin artirilmasinda 6énemli bir rol
oynamistir. Ancak, KDZ’ye katilimin faydalari, uzmanlagmanin gergeklestigi iiretim
asamalarina gore farklilik gosterebilir. Bu iligkiyi inceleyen literatiir genellikle tilke
diizeyinde odaklanmistir. Ayrintili mikro verilerin erigebilirligi, bu iligkinin firma
perspektifinden incelenmesine olanak saglamistir. Bu baglamda, bu c¢alisma, Tirk
imalat firmalarinin deger zincirindeki konumunu ve bunun firma verimliligi
tizerindeki etkisini firma diizeyinde veriler kullanarak incelemeyi amaglamaktadir.
Calismada, firma-firma islem verilerine, “Nihai Talebe Uzaklik” endeksi ilkelerini
uygulayarak gelistirdigimiz yeni bir 6l¢iit olan firma tabanli nihai talebe uzaklik dl¢iisii
kullanilmistir. Sonuglar, firma tabanli nihai talebe uzaklik endeks degerinin yiiksek

oldugu firmalarin daha az verimli oldugunu gostermektedir.

Anahtar Kelimeler: Kiiresel Deger Zinciri, Nihai Talebe Uzaklik Endeksi, Isgiicii
Verimliligi.
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CHAPTER 1

INTRODUCTION

Participation in Global Value Chains (GVCs) has played a crucial role in driving
economic growth, expanding trade, and enhancing productivity over the past few
decades. Around two-thirds of global trade now involves intermediate goods and
services (Johnson & Noguera, 2012). On a macroeconomic level, GVC participation
has been linked to poverty reduction and economic development. For instance, a 1
percent increase in GVC participation raises per capita income by over 1 percent,
significantly more than the 0.2 percent increase from traditional trade (World Bank,
2020). Between 1990 and 2017, the rise of GVCs coincided with a substantial increase
in low- and middle-income countries’ share of global exports, from 16 percent to 30
percent, and a sharp decline in the global extreme poverty rate, from 36 percent to 9

percent (Brenton et al., 2022).

At the micro level, firms involved in GVCs tend to be more productive and capital-
intensive than those not engaging in international trade. GVC participation allows
firms in developing countries to enter foreign markets at lower costs, specialize in
specific tasks, and access larger markets for their products. Additionally, these firms
gain access to cheaper, higher-quality inputs, productivity-boosting technologies, and
advanced management practices from abroad, enabling them to grow more rapidly

(World Bank 2020).

Despite the overall advantages, the distribution of the benefits of GVC participation is
uneven across the production stages. Countries and firms specializing at different
stages of the value chain experience different economic outcomes. Generally, the

position in high-value-added activities is associated with higher economic benefits.



Regarding their position within the value chain, firms make strategic decisions
determining which segments to specialize in and whether to integrate or disintegrate
certain production stages to enhance profitability. One notable example is Apple’s
acquisition of most of Intel's smartphone modem business in 2019, which enhanced its
ability to develop in-house technology for its devices. (Apple, 2019) By gaining
control over semiconductor manufacturing, Apple has enhanced its capability to
produce its own chips for iPhones, iPads, and Macs. Numerous factors may influence
these decisions, with entry barriers, investment requirements, and market conditions
being the foremost. Nevertheless, the ultimate question is whether such a strategy is

profitable.

Within this context, this paper aims to reveal the position of Turkish manufacturing
firms in the value chain and examine its impact on firm productivity. We employ one
of the GV C-related position indexes, the upstreamness measure, to detailed firm-level
data and examine its relationship with value generation. To the best of our knowledge,
it is the first attempt to examine the position of Turkish manufacturing firms in the
value chain within the context of upstreamness utilizing firm-level data. A distinctive
feature of this study is that we develop a firm-based upstreamness measure relying on
firm-to-firm transaction data, unlike the common practice of focusing on industry-

level linkages inherited in Input-Output tables.

The relationship between the position in a value chain and its impact on value
generation has been explored extensively in trade literature. In the 90s, Stan Shih,
founder of Acer, proposed the concept of smile-curve in value-added for the computer
industry in order to explain that the assembly operations, which lie in the middle, have
the lowest value-added. According to that, the value is generated most at the two ends
of the value chain: pre-production services, such as design and R&D, and post-
production services, such as marketing, logistics, and after-sale services (Shih, 1996).
Since then, several firm-level studies presented evidence supporting U-shaped value
generation for different industries (Mudambi, 2008; Shin et al., 2012). The “smile-
curve” concept allows companies to move along the curve and increase the value

added by acquiring new activities or abandoning existing ones, a process referred to



as functional upgrading, as defined by Humphrey and Schmitz (2002). However, the
challenge arises in the identification of the activities. For instance, the value added by
manufacturing establishments is typically associated with fabrication activities, which
are positioned in the middle of the “smile curve” (Vries et al., 2021). A firm may
perform many activities besides its main activity. For instance, in Tiirkiye, nine of the
top 10 companies “in the Top 250 Companies by R&D Expenditure” list are classified
as manufacturing companies (Turkishtime, 2023) Indeed, there are different
approaches to measure specialization in trade. One group concentrates on the product
composition of trade statistics (Hummels et al., 2001; Johnson & Noguera, 2012;
Koopman et al., 2014), and the other concentrates on the activities, tasks performed by

the economic units (Timmer et al., 2019; Vries et al., 2021).

This study examines the position of firms in Tiirkiye by introducing a novel measure
based on firm-to-firm transaction data, incorporating the position index proposed by
Fally (2011) and Antras et al. (2012). The position index, known as upstreamness,
refers to the value chain position of an industry based on its distance from the final
use. For instance, raw materials industries, such as steel or oil, which serve as inputs
for producing other goods, are considered upstream. Conversely, industries that
include assembled products, such as automobiles and footwear, intended for end
consumers are classified as downstream. Using this industry-based upstreamness
index, the position of countries in the value chain has been investigated in several
studies (Antras et al., 2012; Miller & Temurshoev, 2017; Antras & Chor, 2018).
Recently, with the increased availability of firm-level data, industry-based
upstreamness has been used for measuring the position of firms in the value chain (Ju
&Yu, 2015; Chor et al., 2021; Mahy et al., 2022). The common approach in these
studies involves determining the position of firms or countries in the value chain by
incorporating the trade data as industry weights into the position index, which is based
on Input-Output (I-O) tables revealing the interlinkages between industries. In this
regard, our study is distinctive because it integrates the underlying principles of index
construction and applies them to firm-to-firm transaction data, denoted as firm-based
upstreamness measure (FBU). To our knowledge, few studies (Dhyne & Duprez, 2015;

Mahy et al., 2022) have used firm-to-firm transaction data to evaluate the position of



firms in the value chain. The advantage of using firm-to-firm transaction data is that it
can be constructed annually. In contrast, in many countries, [-O tables, which are
fundamental for the industry-based upstreamness measure, are published periodically
by statistical institutes. For example, the most recent [-O table for Tirkiye was
published in 2012. Given that the input-output linkages within an economy are likely

to evolve over time, FBU can capture these dynamic interactions better.

Another advantage of using FBU is that it does not contain issues related to
aggregation. To clarify, when industry-based upstreamness (IBU) is used, engines and
motor vehicles are categorized under the same industry - “C29-Motor vehicles, trailers,
and semi-trailers.” according to the Turkish I-O Table 2012. Hence, they are
considered as two products with the same upstreamness value. However, it is
noticeable that engines would have higher upstreamness levels than motor vehicles. In
FBU, this is eliminated since upstreamness will be calculated separately for the engine

and motor vehicle manufacturer.

Besides the quantitative features of FBU, it also allows us to explore the relationship
between the firm performance and its position in the value chain. The ex-ante
relationship between the position of a firm in the value chain and its impact on firm
performance is ambiguous. Firms can move “upstream” in the value chain by
extending their control over the supply chain by acquiring or merging with their
suppliers or establishing facilities to produce intermediates by in-house production. By
adding more upstream activities to their current activities, firms may have the
advantage of reduced costs by avoiding supplier markups. Moreover, the ability to
customize the inputs to fit better with the production needs and easier technology

transfers between production stages within a firm can enhance productivity.

Nevertheless, there is also a significant risk of inefficiencies that may emerge when
altering the composition of production, as engaging in additional upstream activities
requires both specialized expertise and the development of new capabilities.
Insufficiency in these aspects can strain competitiveness with other external suppliers

who have already established these stages. Furthermore, investment costs can be large



in acquiring the upstream stages of the production, the anticipated returns on these
investments might fall short of covering the costs associated with moving further

"upstream" within the value chain.

Empirically, the relationship between the position in a value chain and its impact hasn’t
been explored much at the firm locus. However, recently, the increased availability of
firm-level data attracted interest in this issue. Ju & Yu (2015) argue that firms operating
in more upstream industries tend to be more productive and profitable within the
Chinese economy. Chor et al. (2021) document that as Chinese firms import more
upstream products, export goods closer to final demand, and expand production stages
domestically, they become larger, more experienced, and more productive. Mahy et al.
(2022) also assert that firms positioned further upstream generate greater value, with

productivity gains outweighing wage costs, leading to higher profitability.

On the contrary, de Vries et al. (2021) found that not only firms in upstream stages,
such as R&D activities, but also firms specialized in downstream stages, such as
marketing activities, have higher productivity compared to ones specialized in
fabrication. Similarly, Rungi and Prete (2018) assess that a smile curve exists when all
activities, such as primary, manufacturing, and services, are included. When the
manufacturing firms are isolated, firms generate more value the closer they are to final
consumption. Our results coincide with those of Rungi and Prete (2018), such that as

upstreamness increases, labor productivity declines.

The organization of the dissertation is as follows: In the next chapter, we will begin by
reviewing the literature on the concept of upstreamness, a measure originally
introduced by Fally (2011) and Antras et al. (2012). This index has become a widely
used tool in the study of global value chains, helping to conceptualize and analyze the
relative position of countries. However, its application at the firm level is a more recent
development. In this regard, we will explore the literature on firm-level upstreamness,
highlighting key findings and methodological approaches. Additionally, there are
theoretical frameworks that explore sequential trading and the optimal integration
decisions of firms within the value chain. We will review these studies in detail in the

following chapter.



In the third chapter, we introduce the methodology of the industry-based upstreamness
measure and then construct our firm-based upstreamness measure relying on firm-to-
firm transaction data. Employing both of these measures to Turkish manufacturing
firms, we first highlight the different outcomes resulting from the two approaches and
discuss the characteristics of the measures causing this variation. At the end of the
chapter, we summarize the patterns in our data according to FBU from 2008 to 2019

and examine the decomposition of the changes in it.

The fourth chapter explores the relationship between the FBU and the productivity of
a firm. We first identify some key facts observed in our empirical dataset. Then, we
apply the System Generalized Method of Moment (GMM) estimation method by
controlling year and sector dummies to examine the relationship between labor
productivity and upstreamness at the firm level and present the estimation results.
Finally, in the last chapter, we provide the main findings, the limitations of our study,

policy implications, and recommendations for future research.



CHAPTER 2

THE LITERATURE REVIEW

2.1. LITERATURE RELATED TO THE UPSTREAMNESS MEASURE

International trade grew rapidly after 1990, driven by the global value chains (GVCs).
Meanwhile, the concept of GVC has improved from “commodity chain” to “global
commodity chain” and then to “global value chain” (OECD, 2013). Currently, it can
be defined in a broad context as “a series of stages involved in producing a product or
service that is sold to consumers, with each stage adding value, and with at least two

stages being produced in different countries.” (Antras & Chor, 2022).

As discussed by Amador and Cabral (2016), the progress in information,
telecommunications, and transportation technologies is the key driver of the
emergence and rise of GVCs. Another key factor behind the rise of GVCs is the
reduction of economic and political barriers to trade, facilitated by the increase in the
number and scope of trade agreements and China's accession to the WTO in 2001.
These developments have led to an increase in the amount and flow of intermediate

goods crossing borders and more fragmented production processes.

The evolution of GVCs has changed our perspective on international trade. The
conventional trade accounts have been replaced with trade accounts of value-added
terms, the impact of foreign inputs in production processes has gained importance, and

the exact gains from international trade have been re-interrogated.

In this section, our focus will be on the fragmented nature of the production process

within GVCs. GVCs enable countries to carry out and specialize in different segments



of production, i.e., upstream or downstream stages of the production process.
Therefore, the degree of the increased fragmentation in the production processes across
national borders, the evolution of the fragmentation over the years, and the position of
the countries in that progress, whether they are specialized in relatively upstream or
downstream stages of the production process, has become a demanding question.
Answering this question exhibits new insights for understanding the changing

dynamics of global production linkages.

2.1.1. Empirical Studies on the Level of Upstreamness

To address the question, Fally (2011) analyzes the average length of the production
chain and the evolution of production fragmentation in the USA from 1947 to 2002.
In this pursuit, he introduces two key measures denoted respectively by &;and D;. The
former represents the average number of stages required to produce a good, whereas
the latter represents the average number of stages before reaching final demand. The
variable D; contains the fundamentals of the upstreamness measure and relies on the
premise that industries purchasing a lot of inputs from other upstream industries should
themselves be upstream. The major finding of his study is that the weighted number
of stages in the US economy is, on average, below 2 and has declined by more than

10% over the last 50 years.

Simultaneously with Fally’s study, Antras et al. (2012) introduced a new concept in
the form of a relative production line position measure, the industry “upstreamness”
measure. This measure relies on the share of the goods used by the final consumers:
households, government, and investors. It considers the position of industries within
the production process. Some industries are closer to final consumers by selling a large
portion of their outputs directly to final consumers. In contrast, other industries are
positioned further from final consumers because a significant portion of their outputs
is used as intermediate inputs by other industries. This measure, also referred to as the
average distance to the final demand, is a way of understanding the use of the
industry’s output at different positions in the production chain with respect to final

demand. Higher values of the measure indicate the presence of several production



stages for an industry until its output meets the final demand, providing a new

perspective on the production process.

Antras et al. (2012) calculate the industry upstreamness measure for 426 industries in
the USA using the 2002 Input-Output (I-O) Tables. According to their findings, the
upstream levels range from 1 to 4.65, with the average value being 2.09, indicating
that, on average, an industry’s output meets final demand after entering at least one
production stage. ‘“Automobiles,” “furniture,” and “footwear” are the most
downstream ones among all industries, selling most of their output directly to the final
consumer. In contrast, the most upstream industries are ‘“petrochemicals” and
“smelting of aluminum.” The authors also assess the stability of the measure across
different countries by computing industry upstreamness values for various countries
using I-O tables from the OECD STAN Database. Spearman rank correlations among
country pairs indicate that the industry upstreamness measure is stable. They further
apply their US-based measure to trade data by combining export information from
various countries between 1996 and 2005. They calculate each country's export
upstreamness using industry exports as weights and examine how various country-
specific factors affect this measure. Among the factors considered—per capita GDP,
rule of law, strength of financial markets, capital intensity, and human capital—strong

institutions and a prevailing rule of law are associated with higher downstream exports.

By implementing the upstreamness measure, Dhyne et al. (2015) evaluate the Belgian
production network by constructing a unique dataset of all commercial transactions
between Belgian firms. To establish the dataset, they used VAT declarations of Belgian
firms for 2002-2012 with additional information for firm characteristics from other
sources, such as the national accounts database and the international trade statistics
database. Incorporating the above-mentioned constructed dataset for the domestic
production network and World Input-Output Database (WIOD) for the international
trade linkages into the upstreamness and downstreamness measures, Dhyne and
Duprez (2015) present the total length of the production chain and the relative position
of each firm in that chain. According to their findings, the firms in the Belgian
economy specialize at an early stage of the production chain. Although %5 of the

Belgian firms directly export, with the inclusion of the domestic network, 82% of
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Belgian firms directly or indirectly sell products abroad. They also assert that firms
have higher total factor productivity growth rates when they are part of a highly
fragmented production chain. They further analyze how the economic crisis affects the

sectors, concluding that those farthest from the end user are the most affected.

Significant advancements have been made in measuring global value chains and
assessing the position of countries through the development and use of global input-
output tables, which utilize trade data and national input-output tables. This enables
the extension of coverage of the countries investigated under the upstreamness

literature.

In this context, Miller and Temurshoev (2017) compute the production line position of
35 industries across 40 countries using the international input-output tables from the
WIOD. Alongside the upstreamness measure proposed by Antras et al. (2012), they
introduce the input downstreamness measure as an indicator of the industry's relative
position along the global output supply chain and input demand chain. Consistent with
previous studies, industries such as “mining and quarrying,” “basic metals and
fabricated metal sectors,” and “chemicals” are identified as highly upstream. In
contrast, sectors such as “construction” and ‘“education” are the least upstream
industries. Country-specific results reveal that China is positioned the furthest from
final consumers in the global output supply chain. Additionally, countries such as
Korea, Tirkiye, Austria, Bulgaria, Germany, and Luxembourg have experienced the

largest increases in their upstream levels from 1995-2011.

In another study utilizing the data from WIOD, Antras and Chor (2018) investigate the
evolution of upstreamness and downstreamness across various countries and industries
in global value chains from 1995 to 2011. They find a positive correlation between
upstreamness and downstreamness in both country and country-industry measures,
indicating that countries or county-industries farther from final demand are also more
distant from primary inputs. They further investigate the possible explanations for the
observed result and analyze the impact of reducing trade costs and shifting demand

from the goods sector to the services sector.
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2.1.2. Empirical Studies on the Effects of Upstreamness on Firm Performance

While many studies have quantified upstreamness across countries or industries, fewer
have examined how a firm's position in global value chains impacts its performance,
including profitability and productivity. As a result, the relationship between
upstreamness and firm productivity remains unclear in the literature. However, Mahy
et al. (2022) identifies several channels through which upstreamness can affect firm

productivity.

Mahy et al. (2022) categorizes these channels into two types: positive and negative.
Positive channels include the benefits of exporting for upstream firms, interactions
with more productive downstream partners, control over high-value downstream
activities, and greater R&D and capital intensity. Negative channels are related to the

challenges of having less control over the value chain.

One study that highlights a positive relationship between upstreamness and firm
performance is by Ju and Yu (2015). Their research, which applies the upstreamness
measure to the Chinese economy using [-O tables of 2002 and 2007, calculates
regional, firm-level, and export upstreamness levels based on the industry-level
upstreamness. Consistent with Antras et al. (2012), they find that the “energy” and
“raw material” sectors are the most upstream, while the “services” and “construction”
sectors are the most downstream. They also confirm that upstream manufacturing
industries are more capital-intensive. Their study provides evidence that firms in
upstream industries are more productive and profitable compared to those in
downstream industries after controlling for firm, industry, and province attributes.
Moreover, they assert that with the increase of upstreamness, exporter firms’

performance is higher than that of non-exporters.

Rungi and Prete (2018) examine the relationship between the value generation of a
firm and its distance from final consumption, using data from 2.3 million firms in the
European Union in 2015. They find a non-linear U-shaped relationship indicating that
tasks at both the early and late stages of the supply chain, such as R&D, design,
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marketing, and aftersales services, generate higher value added. When focusing
specifically on manufacturing firms, they observe the producers create more value the
closer they are to final consumption. Hence, a “smile curve” is evident when primary

and service activities are included in the analysis.

Chor et al. (2021) compute the production line position of Chinese firms using the
matched firm-level customs and manufacturing survey data and I-O tables for China.
They explore the evolution of the position with productivity and performance over the
firm lifecycle. They first construct two measures for the production line position of
firms: the firm-level import and export upstreamness by using the industry-level
measure of upstreamness weighted by each firm's import and export shares of
commodities. The difference between these upstreamness measures gives information
about the range of production stages that firms coordinate within China. According to
their findings, from 1992-2014, Chinese imports became significantly more upstream,
while Chinese exports became more downstream. The firm life cycle analysis shows
that as firms become more productive, larger, and more experienced, their imports
become more upstream, and exports become move closer to final demand. This implies
that firms span more production stages in China, accompanied by increases in input

purchases, value added in production, and profits.

Another study incorporating the export upstreamness, as Chor et al. (2021) do, is de
Vries et al. (2021). Their main focus is to investigate the relationship between
functional specialization and total factor and labor productivity based on two surveys
of Dutch firms in 2012 and 2017. The functional specialization measure is
conceptualized as comparing the firm's business activity employment share with the
average employment share of that activity across all firms. Firms with higher shares
of the given activity are thought to specialize in that activity. Firms specialized in R&D
and marketing have higher productivity levels than those in fabrication. When
replicating the analysis with the upstreamness measure, they find no significant
relationship between upstreamness and productivity. They argue that the upstreamness
measure gives information about the position of goods rather than firms in the global

value chain, so the upstreamness measure is unrelated to functional specialization.
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Mabhy et al. (2022) investigate the relationship between upstreamness and productivity.
They examine the impact of firm-level upstreamness on productivity and wage costs
in Belgium, covering all years from 2002 to 2010. Utilizing the business-to-business
(B2B) transactions data constructed by Dhyne and Duprez (2015), their analysis
indicates a positive relationship exists between upstreamness and firm performance,
and the impact of firm-level upstreamness is stronger on productivity than on wage
costs. Their study is a rare contribution to the upstreamness literature, as it computes

the upstreamness measure at the firm level using a B2B transactions dataset.

2.1.3. Theoretical Studies Related to the Upstreamness

Modeling the fragmented production in international trade is challenging. Hence, the
theory of fragmented production is captured analytically in a few studies, including Yi
(2010), Costinot et al. (2013), Fally and Hillberry (2018), and Antras and de Gortari
(2020).

Within the context of the upstreamness measure, two theoretical studies are
particularly noteworthy. The first, by Antras and Chor (2013). explores the
organizational structure of sequential production in global value chains within a
property rights model and incomplete contracting environment. Their major finding is
that when demand for the final good is sufficiently elastic, firms are more likely to
outsource upstream stages and integrate downstream stages. Conversely, when
demand is inelastic, firms tend to outsource downstream stages and integrate upstream

stages.

The second study, by Alfaro et al. (2019) investigates the choices of production process
along the supply chain by developing a property rights model combining firm-level
data with information from I-O tables. They find that a firm’s decision to integrate
upstream or downstream suppliers depends on the relative elasticity of demand for its
final good and the elasticity of substitution across production stages. They conclude
that a higher elasticity of demand faced by the parent firm is associated with lower

average upstreamness of its integrated inputs compared to its non-integrated inputs.
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2.2. SUPPLEMENTARY LITERATURE

The upstreamness measure has been developed to conceptualize the linkages within
the global value chain by focusing on the position of countries and/or industries
depending on the length of the production process with respect to the end user. There
are also other measures to quantify the size and share of GVC-related trade flows, such
as domestic value added in exports, foreign value-added, and vertical specialization.
Although these measures seem to capture the different aspects of the same flow, they
have some intersections. For instance, by mathematically showing the relationship
between the upstreamness index and the forward linkages, Johnson (2018) asserts that

upstream industries have stronger forward linkages.

Johnson (2018) surveys the measurement of GVC linkages on two fronts: macro and
micro approaches to measuring GVCs. From the macro standpoint, global input-output
data enables the measurement of value-added content of trade, the length of GVCs, the
location of firms in that chain, and price linkages across countries. The studies on the
micro side include firm-level analyses of input sourcing decisions, joint participation

in exporting and importing, and the network structure of multinational firms.

From a macro perspective, many papers have contributed to the GVC literature in
conceptualizing and quantifying production sharing and trade-in value added

(Hummels et al., 2001; Johnson & Noguera, 2012; Koopman et al., 2014).

A considerable amount of research has focused on examining the impact of global
value chains (GVCs) on various performance indicators. This branch of GVC studies
differs in the measurements of GVC participation, i.e., forward/backward participation
or in the affected economic unit (country, sector, or firm). The literature often neglects
the firm-level issue due to the limited availability of detailed micro-level data. In recent
years, however, there has been a growing recognition of the importance of examining
firm-level dynamics within GVCs. This has led to an increasing demand for more
micro-level analyses that use firm-specific data to better understand how firms

participate in GVCs and it affects their performance.
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Given that our primary interest lies in investigating the relationship between the
upstreamness measure and firm performance, we will focus our review in this
subsection on studies that explore how GVC-related concepts, particularly
upstreamness, are linked to key performance indicators in general. These studies
provide a valuable framework for understanding how firms’ positions within GVCs

influence their productivity and profitability.

2.2.1. Empirical Studies on the Effects of GVC Participation

It is estimated that, in cross-country studies, a 10% increase in the level of GVC
participation leads to a nearly 1.6% increase in average productivity and an 11-14%
increase in per capita GDP. Although participation in GVCs stimulates income growth
and productivity through specialization in specific tasks and technology transfers, the
distributional effects of GVC participation are not equal across and within countries.

(World Bank, 2020).

Alongside the effects of GVC participation, Kummritz (2016) and Kummiritz,
Taglioni, and Winkler (2017) emphasize the role of institutional and political attributes
of countries in the success of the integration. Kummritz (2016), using inter-country I-
O tables (ICIOs) provided by the OECD, analyzes the industry-level effect of GVC
participation, measured by backward and forward linkages, on countries across all
income levels. Independent of the income levels, increased GVC participation leads to
higher domestic value added and productivity for all countries. While backward and
forward linkages increase domestic value added, evidence supports that only forward
linkages raise labor productivity. Kummritz, Taglioni, and Winkler (2017) advocate a
similar result: GVC integration promotes the domestic value of the industry with
stronger effects through forward links. They additionally emphasize the importance of

country-specific characteristics and policies for benefitting from integration.
Constantinescu et al. (2019) investigate the impact of global value chain participation,

explicitly the impact of vertical specialization, which is defined as the sum of the

foreign value added embodied in a country’s gross exports and the country’s domestic
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value added embodied in other countries’ gross exports, on the productivity of
countries. Using data on trade in value added from the WIOD covering 13
manufacturing sectors in 40 countries over 15 years, they conclude that participation

in global value chains is a significant driver of labor productivity.

Various explanations have been proposed for the significant productivity gains that
firms experience by integrating into global value chains. Fragmented production
allows firms in developing countries to enter foreign markets at lower costs, benefit
from specialization in niche and high-productivity tasks, and access larger markets for
their outputs. Additionally, firms in GVCs can obtain cheaper and higher-quality
inputs, productivity-enhancing technologies, and improved management practices
developed elsewhere, contributing to faster growth. Furthermore, firms participating
in GVCs often exhibit higher productivity and capital intensity compared to non-

trading or less integrated firms. (World Bank 2020).

In their review, Criscuolo and Timmis (2017) categorize the studies of the performance
implications of GVCs. The first group of studies focuses on the effects of GVCs via
specialization and offshoring possibilities due to fallen trade costs and progress in ICT
associated with the rise of GVCs. This channel allows firms to specialize in core tasks
more efficiently and offshore the less efficient parts of the production process. A body
of empirical studies examines this link between productivity and offshoring (Grossman
& Rossi-Hansberg, 2008; Amiti & Wei, 2009; Schworer, 2013; Winkler, 2010). The
second group of studies concentrates on the effects of GVCs via the advantages of the
increased variety and quality of foreign inputs on firm productivity. Criscuolo and
Timmis (2017) state that the availability of previously unobtainable varieties of
imported inputs creates new opportunities for production, enables cost reductions, and
allows firms to upgrade the quality of the inputs. Many studies in this group support
positive productivity enhancements from imported inputs (Amiti & Konings, 2007,

Goldberg et al., 2010; Halpern et al., 2015).

The studies exploring the effects of technology spillovers through foreign direct

investment (FDI), i.e., multinational firms, on firm performance, are gathered in the
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third group. Javorsik (2004) studies the relationship between the productivity of
domestic local firms in the presence of multinationals in downstream sectors, i.e.,
productivity spillovers through backward linkages, and finds evidence for positive
spillovers. In their quantitative review of FDI spillovers, Havranek and Irsova (2011)
also find supporting evidence that the spillover to suppliers through backward linkages
is economically significant. Moreover, they also document significant but smaller

effects for forward linkages.

The impact of backward linkages is not only considered in the FDI context. Dine and
Chalil (2021) investigate how sectoral and domestic value-added exports influence
labor productivity and employment. After controlling for industry-specific and time-
fixed effects, they found that employment and labor productivity declined with foreign

value added to exports and increased with domestic value added to exports in Japan.

2.3. LITERATURE ON TURKIYE

GVC studies on Tiirkiye have generally examined the effects of Tiirkiye's integration

into GVCs at the sectoral level.

One of the early studies in this area is by Yasar et al. (2006), who examine the
productivity effects of exporting status for Turkish firms in the apparel, food, and
textile industries from 1990 to 1996. They analyze how different exporting statuses
(e.g., new exporters, continuous exporters) impact productivity across various points
of the conditional output distribution. Their findings indicate that exporting status
generally improves productivity across the distribution, with a more substantial impact
at higher output levels. Additionally, they find that firms with continuous export
activities during the study period experience a more pronounced productivity boost
compared to other types of firms, such as new exporters, those that exit the market, or

those that change their exporting practices.

Taymaz et al. (2011) argue that the structure of the Turkish economy’s integration with

the international economy is one of the reasons why Tiirkiye has not been able to close
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the gap with the developed economies. Tiirkiye’s export structure in the 1970s was
agricultural product-oriented; in the 1980s, it specialized in labor-intensive sectors
such as textiles, and then in the mid-1990s, specialization turned towards products
such as machinery and automotive, which are classified as medium-technology
sectors. They analyze the evolution of the global production chain in five significant
sectors in Tirkiye’s export structure and evaluate Tiirkiye’s position in these chains
from 1970-2010. It is asserted that Tiirkiye is competitive in sectors with low growth
rates and low-priced commodities. Due to its lack of competitiveness in sectors with
high growth rates or technologically advanced products, Tiirkiye has not improved its

relative position in the international economy.

Saracoglu and Gilindogdu (2016) examine the trends in Tiirkiye’s participation in
GVCs, mainly through backward integration between 1995 and 2011, using WIOD.
They assess the foreign value-added content of Turkish manufacturing exports at
sector-partner dimensions. They find that Tiirkiye's backward participation in GVCs
has increased between 1995 and 2011 from 13.9 percent to 22.3 percent. They assert
that this increase is due to Tiirkiye’s integration into the GVCs via the mid-high and
high technology sectors such as transport, electrical, and optical equipment.
Meanwhile, China, Germany, France, and Italy are the countries that contribute the

most to Tiirkiye's vertical specialization in exports.

Kiligaslan et al. (2021) is one of the few studies that use firm-level data to explore the
impact of integration into GVCs on productivity generation. They examine the impact
of the position of firms (supplier, final, and both) in Tiirkiye in both global and
domestic value chains on productivity by studying the manufacturing firms with 20 or
more employees. Based on data covering 2003 to 2015, they document that while
supplier position on the domestic chain has a negative effect on productivity, the same
position in GVC vanishes this effect. They also conclude that being a final firm

enhances productivity for both chains.

Pointing out the importance of effective integration policies for the success of export

markets, Yanikkaya et al. (2024) investigate the relationship between integration into
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GVCs and sectoral productivity/export performance. Using various GVC-related
measures on two sample periods, i.e., 1995-2009 and 2000-2014, they explore how
openness affects sectoral total factor productivity (TFP), value-added, and export
growth for the Turkish sectors. It is observed that between 1995 and 2014, the index
based on the measure of distance increased for almost all sectors, indicating that these
industries are more specialized in intermediate inputs and positioned upstream of the
production stages. They assert that domestic value added in exports stimulates sectoral
value-added in the first sample period, whereas imports and backward linkages are

crucial for sectoral TFP and exports in manufacturing.
Other GVC studies in Tiirkiye concentrate on the employment generation of GVC

participation (Mihci et al., 2015; Dine, 2019) and the effects of FDI on productivity
(Arisoy, 2012; Fatima, 2016).
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CHAPTER 3

THE UPSTREAMNESS MEASURE

3.1. DATA

3.1.1. Data Sources

Our study relies on the Entrepreneur Information System (EIS) database administered
by the Ministry of Industry and Technology. The database consists of administrative
records of enterprises, which are collected by different public institutions and
organizations covering the years of 2006-2021. Information for the same enterprise is

integrated within the system with a unique firm identification number (ID).

We use various datasets from EIS. The first dataset is customs data of Turkish firms
from the Ministry of Trade. It reports the total exports and imports in US dollars for
each firm ID and Harmonized System (HS) 12-digit product code. We use customs
data to calculate the corresponding weights for measuring firms’ import and export

upstreamness levels.

The second dataset is Turkish firms' balance sheets and income statements from the
Ministry of Treasure and Finance. It reports all balance sheet items such as tangible
assets, intangible assets, stocks of finished and semi-finished goods, and income
statement items such as total profits, gross sales, and net sales for each firm ID and
each year. Another dataset is monthly firm-to-firm transaction data from the Revenue
Administration. In accordance with the Tax Procedure Law No. 213, individuals or
institutions that keep books on a balance sheet basis are required to report purchases

of goods and services worth 5.000 TL or more, excluding VAT, to the tax office with
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BA, BS forms which comprise the firm-to-firm transaction dataset. The fourth dataset
is from Social Security, which reports employment and total wages paid quarterly in a
year for each firm ID. Using information from TURKSTAT, Revenue Administration,
and Social Security, EIS also provides the main activity of each firm classified in

NACE Rev.2.

Our panel of Turkish manufacturing firms from 2008 to 2019 was created by merging
the abovementioned datasets. We determined the firms operating in the manufacturing
sector by selecting the ones whose main activity is classified in 2-digit NACE Rev.2
sectors between 10-32 (excluding 33- repair and installation of machinery and

equipment).

Besides the administrative datasets, we use the 2012 Turkish Input-Output (I-O) table
provided by TURKSTAT to compute the industry-level upstreamness measures.

We compute firms' upstreamness based on two methods: industry-based upstreamness
and firm-based upstreamness. In the first method, defined as the industry-based
upstreamness, similar to the related literature, we calculate the industry upstreamness
value for each sector by using the I-O table and then use this index with the import and
export shares of the firm in the related industry as weights to calculate the firm-level
upstreamness level. Since the sectors are defined in CPA 2008 in the 2012 Turkish I-
O table, we use the concordance tables to convert export and import values reported
in HS 6-digit product code to the NACE Rev.2 classification, which is precisely

matched with CPA classification on a two-digit level.

Our second method, firm-based upstreamness, relies on firm-to-firm transaction data.
Every observation in the data includes information about the seller firm, the buyer
firm, the transaction value, the transaction year, and the month the transaction
occurred. We use “net sales” from the balance sheet as a proxy for a firm's output. We
calculate the intermediate sales from firm-to-firm transaction data by summation of a
firm's transactions as a seller. Hence, we obtain a firm's sales to the end user by

subtracting the intermediate sales from the firm's output and construct the final demand
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share of a firm by dividing the sales to the end user by its output. By iterating over the
firm-to-firm transaction data with additional information on the final demand shares

of each firm, we get the firm-level upstreamness levels.

The following subsection explains these two methods in more detail, and the
consecutive section compares the results based on different methods by aggerating

over various variables of interest.

3.1.2. Data Preparation

We first match and restrict the firm-to-firm transaction data with balance sheet and
income statement data so that both buyer and seller have a record in the later data set.
Then, we keep observations where net sales are non-missing and positive in a given
year. We also eliminate within-firm transactions where the buyer and the seller ID are
identical. Firm-to-firm transaction data is administrative data, so records exist that
duplicate the value of transactions between two parties in the sense that only the buyer
and the seller IDs switch, which is probably refunding the value. On a monthly base,
we also check such transactions and eliminate them. We include only domestic
transactions in the firm-to-firm transaction data, which also covers the imports and

exports of a firm.!

Our datasets have been stored with different classification systems. The I-O 2012 table
of TURKSTAT is published using the Statistical Classification of Products by Activity
in the European Economic Community, CPA 2008 for products, whereas customs data
is classified in the Harmonized System (HS). The harmonized system is updated every
five years; the classification updates during our analysis period are in the years 2007,
2012, and 2017. Therefore, we use correlation tables? between HS 2017 to HS 2007
and HS 2012 to HS 2007 to standardize the trade data. Our sector division is based on

the Statistical classification of economic activities in the European Community, NACE

L All firms report the same seller ID, a standardized unique number for the import transactions. This is
valid for buyer ID in export transactions.

2 Correlation tables between different classifications are available at
https://unstats.un.org/unsd/classifications/Econ
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Rev.2. which is a one-to-one match between CPA 2008 at a two-digit level®. Therefore,
we also use correlation tables between HS 2007 and NACE Rev.2. in order to calculate
the weights of traded goods in a given sector to the firms' overall imports/exports. This
enables us to reconcile industry-based upstreamness measures calculated at CPA 2008,
which is similar to that of NACE Rev.2 with firm-level weighted trade data, and obtain

the upstreamness measure at the firm level.

3.2. METHODOLOGY

3.2.1. Industry-Based Upstreamness (IBU)

Upstreamness is a measurement that has arisen as the production process has become
more fragmented, and trade accounts have been reconsidered within this framework.
It refers to the position of an industry in the value chain relative to the end user. Fally
(2012) and Antras et al. (2012) are pioneering studies that quantify the concept of

upstreamness.

Antras et al. (2012) developed the industry-level measure of relative production line
position, the measure of “industry upstreamness” or average distance to final use.
Using their representation in an N-industry closed economy with no inventories, for
each industry i € {1,2, ...., N}, the value of gross output (Y;) equals the sum of its use

as a final good (F;) and its use as an intermediate input to other industries(Z;):

where d;; refers to the dollar amount of the sector i’s output needed to produce one

dollar’s worth of industry j’s output. By iterating the above equation, the sector i’s

output can be expressed as an infinite sequence of terms that reflects the use of sector

3 “The link between the CPA and NACE Rev. 2 is evident in the CPA code: at all levels of the CPA,
the coding of the first four digits is identical with that used in NACE Rev. 2, with very few exceptions.”
(Eurostat, NACE Rev. 2 — Statistical classification of economic activities in the European Community,
p41)
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i’s output at different positions in the value chain, where the first term reflects the final

use.

From the above identity, Antras et al. (2012) calculate the weighted average position
of an industry’s output in the value chain by multiplying each of the terms in (2) by

their distance from final use plus one and divided by Y;:

U =1 ﬁ+2 M1diF; 43 M1 Dh=1 didyjF; . N1 Xh=1 D1l dydydyF;
Y T Y ' Y; ' Y;

+ ... (3)

By construction, U; > 1. The lowest value of 1 is attained when the sector i’s output is
fully and directly absorbed by the end consumer. If, instead, some of its output is used
as an intermediate input in the value chain, larger values are attained. Larger values

are associated with higher levels of upstreamness of the sector.

Equation (3) can also be expressed in matrix form:

__ lI-pI?F
~ [I-D]-1F

U (4)

where D denotes the matrix of direct requirement coefficients —the NxN matrix whose

k7

i" row and j* column is equal to d;;, F denotes Nx1 final demand matrix whose i"

ijo

row is F; and [ is the NxN identity matrix.*

Y.
; — to account

For the open economy, the coefficient d;; is replaced with d; i=di; .
i i

for the trade flows under the assumption that the input shares for a given sector are

4 Using similar matrix algebra, Johnson (2018) asserts that upstream industries have stronger forward linkages by
showing the upstreamness index as the row sum of the Ghosh Inverse matrix, a standard measure of the strength of
total forward linkages in the production process.
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identical at home or abroad. On the empirical side, Antras et al. (2012) calculated the
above industry upstreamness measure for 426 industries using 2002 US I-O tables.
They applied these industry measures to trade data to evaluate each country’s export

composition, whether the pattern is towards upstream or downstream industries.

The upstreamness literature has been developed within the framework of determining
the positions of countries by using industry-based measures. Recently, this analysis
has expanded to micro studies, where firm-level upstreamness measures are at the

center.

Using the above industry upstreamness measure, Chor et al. (2021) calculated the

average upstreamness of exports and imports of a firm.

N
M.
Fit
U = M—lUi (5)
-1 It
5 X
fit
Ui =) 5-Ui (6
i1 St

N
Meie Xy
ft ft Mft Xft 12

i=1

where My;; denotes firm f’s imports and Xy;; denotes firm f’s exports in the sector i
in year t. Hence, equations 5-6 show respectively the weighted average upstreamness
of imports/exports of a firm. Chor et al. (2021) define the production line position of
each firm as a measure of the average positioning of a firm’s activities within GVCs

relative to final demand. They assert that U}"{ captures the upstreamness of materials
and inputs that are brought into the home country by the firm and Uth captures the

average upstreamness of the semifinished goods sold to buyers worldwide. The
difference between these two indicates the span of the production stages that the firm
coordinates within the home country. Using matched customs and annual survey of
industrial firms’ data with 2007 China I-O Tables, they calculated industry

upstreamness for 135 industries and corresponding firm-level measures for China.
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We replicate the above-mentioned analysis for Tiirkiye using the 2012 I-O table
provided by TURKSTAT and the trade dataset from EIS. Before presenting the results,
we continue with an alternative calculation for the upstreamness measure, which uses
the firm-to-firm transactions dataset. The main advantage of using the firm-to-firm
transactions dataset is that it is available annually. Therefore, we can track the changes
in the input and output linkages. On the other hand, I-O tables, the basis of the industry-
based upstreamness measures, are published at certain periods. In Tiirkiye, the most
current version of it was published in 2012; the previous version was in 2002. It should
be stressed that the yearly I-O tables of countries are also available in international
databases such as WIOD and OECD TIVA. However, they also use information from
national supply and use tables with different methodologies to iterate for consecutive

years.

For the sake of simplicity, we call the traditional method of calculating the
upstreamness “Industry-Based Upstreamness” (IBU) measure and the alternative

method “Firm-Based Upstreamness” (FBU) measure.

3.2.2. Firm-Based Upstreamness (FBU)

The industry upstreamness measure developed by Antras et al. (2012) is based on
input-output tables, which reveal linkages between industries. However, it is also

possible to identify the equation at the firm level.

In an economy of N-firms, for each firmi € {1,2, ..., N}, the gross output (sales) of
a firm can be broken into two components: its direct sales to meet the final demand

(FD;) and its sales of intermediate supplies to other firms (Z;)
Y, =FD;+Z; (8)
We obtain the above equation if we write the intermediate supplies as part of other

firms’ output. By the iteration of equation (8), an output of firm i can be expressed as

the sum of the direct sales and indirect sales (supplying to other firms) to the end user.
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We can express the upstreamness measure at the firm level by incorporating the

number of stages to reach the final demand as weights.

FD; 9’:1 dijFDj 9’=121]¥=1 dikdkjFDj
. + 2. + 3.
Y; Y; Y;
jy=1 leg=1 Z?I:l dildlkdkjFDj
Y' +
i

+ 4. (11)

The upstreamness defined here measures the average number of stages that goods
produced by a firm undergo before reaching the final demand. It is a similar expression
as in the industry-based upstreamness measure explained in the previous section, with

the only difference in the economic unit here being the firm rather than the industry.

To our knowledge, there are only a few studies that utilize firm-to-firm transaction data
in order to calculate firm-level upstreamness (Dhyne & Duprez, 2015; Mahy et al,
2021). Most of the other studies employ the industry-based upstreamness. Our study,
using firm-to-firm transaction data, provides an unconventional approach to
calculating the firm-based upstreamness measure relying on the iteration of the

information from the transaction data.

First, we obtain the intermediate sales from firm-to-firm transactions data by
summating all transactions of a firm as the seller. We then calculate FD; for each firm
i by subtracting the intermediate sales of the firm from the output (i.e., ¥;, net sales) of

the firm, which we acquire from the balance-sheet data and then compute the final

: o FDi . . .
demand share of each firm i as the division of Y—‘ This is the first component in the

4

upstreamness equation, which shows the direct sales to the end user. The other terms
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in the upstreamness equation indicate the indirect sales to the end user via other firms,
depending on the stages they enter into the production chain. In the second iteration,
we include what we find in the first iteration as shares for the buyers and merge it with
our firm-to-firm transaction data. Hence, we obtain data on each firm as the seller, its
customers, the final demand shares of its customers, and the transaction value between
the firm and its customers. Again, we calculate the final demand share of each firm
depending on the new information that a certain amount (i.e., final demand share of
the customer) of transaction value goes to the end user. We use the final demand share
of a firm calculated in the preceding iteration as an extra variable for the buyer firms
in the current iteration and continue over 15 iterations in which final demand shares of

more than %99 of firms reach almost unique.

To illustrate the procedure, suppose a firm has S customers. From the first step, we will
know the initial and final demand shares of each firm in S. Hence, in the second
iteration, we calculate each firm's second step's final demand shares, including indirect

sales to the end user in the second stage.

FD;

), -2), e
2n 1

Y; Y; Y;

where Z;; denotes the annual transaction value between the seller firm i and the buyer

firm j. In general, in the n'" iteration the formula is as follows:

FD;

), - @), 2
15

Yi /o, Y; Y;

We can calculate the upstreamness of a firm by equation (13):

=1 (59 2|5, - ()] 3], - (59, - 0w

Again, the lower bound of the U; is 1.
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Here, it is essential to emphasize that a firm's exports are taken as part of the final
demand of a firm. We also compute the upstreamness (adjusted U; ) by changing the
output of a firm as the domestic sales, extracting the exports of a firm from its net
sales, which indeed implies the proportionality assumption that the division of the sales
between final usage and the intermediate usage is the same for the home and abroad.
It is clear that the adjusted U; will be higher than the original U; since the denominator
would be lower (Y; — EX;) in equation (14). Hence, we can think of U; as the lower

bound of the true upstreamness of the firm's production process.

In the following session, we present the results of the industry- and firm-based

upstreamness measures for Tiirkiye and compare the two approaches.

3.3. RESULTS

3.3.1. Results of IBU for Tiirkiye

Using the 2012 I-O table published by TURKSTAT and the upstreamness equation
developed by Antras et al. (2012) explained in Section 3.2.1., we have calculated
industry upstreamness measures for 63 industries, 19 of which are manufacturing

sectors.

Table 3.1 Summary Statistics of IBU for Tiirkiye (Year=2012)

Mean Std. Dev. Min Max N
All sectors 2.05 0.74 1.00 3.58 63
Manufacturing 2.12 0.64 1.24 3.17 19

Source: TURKSTAT and authors’ calculations.

Table 3.1 presents the summary statistics of IBU for Tiirkiye. The measure of IBU
ranges from 1 to 3.58. When the data is restricted to the manufacturing industries, the
range is between 1.24 to 3.17. The mean value across 63 industries is 2.05, with a

standard deviation of 0.74. The corresponding values for manufacturing industries are
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respectively 2.12 and 0.64. In Tiirkiye, the average industry enters into the value chain

at least one stage before reaching the final demand.

Table 3.2 Ten Least and Most Upstream Sectors in Tiirkiye Based on IBU

Product Code-Definition (CPA 2008) Upstreamness
B-Mining and quarrying 3.58
E37-E39-Sewerage services; sewage sludge; waste collection.
treatment and disposal services; materials recovery services; 3.45
remediation services
H52-Warehousing and support services for transportation 3.32
J59-J60-Motion picture, video, and television program production
services, sound recording and music publishing; programming and 3.23
broadcasting services
D35-Electricity, gas, steam, and air conditioning 3.19
C20-Chemicals and chemical products 3.17
M73-Advertising and market research services 3.15
H50-Water transport services 3.12
C24-Basic metals 2.93
C18-Printing and recording services 2.93
[-Accommodation and food services 1.27
C30-Other transport equipment 1.24
R90-R92-Creative arts, entertainment, library, archive, museum,

: . . . 1.20
other cultural services; gambling and betting services
N79-Travel agency, tour operator and other reservation services 1.19
and related services '
Q86-Human health services 1.07
P85-Education services 1.07
O84-Public administration and defense services; compulsory 1.04
social security services '
S96-Other personal services 1.04
Q87-Q88-Residential care services; social work services without 1.00
accommodation :
M72-Scientific research and development services 1.00

Source: TURKSTAT and authors’ calculations.

The most and the least upstream ones among 63 industries are listed in Table 3.2. Most

upstream sectors are “Mining and quarrying” (3.58), “Sewage services” (3.45), and
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“Warehousing Services” (3.32), whereas the least upstream sectors are “Scientific
research and development services”, “Residential care services”, and “Other personal

services”.

Table 3.3 Upstreamness of the Manufacturing Sectors in Tiirkiye Based on IBU

Product Code-Definition (CPA, 2008) Upstreamness
C20-Chemicals and chemical products 3.17
C24-Basic metals 2.93
C18-Printing and recording services 2.93
C17-Paper and paper products 2.80
C19-Coke and refined petroleum products 2.73
C16-Wood and of products of wood and cork. except furniture; 2.66
articles of straw and plaiting materials

C23-Other non-metallic mineral products 2.49
C22-Rubber and plastic products 2.49
(C33-Repair and installation services of machinery and equipment 2.21
C13-C15-Textiles, wearing apparel, leather and related products 2.12
C25-Fabricated metal products except machinery and equipment 1.97
C27-Electrical equipment 1.89
C29-Motor vehicles. trailers and semi-trailers 1.59
C26-Computer, electronic and optical products 1.50
C10-C12-Food, beverages and tobacco products 1.48
C28-Machinery and equipment n.e.c. 1.41
C21-Basic pharmaceutical products and pharmaceutical 1.39
preparations

C31-C32-Furniture and other manufactured goods 1.28
C30-Other transport equipment 1.24

Source: TURKSTAT and authors’ calculations.

If we narrow our focus to the manufacturing sectors, as shown in Table 3.3, the most
upstream industries include “Chemicals and chemical products” with a value of 3.17,
followed closely by “Basic metals™ at 2.93, and “Printing and recording services” also
at 2.93. On the other hand, the least upstream sectors within manufacturing are “Other
transport equipment” with a value of 1.24, “Furniture and other manufactured goods”

at 1.28, and “Basic pharmaceutical products and pharmaceutical preparations” at 1.39.
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3.3.2. Results of FBU for Tiirkiye

Using firm-to-firm transactions data and implementing the iteration approach
explained in Section 3.2.2., we calculate the upstreamness measure at the firm level.
We obtain the sector aggregates by taking the weighted average of upstreamness values
of firms whose main activity code is identical at the two-digit level.>® In order to

compare the results with those of IBU, we document sector aggregates for 2012.

Table 3.4 Summary Statistics of FBU for Tiirkiye (Year=2012)

Mean | Std.Dev. | Min Max | Number |

of firms
All sectors 2.40 0.71 1.02 4.06 | 420,882 63
Manufacturing 2.69 0.53 1.48 4.00 93,071 19

Source: EIS and authors’ calculations.

The measure of FBU ranges from 1.02 to 4.06, with a mean of 2.4 and a standard
deviation of 0.71. The manufacturing sectors range between 1.48 and 4.00, with a
mean of 2.69 and a standard deviation of 0.53. Clearly, upstreamness values are higher

when they are calculated based on FBU rather than IBU.

Table 3.5 Ten Least and Most Upstream Sectors in Tiirkiye Based on FBU

Product Code-Definition (CPA, 2008) Upstreamness

J59-J60-Motion picture, video and television program production

services, sound recording and music publishing; programming and 4.06
broadcasting services

C19-Coke and refined petroleum products 4.00
M73-Advertising and market research services 3.58
J58-Publishing services 3.53
E37-E39-Sewerage services; sewage sludge; waste collection,

treatment and disposal services; materials recovery services; 3.34

remediation services
C21-Basic  pharmaceutical products and pharmaceutical

. 3.20
preparations

% Otherwise stated, the weights are taken as firms’ output, i.e., net sales in our analysis.
® In EIS, the main activity codes of firms are reported in NACE Rev.2 at a four-digit level.
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Table 3.5 (continued)

B-Mining and quarrying 3.18
C17-Paper and paper products 3.16
C24-Basic metals 3.16
H49-Land transport services and transport services via pipelines 3.07
R93-Sporting services and amusement and recreation services 1.59
C30-Other transport equipment 1.48
A02-Products of forestry, logging and related services 1.44
E36-Natural water; water treatment and supply services 1.27

Q87-Q88-Residential care services; social work services without
accommodation

P85-Education services 1.21
O84-Public administration and defense services; compulsory

1.27

social security services 121
Q86-Human health services 1.20
HS51-Air transport services 1.13
K66-Services auxiliary to financial services and insurance services 1.02

Source: EIS and authors’ calculations.

The most and the least upstream industries based on FBU measures are listed in Table
3.5. The most upstream sectors are “Motion picture, video, and television program
production services, sound recording and music publishing” (4.06), “Coke and refined
petroleum products” (4.00) and “Advertising and market research services” (3.58). In
contrast, the least upstream sectors are “Services auxiliary to financial services and

insurance services,” “Air transport services,” and “Human health services.”

If we focus on only manufacturing sectors according to FBU values, the ranking of the
sectors has changed compared to the IBU. The most upstream sectors are “Coke and
refined petroleum products” (4.00), “Basic pharmaceutical products” (3.20), and
“Paper and paper products” (3.16). The least upstream sectors in manufacturing sectors
are “Furniture and other manufactured goods” (2.30), “Computer, electronic and

optical products” (2.18) and “Other transport equipment” (1.48).

33



Table 3.6 Upstreamness of the Manufacturing Sectors in Tiirkiye Based on FBU

Product Code-Definition (CPA, 2008)

C19-Coke and refined petroleum products

C21-Basic pharmaceutical products and pharmaceutical
preparations

C17-Paper and paper products
C24-Basic metals
C10-C12-Food, beverages and tobacco products

C20-Chemicals and chemical products

C16-Wood and of products of wood and cork except furniture;
articles of straw and plaiting materials

C25-Fabricated metal products except machinery and equipment
C29-Motor vehicles, trailers and semi-trailers

C18-Printing and recording services

(C23-Other non-metallic mineral products

C22-Rubber and plastic products

C13-C15-Textiles, wearing apparel, leather and related products
C27-Electrical equipment

C28-Machinery and equipment n.e.c.

C31-C32-Furniture and other manufactured goods
C26-Computer, electronic and optical products

C30-Other transport equipment

Upstreamness

4.00
3.20

3.16
3.16
2.95
2.95

2.93

2.75
2.73
2.70
2.67
2.58
2.47
2.38
2.31
2.30
2.18
1.48

Source: EIS and authors’ calculations.

3.3.3. Comparison of Results of FBU & IBU

3.3.3.1. Benchmark Year (=2012) Comparison

Since we utilize the 2012 1-O Table to calculate industry-based upstreamness, we use

the year 2012 as a benchmark for comparing the two calculation methods. When we

compare the most and the least upstream sectors according to different calculations of

upstreamness measure, ten industries are common in both of the tables (Table 3.2 &

Table 3.5). These are “J59-J60-Motion picture, video, and television program

production services, sound recording and music publishing; programming and

broadcasting services”, “M73-Advertising and market research services”, “E37-E39-
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Sewerage services; sewage sludge; waste collection, treatment, and disposal services;

materials recovery services; remediation services”, “B-Mining and quarrying”, “C24-

Basic metals” in the most upstream sectors and “C30-Other transport equipment”,

“Q87-Q88-Residential care services; social work services without accommodation”,

“P85-Education services”, “O84-Public administration and defense services;
» o«

compulsory social security services”, “Q86-Human health services” are in the least

upstream sectors.

It is interesting that upstream sectors such as “C19-Coke and refined petroleum
products”, “J58-Publishing services”, and “C21-Basic pharmaceutical products and
pharmaceutical preparations” are taking place in the top ten upstream sectors based on
FBU. Still, they have not been included in the corresponding table of IBU. Indeed,
these sectors are among the ones where the highest differences in values between the
two methods of upstreamness measures are observed. 46 out of 63 industries have
higher upstreamness values in FBU than IBU, and in 17 out of 63 sectors,

upstreamness values are lower.

-1,62

K66-Services auxiliary to financial...
C31_C32-Furniture and other. . IEG—

S95-Repair services of computers and. .
H49-Land transport services and transport. .

C29-Motor vehicles, trailers and semi-.. |

C19-Coke and refined petroleum products

J61-Telecommunications services

C10-C12-Food, beverages and tobacco...

AO03-Fish and other fishing products;...
M?72-Scientific research and development.. .
J58-Publishing services 1,61
C21-Basic pharmaceutical products and... 1,81
-2,00 -1,50 -1,00 -0,50 0,00 0,50 1,00 1,50 2,00

Source: TURKSTAT, EIS and authors’ calculations.
Figure 3.1 Sectors that Differ Most Between the Two Calculations, FBU and IBU
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In Figure 3.1, the difference in values between the two measures, FBU and IBU, is
higher than 1 is shown. The discrepancy is the highest in the “C21-Basic
pharmaceutical products and pharmaceutical preparations” sector. The only industry
in which its IBU value is higher than its FBU value with the magnitude of the
difference higher than 1 is “K66- Services auxiliary to financial services and insurance

services”.

It is worth noting that among the sectors given in Figure 3.1, two of them consist of
Tiirkiye’s main exporting products: “C29-Motor vehicles, trailers and semi-trailers”
and “C10-C12-Food, beverages and tobacco products”. FBU values and IBU values
are respectively 2.73 and 1.59 in the “C29-Motor vehicles, trailers, and semi-trailers”
sector and 2.95 and 1.48 in the “C10-C12-Food, beverages, and tobacco products”
sector. In both of these two sectors, the products of the sectors are used as an
intermediate input in more stages before final demand when the measure is FBU rather

than IBU.

The main difference between the two calculations is in the order of the aggregation
process and the computation of the upstreamness measure. IBU calculation is
grounded on the unique value of upstreamness for each activity code using the sectoral
linkages in the I-O table. As stated in TURKSTAT, the construction of the I-O table is
based on data obtained from census, surveys, and administrative records. The basic
data source is the "2012 Supply and Use Table Survey," with additional information
obtained from the questionnaire, various statistics, and administrative records from the
Revenue Administration and Social Security Institution.” Hence, IBU calculation
focuses first on sector-to-sector transactions, which are aggregated from firm-level
data, and then computes the upstreamness measure, whereas FBU calculation depends
on more disaggregated data, firm-to-firm transactions, computes the upstreamness for
each firm and then aggregates them with respect to the main activity of the firm. In the
former, we calculate how an industry is far from the end user, and in the latter, how a
given firm’s production is distant from the end user. For the purpose of our study, we

believe FBU is a better proxy for firm-level upstreamness.

7 https://data.tuik.gov.tr/Kategori/GetKategori?p=ulusal-hesaplar-113 &dil=2
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3.3.3.2 Yearly Comparison

Figure 3.2 presents the aggregate upstreamness values in Tiirkiye between 2008-2019.8
For yearly comparisons, we calculate the import and export upstreamness values based
on the IBU at the firm level, as in Equations 5-6. To obtain aggregate levels, IBU
measures of firm-level magnitudes are weighted by firm imports/exports, and FBU
measures of firm-level magnitudes are weighted by firm net sales. Therefore, FBU
refers to the overall upstreamness of Tiirkiye’s production, and export/import
upstreamness based on IBU refers to the overall upstreamness of Tiirkiye’s

exported/imported products.

2,50
2,45
240 —e&— Upstreamness
' based on FBU
2,35
2,30
2,25 —&— Import
upstreamness
2,20 based on IBU
2,15
2,10 —e—Export
upstreamness
2,05 based on IBU
2,00

2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019

Source: TURKSTAT, EIS and authors’ calculations.
Figure 3.2 Annual Upstreamness Based on Different Calculations (All Sectors)

According to Figure 3.2, the values of the import upstreamness based on IBU are
significantly higher than those of the other calculations of upstreamness values. The
lowest values are observed when the calculation is the export upstreamness based on

IBU. The largest discrepancies are seen in FBU.

Considering all sectors, the mean value of import upstreamness based on IBU is 2.41

with a standard deviation of 0.033, and export upstreamness based on IBU is 2.11 with

8 See the corresponding tables A.3 and A.4 in Appendix A.
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a standard deviation of 0.038. The mean value of FBU is 2.31, with a standard
deviation of 0.13.

—e— Upstreamness
based on FBU

—&— Import
upstreamness
based on IBU

—e— Export
upstreamness
based on IBU
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2014
2015
2016
2017
2018
2019

Source: TURKSTAT, EIS and authors’ calculations.
Figure 3.3 Annual Upstreamness of the Manufacturing Sector Based on Different
Calculations

Figure 3.3 presents the results when the sample is restricted to the manufacturing firms.
The highest value of upstreamness is attained by the FBU calculation. The mean values
of import upstreamness, export upstreamness, and FBU are correspondingly 2.55,
2.05, and 2.66; respectively, the standard deviations are 0.053, 0.032, and 0.143.
Excluding “agriculture, forestry and fishing”, “mining and quarrying,” and “all service

sectors” has led to an increase in the mean value of upstreamness values except export

upstreamness.

An initial assessment of Figures 3.2 and 3.3 shows that the imported products are more
upstream than exported ones in Tiirkiye. The difference between import and export
upstreamness is even higher for the manufacturing industries, which use intermediate
product imports heavily. This fact is expected since Tiirkiye is one of the countries
that use the processing trade extensively. The processing trade enables exporters to
supply inputs at world market prices for the production of their exports without being
subject to customs duties, including VAT and trade policy measures. However, as Chor
et al. (2021) point out, this tendency is not common for all countries, such that

countries rich in natural resources have the opposite pattern.
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We also check Spearman rank correlations between different calculations of
upstreamness for year and sector groups of the manufacturing industries (Table 3.7).
All pairwise correlations of FBU are significant at the %1 significance level. The
correlation between FBU and import upstreamness based on IBU is stronger than that

of between FBU and export upstreamness based on IBU.

Table 3.7 Spearman Rank Correlations between Different Calculations of
Upstreamness

Import upstreamness  Export upstreamness

based on IBU (1) based on IBU (2) FBU (3)
(1) 1.000
2) 0.796* 1.000
3) 0.582* 0.467* 1.000

Source: TURKSTAT, EIS and authors’ calculations.

Another observation from Figures 3.1 and 3.2 is that FBU falls between import and
export upstreamness values for all sectors but is higher than both when only
manufacturing sectors are considered. In the related literature, export upstreamness is
sometimes used as an approximation to its production upstreamness, as Yu (2015)
states that the products produced and exported by a given firm usually fall into similar
industries. In Tiirkiye, export upstreamness is much lower than FBU, which we believe
1s more likely to reflect the true production upstreamness. The relationship remains

valid when using different calculations of upstreamness across sectors (Figure 3.4).

Figure 3.4 shows the FBU, export upstreamness based on IBU, and import
upstreamness based on IBU for the firms grouped by their main activities. Except for
a few sectors, the firms' production is more upstream than the exported/imported
products of these firms. Since FBU represents the minimum value of production
upstreamness, it is suggested that the export upstreamness based on IBU

underestimates the true upstreamness.
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It should also be noted that the yearly evolution of export (import) upstreamness
essentially reflects the changing composition of exported (imported) products in
Tirkiye’s export (import) bundle, given that the input-output dynamics remain
constant throughout the analysis period by utilizing the 2012 Input-Output (I-O) table.
As a result, when export (import) upstreamness is calculated at the firm level over
time, any observed change in upstreamness is driven by shifts in the firm's exported

(imported) product mix, specifically towards more upstream products.

A reasonable explanation for the underestimation of export upstreamness is that
calculating it requires correspondence between the Harmonized System of the traded
products and the activity classification of CPA. Trade data comprises more detailed
information. When constructing export upstreamness, more detailed trade codes are
gathered under smaller activity code categories. Hence, the diversity in export
composition is not fully reflected. For instance, “840751-Engines; reciprocating piston
engines, of a kind used for the propulsion of vehicles of chapter 87, of a cylinder
capacity not exceeding 50cc’ and all six-digit codes under “8703- Motor cars and other
motor vehicles; principally designed for the transport of persons (other than those of
heading no. 8702), including station wagons and racing cars” fall into the same
activity-“C29-Motor vehicles, trailers, and semi-trailers” with the sector
upstreamness-1.591 although the former product has absolutely will have higher
upstreamness level compared to the latter one. When calculating the export
upstreamness, they will be treated as having the same level of upstreamness. FBU, on
the other hand, will treat them differently; the former one is part of the intermediate

good, and the second one is part of the final good in the calculation.

3.3.4. Changes in the FBU

Figures 3.2 and 3.3 demonstrate that the firm-based upstreamness values are notably
higher when the sample is limited to manufacturing industries, which account for an
average of %22 of all firms®. Observing the trend of FBU, there is a continuous

increase until 2012, followed by a significant decline in 2013, and a stable trend

% See Table A.5 in Appendix A.
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thereafter till 2019, when a sharp decline occurred. The peak value was observed in

2012.

The patterns of the FBU over the years can be explained by the fluctuations in two
components of the FBU calculation: the changes in the shares of the more upstream
sectors and the upstreamness change within the sector. The overall change in aggregate
upstreamness between time -1 and ¢ can be expressed as follows where i denotes the

sub-sector in the manufacturing sector.

manu Net Sales; Net Sales;
Aupstrm, = Nl - |———— upstrm;, +
Net Salesmanuf ¢ Net Salesmanuf -1 ’

Net Sales;
S0 (upstrmy, — upstrmg,_) (i) - (is)
t—1

Net Salesmanuf

Since the increase in 2012 seems to be temporary, not followed by the trend in 2013,
the change in the shares of the net sales of the sub-sectors is a possible reason. In order
to confirm this, we compare the share of the net sales of the sectors between 2012 and
2013. Salient increases in the shares of the net sales are observed in two sectors: “C10-
C12-Food, beverages and tobacco products” (from 17.54% to 19.02%) and “C19-Coke
and refined petroleum products” (from 6.27% to 9.19%), both of which are the most

upstream sectors of Tiirkiye.

% Annual Change

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
Year

Source: TURKSTAT
Figure 3.5 Producer Price Index (2003=100) for the Manufacturing Sector
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Another piece of evidence is that the annual change in the Producer Price Index (PPI)
was observed to be the lowest in 2012 during the analysis period, which will enhance
the net sales. The PPI by sub-sectors®® also favors the argument of low prices and

increased sales in the abovementioned two sectors.

To better understand the sources of the change, following Chor et al. (2021), we
decompose the change in aggregate upstreamness into three components at the firm

level:

Net Sales;
AUpstrm" ™™ = z : upstrm; .
Net Salesmanus . '

i€EN;
z < Net Sales; > ,
- upstrmie—q
&, Net Salesyanus 1
N z( Net Sales; ) Aupst
upstrm; ¢
= Net Salesyanus 1
Z Net Sales; ; Net Sales; ¢4 . (16)
- upstrm;
Net SaleSpmanur: Net SaleSmanyri-1 P bt

1EC;

The first component refers to the firms that do not report net sales in year #-1 but do so
in year ¢, EN-the entrant firms in year z. The second component refers to the firms that
report net sales in year ¢ but do not in year ¢, EX;-the ones that exit in year ¢, and the
last two components show the continuing firms that report net sales in both years. The

net of the first two components generates the extensive margin of the overall change.

Continuing firms can be further divided into two sub-components: the first reflects the
within-firm change, where the firm’s net sales share is held constant, capturing changes
in the firm's upstreamness. The second component reflects shifts across continuing
firms, where the within-firm upstreamness remains constant, focusing on reallocating
market shares between these firms. The net of these two components generates the
intensive margin of the overall change. The overall change is comprised of both the

intensive margin and the extensive margin.

10 See Figure A.1 in Appendix A.
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Table 3.8 Decomposition of Overall Change in Aggregate Upstreamness

Extensive Margin Intensive Margin
i Overall
Yor | Fm o Fm g TR nFim | Ne | Change
Upstreamness | Shares
2009 | 0.0490 | 0.0653 | -0.0163 0.0471 -0.0105 | 0.0365 | 0.0202
2010 | 0.0554 | 0.0434 | 0.0120 0.2063 0.0002 | 0.2065 | 0.2185
2011 | 0.0530 | 0.0492 | 0.0038 0.0456 -0.0031 | 0.0425 | 0.0463
2012 | 0.0634 | 0.0922 | -0.0288 0.1346 0.0737 | 0.2083 | 0.1795
2013 | 0.1701 | 0.1874 | -0.0173 -0.0855 -0.0625 | -0.1480 | -0.1654
2014 | 0.1585 | 0.1640 | -0.0055 0.0842 0.0055 | 0.0897 | 0.0842
2015 | 0.1069 | 0.1235 | -0.0166 0.0140 -0.0020 | 0.0120 | -0.0046
2016 | 0.1142 | 0.1386 | -0.0245 -0.0137 0.0140 | 0.0003 | -0.0242
2017 | 0.1086 | 0.1326 | -0.0241 0.0092 0.0365 | 0.0457 | 0.0217
2018 | 0.0738 | 0.0869 | -0.0131 -0.0551 0.0258 | -0.0293 | -0.0423
2019 | 0.1057 | 0.1111 | -0.0054 -0.1030 -0.0168 | -0.1199 | -0.1253

Source: EIS and authors’ calculations.

Table 3.8 provides a detailed summary of the decomposition of the overall change in
FBU across the years. The results show that the contribution of the intensive margin
consistently outweighs that of the extensive margin in driving the overall change in
FBU. Notably, the net extensive margin is negative in all years except for 2010 and
2011, indicating that the impact of exiting firms is greater than that of new entrants
during most of the period. However, in 2010 and 2011, in the early post-crisis years,
the entrant firms contributed positively to the rise in overall upstreamness, in contrast

to other years.

The continuing firms, particularly in 2010 and 2012, made positive and significant
contributions to the overall change, which can be attributed to the fact that their
production processes moved further upstream. This reflects the within-firm changes
where firms, over time, adopted more upstream products. Interestingly, in 2019, the
same within-firm effect dominated but in the opposite direction, suggesting that firms
shifted toward more downstream products, contributing to a decline in overall

upstreamness during that year.

44



4,50

4,00 .

3,50

3,00 oo .
2,50
2,00 M * s
1,50

1,00

0,50 2008
0,00 - 2019

Source: EIS and authors’ calculations.

Figure 3.6 The Change of the FBU by Sector Groups

Figure 3.6 shows the changes in the FBU by sector during the analysis period. Almost
all sectors have experienced positive increments in their upstreamness. In absolute
terms, the highest change is observed in the “12-Tobacco Products”, “19-Coke and
Refined Petroleum Products,” and “16-Wood and the Products of Wood and Cork, ...”.
These sectors are positioned more upstream in the value chain in 2019 compared to

2008.

We replicate the decomposition of the change in FBU for the manufacturing industries,
specifically analyzing the shifts between the initial and terminal years of the study
period, as outlined in Table 3.9. We compute year-to-year changes in the components
of the overall change in FBU and add them to obtain the cumulative contribution of
each term over 2008-2019. Likewise, the yearly decomposition of aggregate change

in FBU shows that the effect of the intensive margin dominates the effect of the
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extensive margin, except for five industries’!. Examining the intensive margin in
continuing firms shows that the within-firm effect outweighs the shift effect between
firms in industries such as “Beverages”, “Tobacco Products”, “Leather and Related
Products”, “Other Non-Metallic Mineral Products”, “Basic Metals”, “Fabricated Metal
Products, except Machinery and Equipment”, and “Furniture”. “Paper and Paper
Products,” “Coke and Refined Petroleum Products,” and “Other Manufactured Goods”
are the industries in which the change in firm shares has a significant role in the overall

change.

Notably, the significant increases in 2010 and 2012 observed in the aggregate FBU
coincide with a strong contribution of the intensive margin effect, more specifically, a
strong contribution of the change in the firm upstreamness in all sectors. (Figures 3.7

& 3.8).
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Figure 3.7 The Decomposition of the Change of FBU by Sector Groups (Year=2010)

11 These are “17 - Paper and Paper Products”, “19 - Coke and Refined Petroleum Products”, “26 -
Computer, Electronic and Optical Products”, “30 - Other Transport Equipment” and “32 - Other
Manufactured Goods”.

46



0,80

EPAIMOBINURIA 19YIO - TE
1meIN}uUINS - TS
midodsuel [, 1010 - 0¢
Il ‘SO[OTYI A I0JOIN - 6T
i pue AISUIYORIA - 8T
m Juswdinb3 (o093 - /2
mmsRRdwo) - 97
I'TeI9N PojedtIqe] - ¢
um S|BIBIN dIseq - ¥Z
[TONBIRIN- UON 1oU3Q - €7
HEONSE[d pue Ioqqiy - 77
ar-orsed - [¢
pmpue s[edIrway)) - 0¢
I"pauyay pue 330D - 61
ui'pue wﬁﬁﬁ_um -1
‘ir1oded pue soded - L1
“rsnpold pue poopj - 91
i Paje[oy pue JoyjedT - ¢
m Joreddy Buliespp - ¢
mms9|11Xal - €T
= S]ONpold 099eqo] - 2T
- sobeseneg-TT
ml S)ONpoId Poo4 - 0T

o o o o o o o
© < N Q N < ©
o o o o =) =) =)

m Intensive Margin (Change in Firm Shares)

Intensive Margin (Change in FBU)

m Extensive Margin (Net)

-0,80

Figure 3.8 The Decomposition of the Change of FBU by Sector Groups (Year=2012)
0,80

Source: EIS and authors’ calculations.

i EReINIORINURIA IOYIQO - 7€
EmmSaRNUINS - TE
“magodsuel] OO - O
: Inmoﬁomﬁ_O\/ I010JN - 6C
1pue AIQUIYORIA - 8T
mmuswdinb3 |eo1199[3 - /2
EEOIUONII[H douﬁQEOU -9C
EE[BISDIN PojedLIqe] - 6T
nS[eIBIN dIseq - vz
RIS - UON 1930 - €T
1nonse[d pue Ileqqny - 77
niredsnnadewreyd disedq - [¢
‘Wpue Ssjedrdy) - 0
I PIULY pue 930D - 61
msipEe SUnUL - 81
Ems}oNpold Jaded pue Jaded - /T
I Egers1onpold pue pOOM - 9]
i Epele[oy pue Joyled ] - ¢
n [8Jeddy Bunespa - T
mso|lIXa] - €T
I S19Np0.Id 092600 - 2T
m sabelonag - TT

mESIONPO.Id Poo4 - 0T

o o o o o o o o
@ £ A Q. N < © @
S o S S $ 9 9 9

® Intensive Margin (Change in Firm Shares)
Intensive Margin (Change in FBU)
47

m Extensive Margin (Net)

-1,00
Figure 3.9 The Decomposition of the Change of FBU by Sector Groups (Year=2019)

Source: EIS and authors’ calculations.



"O[qe[IeAR JOU dJB  SIONPOIJ 090BQO] -7 [,, ''T ‘S10J09S QWIOS JO UOHBWLIOJU] :SAJON
"SUON)E[NOed SIoYIne pue S :99IN0S

AYAY 608'T T20°¢ 286’0 S0 1100 ¥9.°0- €ee 99%°¢ SpPo09 paimaejnuelN Jaylo-¢e
T60°0 20T'¢ TT0¢C l¥20  SO0TO- 25€°0 98T'0- <CET'C  9.6'T alnuing-Tg
GST'0- L9C'T [4A7A) 141 A VA Al 2eeo 679°0- 2LT TT juswdinb3 1odsuel ] 18Y10-0g
. . . . ) ) . ) . Siajiel L
2100 168'T G88'T G20 €eTo 8TT0 8€C’'0- 0.0 690 - IS PUE SIBJIeL ‘SIDIYBA JOION-62
¥6T°0 26T'¢ 166'T v.T0  SETO- 60€°0 200 T/.8T 1681 Juswdinb3 pue A1sulyoeN-82
GS2°0 [A4 G90°¢ ¥ee0  T.00 €920 6/00- 9C¢T'T 9¥0'T Juswdinb3 eo110913-/2
L0°0- 700'¢ 710°C 7000 92¥'0- €0 v/00- 682T ¢TZT  ° [edondQ pue orwonosq ‘1omdwo)-97
9vT0 L6¥'¢C TSEC ¥€€'0 1000 9¢¢g0 88T°0- LE€LC 6¥5C $10Npoid e8| psredliqed-G¢
2ee0 S68°C €1G6°¢ 9¢'0 900 ¥82°0 8600- TETT €601 S|eI3N disegd-y¢
8TT0 6S17'¢C vee 140] G0'0 T0°0 2ee’0-  989'T  ¥SE'T S19Npo.d [elsulN Jlj[eI3N- UON J83UlO-E¢
8v¢'0 7S¢ €6T°¢C 187’0  2Z8T0 S0€0 6€T0- 98T  16S'T $19Npoid dliseld pue Jsqgny-¢¢
¥0T°0 20L¢ 665°C €0 9ST0 L92°0 6T€0- T6T'T  ¢.80 $10NpoId [edlnadewleyd dlseg-T¢
2.T0 €TL¢ T8¢ 79°0 137740 70 897'0- TTC¢'C  E€WL'T §10NpoJd [edlsyd pue sjedlwsyd-0c
9250 656 eer'e 8/T°0- 869°0- 250 70L'0  2EE0 980T S1dNpoid Wnajolisd paulysy pue 840D-6T
9%€°0 129'C Tl¢¢C €00T  86%°0 S80S0 L¥9°0-  9SF'y  608'€ PI033Y JO uononpoiday pue bunulid-gT
80€°0 296°C 7599°¢C 9¥0'0-  /€0- €eeo vee0  9TIP'T LL'T sjonpo.d Jaded pue Jsded-/T
1250 6€6'C LT¥V'C 88.°0  ¢S€0 9er'0 99¢'0- <CT6'T  SV9'T "*‘POO/W 40 S19NPO.Id pue POOAN-9T
€2¢0 192°¢ 76T L2v'0 T0 L2€0 ¥0T'0- 6€0C  GE6'T $10NpoId pale|sy pue Jayies-GT
20 6.0°C 6/8'T SIY'0  €9T°0 €920 GTZ¢’0- tvv0'C  8¢8'T [3Jeddy BuLieapn-T
4% €08°¢ T6EC V90  6SE0 88¢°0 GEC0- 997 STAA! S9INXaL-€T
T8€0 v.9'¢€ €62 S¥G'0  60T°0 9ev'0 ¥91°0- 1 9/0T sebesonag-TT1
18T°0 G489°C 861°¢C 9ge’0  €9T°0 €lT0 6.T0- €TE€T VET'T §10Npoid poo4-0T
SaIeUS ssauwreaaisdn X3 Anu3g
sbueyd 6T0Z Ul Ndd 800¢ Ul N9 18N w4 ul sbueyd BN E;_n_ w4 5101038
13EINe) : : abueyn = : :
ulbaen anisusiu| ulbae sAISUBIXT

sowsnpu] SuLmjoeynuey oy} ul N g, Jo o3uey) ays Jo uonisodwoddq ¢°¢ d[qeL

48



3.3.5. Main Findings

In this Chapter, we construct a novel firm-based upstreamness measure utilizing firm-
to-firm transaction data. This approach differs from the literature, which
predominantly uses industry-based upstreamness measures relying on input-output
tables. We find that firm-based upstreamness values are significantly higher than their
industry-based counterparts. We propose that firm-based upstreamness, calculated for
each individual firm, provides a more accurate representation of a firm's position in
the value chain due to its reliance on more disaggregated data. Another advantage of
firm-based upstreamness is that it provides information annually, which is more

frequent than the input-output tables.
In Tiirkiye, trends in firm-based upstreamness from 2008 to 2019 indicate an increase

in overall upstreamness during this period. The decomposition analysis of this change

reveals that the increase in upstreamness of continuing firms contributes the most.
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CHAPTER 4

FIRM UPSTREAMNESS AND PRODUCTIVITY

We have computed upstreamness value at the firm level with different approaches and
evaluated the disadvantages and advantages of both methods in Chapter 3. Besides
quantifying the firm-level upstreamness, related literature uses the concept to evaluate
its relationship with the firm attributes, such as productivity and profitability (Ju & Yu,
2015; Chor et al., 2021; Mahy et al., 2022).

The ex-ante relationship between the position of a firm in the supply chain and its
productivity is ambiguous. Firms can move “upstream” in the value chain by extending
their control over the supply chain by acquiring or merging with their suppliers or
establishing facilities to produce intermediates by in-house production. By adding
more upstream activities to their current activities, firms may have the advantage of
reduced costs by avoiding supplier markups. Moreover, the ability to customize the
inputs to fit better with the production needs and easier technology transfers between

production stages within a firm can enhance productivity.

Apple’s acquisition of the majority of Intel's smartphone modem business in 2019
serves as a concrete example. By gaining control over semiconductor manufacturing,
Apple has enhanced its capability to produce its own chips for iPhones, iPads, and
Macs. Similarly, in 2013, Starbucks acquired a coffee farm in Costa Rica, transforming
it into an innovation hub in order to better understand the challenges faced by coffee
farmers and determine best practices and solutions. Another notable instance is from
2021 when Ulker Biskiivi, a major food company in Tiirkiye, acquired Onem Gida, a
supplier of key inputs such as chocolate dough, flour, and hazelnuts, to streamline its

production processes. Sisecam A.S., one of the major glass manufacturers of Tiirkiye,
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has made its production more upstream by establishing a facility for soda ash in U.S.A,
a crucial input in glass manufacturing. These examples demonstrate that although
global value chains facilitate fragmented production, there still exist opportunities to

reintegrate certain production processes that firms are willing to engage in*?.

Control over the input chain may also result in better coordination in production stages
by reducing the delivery times and maintaining a more stable process management.
However, there is also a risk of inefficiencies that arise from running a larger
production scale. It requires expertise and new capabilities for the additional upstream
activities. Insufficiency in these aspects can strain competitiveness with other external
suppliers. Moreover, investment costs can be large in acquiring the upstream stages of
the production, and expected returns may not be enough to cover the costs of moving

“upstream” in the value chain.

Empirical studies indicate that the relationship between upstreamness and firm
attributes is positively correlated, suggesting that firms positioned further upstream in
the production process tend to be more productive and profitable. Chor et al. (2021)
document the evolution of Chinese firms’ export/import upstreamness with their
operations and performance. They assert that as firms become more productive, bigger,
and more experienced, they import more upstream products, export products closer to
final demand, and span more production stages in the home country. Ju & Yu (2015)
explain the link between upstreamness and productivity, stating that fixed capital is
assumed to be higher in a more upstream industry. Thus, fixed costs are larger, and a
higher fixed cost causes the average firm in a more upstream industry to be more
productive and profitable. They find that, in China, upstream industries are more
capital-intensive, and firms in upstream industries are more productive and profitable
than downstream firms. Mahy et al. (2022), using firm-level upstreamness, which
measures the position of a firm in the value chain yearly, investigate its impact on the
wage costs and productivity of a firm. They assert that firms positioned more upstream

create more value, and the effect on productivity is higher than on wage costs.

12 These examples refer to what is known as 'vertical integration' in the literature. As discussed at the
end of the chapter, backward integration, a type of vertical integration, can lead to an increase in a firm's
upstreamness. This is the case when the firm not only produces but also sells its newly integrated
upstream products, as we define FBU based on the firm’s sales.
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This chapter is devoted to exploring the relationship between the two features of a
firm, its upstreamness versus its productivity, for Turkish manufacturing firms with
regard to different calculations of upstreamness measurement. For this purpose,
Section 4.1 will introduce the data sources and the construction of our empirical dataset
and then present the summary statistics of the related dataset. Section 4.2 explains the

empirical framework, and Section 4.3 provides the results of the empirical analysis.

4.1 DATA

4.1.1 Variable Definitions

As described in Section 3.1, our primary data source is EIS, which consists of multiple
administrative datasets. Upstreamness analysis in the previous chapter mainly utilizes
two data sets: firm-to-firm transaction data from the Revenue Administration and trade
data from the Ministry of Trade. We are now exploring the relationship between
upstreamness and firm performance, which requires additional information about firm

attributes.

First, we obtain the number of employees quarterly and the wages paid annually by a
firm for the reference period from the dataset the Social Security Institution provided
to EIS. We computed a simple average of the number of employees for a firm's

employment.

Second, we utilize the firm's balance sheet and income statements, provided by the
Revenue Administration to EIS, to construct different variables of interest. These are
the sum of the tangible and intangible assets, defined as the firm's capital stock, and
net sales, defined as the firm’s output. We deflate capital stock with PPI for capital
goods and output with two-digit sectoral PPI for the manufacturing industry to get real

values.

In addition, we define firm productivity as the value added per worker and use the

firm-to-firm transaction dataset to construct the “value-added” of a firm. The value -
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added of a firm is defined as the difference between the value of a firm's production
and the value of the material inputs used by the firm. However, there is no separate
balance sheet item, such as “material inputs.” Hence, as a proxy for material inputs the
firm uses, we use the purchases from other firms reported in the firm-to-firm
transaction dataset plus the firm's imports, with the capital goods excluded from each.
Thus, we construct the value-added of a firm by subtracting the estimated material
inputs from the net sales. An alternative calculation is also applied for robustness
analysis, such that the sum of total operating profits, total wages, and depreciation of
tangible and intangible assets refers to the value added (World Bank, 2019). A
comparison of different calculations of value added at the sectoral level is given in

Appendix B.2%,

4.1.2 Incorporating Balance Sheet and Upstreamness Datasets

Our empirical analysis combines the firms' financial statements in EIS with those of
the upstreamness dataset we constructed from the firm-to-firm transactions dataset in
Chapter 3. The financial statements available in EIS exclude the financial and public
sectors. There are also records with negative and missing values in net sales. Therefore,
we keep observations of positive net sales. Then, these two datasets are merged by

year using the unique firm identifier’*,

Table 4.1 reports the number of firms, total employment, and output of the firms in all
sectors covered in balance sheet records (column (1)) and the corresponding statistics
for the manufacturing sector (column (2)) to give information about the coverage of
the analysis. The third column, on the other, reflects the manufacturing sector

aggregates for the matched balance sheet and upstreamness datasets.

Based on the firm's financial statements, on average, 16.8% of the total firms operating
in the manufacturing sector. These constitute 30.6% of total employment and 26.4%

of total net sales. When we use the matched balance sheet and upstreamness datasets

13 TURKSTAT also publishes the value-added at factor costs by economic activities annually. We use
the official values as a benchmark for comparison.
14 All firms are encrypted with an identification number in EIS for confidentiality purposes.
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(column (3)), 82.4% of the manufacturing firms, according to the balance sheet
records, are included. They employ 95.9% of total manufacturing employees and

generate 98.5% of the manufacturing net sales.

According to the matched dataset, in 2008, in the initial year of the reference period,
the number of firms was 69,000. In 2019, the number of firms reached 116,000, with
an increase of 1.7 times. In the same period, the corresponding increases in total
employment and net sales for the manufacturing firms were 1.4 and 4.8 times,

respectively.

Table 4.1 The Coverage of the Matched Balance Sheet and Upstreamness Datasets

Number of firms Employment
Year thousand (million)

(1) ) G [ @ ) ®3)

2008 | 505.58 | 92.77 | 69.04 | 69 (2422 | 1,784.2 | 500.5 491.3
2009 | 521.96 | 9359 | 69.87 | 6.8 [2.2]| 21| 1,759.8 | 462.7 454.1
2010 | 54583 | 9521 | 78.02 | 7.5 (24|23 | 21128 | 552.3 545.1
2011 | 587.76 | 100.09 | 83.54 | 85 [ 2.6 |26 | 2,680.2 | 735.8 726.9
2012 | 633.89 | 106.15 | 89.33 | 9.3 | 2.8 | 2.8 | 3,064.3 811 796.9
2013 | 670.09 | 112.18 | 95.72 | 99 | 3 | 29| 3,508.2 | 893.7 883.8
2014 | 711.17 | 117.87 | 101.86 | 10.6 | 3.2 | 3.1 | 4,045.7 | 1,029.5 | 1,018.4
2015 | 759.75 | 124.48 | 106.86 | 11.5 | 3.4 | 3.3 | 4,586.3 | 1,149.6 | 1,133.8
2016 | 787.32 | 129.36 | 108.54 | 11.6 | 3.4 | 3.2 | 4,957.5 | 1,260.1 | 1,237.4
2017 | 818.23 | 130.93 | 11153 | 12 (3.5 3.3 | 6,140.3 | 1,611.2 | 1,587.2
2018 | 876.08 | 140.10 | 116.60 | 12.4 ( 3.6 | 3.4 | 7,603.7 | 2,114.2 | 2,076.8
2019 | 880.71 | 144.30 | 116.03 | 10.9 [ 3.4 | 3.2 | 8,944.4 | 2,394.6 | 2,346.4

Sales (billion TL)

Source: EIS.

Notes: Based on the balance sheet records, (1) and (2), respectively, show the firms operating in all
sectors and the manufacturing sector. (3) shows manufacturing firms in the matched balance sheet and
upstreamness datasets.

Figure 4.1 summarizes the key indicators by employment group. On average, about
60% of manufacturing firms are micro-sized firms with less than 10 employees. These

firms constitute 8.6% of the total manufacturing employment and generate 6.6% of the
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manufacturing output. Although firms with more than 250 employees are the smallest
group with respect to the number of firms, they dominate the manufacturing sector
with an employment share of 40% and an output share of 55%. Firms that employ 10-
49 employees are the second largest group in terms of the number of firms. They
constitute 24% of the manufacturing employment, and their output covers 15.8% of
the manufacturing output. The last group consists of firms with employees between
50-249. Their share in the manufacturing sector is 27.6% of total employment and
22.3% of total output. To summarize, firms employing ten or more people in the
manufacturing sector dominate the industry with 91.4% of total employment and

93.4% of total output.
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Figure 4.1 The Statistics of the Manufacturing Sector across Employment Groups
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4.1.3 Comparison of Key Indicators

Our empirical analysis encompasses all firms with ten or more employees, ensuring a
focus on substantial business entities that contribute significantly to the economy.
Additionally, because our definition of value-added relies on firm-to-firm transaction
data, we integrate another dataset with the matched balanced sheet and upstreamness
datasets previously described in Section 4.1.2. This newly incorporated dataset
consists of firms reporting purchases from other suppliers. However, the inclusion of
this dataset results in a reduction of 4% in the total number of observations within the

matched dataset.

Table 4.2 Statistics of the Empirical Dataset

Year Number of firms Elgﬁ g)l}i]cl)lrl:)mt Sales (billion TL)
2008 32,326 2.0 445.02
2009 29,970 1.9 406.53
2010 32,150 2.0 479.56
2011 34,630 2.2 632.07
2012 37,216 24 689.95
2013 38,657 2.6 792.18
2014 40,887 2.7 899.00
2015 41,740 2.9 1009.84
2016 40,811 2.8 1096.57
2017 40,960 2.9 1402.83
2018 41,087 3.0 1838.48
2019 38,652 2.8 2063.85
Source: EIS.

Table 4.2 shows the statistics of the finalized empirical dataset, which consists of firms
operating in the manufacturing industry, employing ten or more employees, and having
records in the firm-to-firm transaction data both as supplier and buyer. According to
that, as of 2019, our empirical dataset comprises a total of 38,652 firms, which
collectively employ approximately 2.8 million individuals and generate net sales

amounting to 2,063.85 billion TL.
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Figure 4.2 The Employment and Sales of the Manufacturing Firms

Figure 4.2 reflects the evolution of the number of employees and net sales of the firms
included in our empirical analysis. The total employment level, which is 2 million in
the initial year of the reference period, reaches 2.8 million in the terminal year. Except
for 2009 and 2016, the growth rate of employment is positive. However, after 2015,
there is a slowdown in the growth trend. This trend can be associated with minimum
wage increases during the period. Akgigit et al. (2019) have a similar argument
regarding the decline in 2016, stating a shift towards informal employment following

the minimum wage increase as the likely cause.

35,00
30,00
25,00
20,00
15,00
10,00 //\\/

5,00 TSNS N

0,00 ~—
500 2 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019
-10,00

-15,00

e Real GDP in Tiirkiye ——=The Net Sales of Manufacturing Firms
Manufacturing Industry in Tiirkiye

Source: TURKSTAT, EIS.
Figure 4.3 Growth Rates of Output (%)

57



Figure 4.3 reflects the output fluctuations in the overall economy, manufacturing
industry, and our empirical sample. Despite the global economic crisis of 2008, there
has been a strong recovery in Tiirkiye, with average growth rates of 5% in real GDP
between 2010-2017. Strong domestic demand, expansion in the construction sector,
and substantial foreign investment are considered to be the main drivers of the growth
during that period. However, in the final years of the reference period, there was a
slowdown in economic activity, which corresponds with the currency depreciation and
increased inflation in Tiirkiye (Appendix B.1, Figure B.1 and B.2). During this period,
the manufacturing sector in Tiirkiye also followed a similar trend with gross output.
The net sales of manufacturing firms have a similar pattern with higher fluctuations,
possibly due to our sample excluding firms with fewer than 10 employees. The
increase in the net sales of the manufacturing firms is noteworthy. A consistent rise in
net sales led to 2.063 billion TL in 2019, which is 4 times the initial level. Declines in

growth rates are substantial in 2012 and 2019.
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Imports of Tiirkiye (billion USD)
| mports of Firms in the Sample (billion USD)

Exports of the Firms in the Sample (billion USD)

Source: TURKSTAT, EIS.
Figure 4.4 Trade Statistics (billion USD)

Notes: Foreign trade statistics of Tiirkiye for enterprises with 10 or more employees are available
between 2009-2018, published by TURKSTAT. For a detailed table, see Appendix B.1.

Figure 4.4 presents the trade statistics with respect to different aggregations. Trade

statistics of our sample show that during the 2008-2019 period, exports rose from about
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$70.2 billion to $85.6 billion. In contrast, imports declined from $97.5 billion to $93.6
billion. On average, our empirical sample constitutes 49.7% of the exports of Tiirkiye,
whereas it constitutes 44.4% of overall imports. These shares increased to 60% and
47%, respectively, when only enterprises with 10 or more employees were

considered.?®
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50%
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Intermediate Goods ® Consumption Goods m Capital Goods

Source: TURKSTAT
Figure 4.5 The Exports of Tiirkiye with respect to BEC (%)

Since the concept of upstreamness is related to the production allocation of a firm
between intermediate and final usages, the composition of Tiirkiye’s trade with respect
to the Classification by Broad Economic Categories (BEC) can give some insights.
Figures 4.5 and 4.6 show the percentage share of consumption, capital, and
intermediate goods in Tlirkiye’s exports and imports. The highest share of intermediate
goods in exports of Tiirkiye was achieved in 2012 with 54.4%, which is bigger than
the average of 49% from 2008 to 2019. Correspondingly, the lowest share of

consumption goods was observed in the same year, at 36%, whereas the average level

15 In Appendix B.1 (Table B.1), the official table provided by TURKSTAT for the trade statistics for
economic activity (NACE Rev.2) and employment size class is given. According to that, on average,
the industry, which includes sections B, C, D, and E, constitutes 67% of the exports and 56% of the
imports in Tiirkiye when only enterprises with 10 or more employees are included.
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was 40%. This coincides with the peak values of FBU and the export upstreamness

values in Chapter 3, which were also observed in 2012.
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Source: TURKSTAT
Figure 4.6 The Imports of Tiirkiye with respect to BEC (%)

On the import side, the dominance of the usage of intermediate goods is apparent. The
highest shares were observed in 2019 (78%), 2018 (76.5%), and 2008 (75.4%), which

is different from the year of the peak value of the import upstreamness, 2013.
4.1.4 Descriptive Statistics

Table 4.3 shows the descriptive statistics related to our sample with respect to different
calculations of upstreamness. It should be noted that the different calculations of
upstreamness measures are based on different groups of observations. When FBU is
the related measure, it reflects the weighted averages of all manufacturing firms in the
sample. In contrast, the calculation of the export upstreamness based on IBU reflects

the weighted averages of the manufacturing firms who are exporters in that year.!® In

18 The weights are net sales of firms and exports/imports of firms, respectively, in FBU calculation
and export/import upstreamness based on IBU.
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order to obtain a better comparison, we also report the statistics for a common sub-

sample, two-way traders.

Part I of Table 4.3 summarizes the mean averages of yearly statistics for the sample of
manufacturing firms with 10 or more employees. It provides statistics for two
additional sub-samples: traders, who either export or import, and two-way traders, who
export and import in a given year. Trading firms have higher value-added, capital
stock, net sales, and employment, whereas two-way traders have higher levels in all
aspects. Although trading firms have higher upstreamness levels than an average firm,
restricting the sample with two-way traders does not alter the results. It implies that
for production processes, being a part of the global value chain is what causes the
difference, not participation as an exporter or an importer. We have a similar

interpretation with other calculations of upstreamness.

Part II of Table 4.3 replicates the analysis when the upstreamness is calculated with
export upstreamness based on IBU. Our sample is the manufacturing firms with 10 or
more employees with positive exports in a given year. As in Chapter 3, the difference
in calculation methods leads to lower levels of upstreamness compared to FBU. The
mean average of FBU is 2.69 for two-way traders, while it is 2.04 for the export
upstreamness. Our remark between traders and two-way traders in Part I still holds in
Part II. Firms have higher value-added, capital stock, net sales, and employment but
nearly the same level of upstreamness when they are two-way traders. The same

interpretation applies when the calculation is import upstreamness based on IBU.

One of the disadvantages of using export upstreamness based on IBU as a proxy for
production upstreamness is revealed here. Since the sample is restricted to the
exporters when the export upstreamness is calculated, firms' production is indeed taken
as the exporters' production. The relationship between upstreamness and the firm
performance, i.e., the value added per worker of a firm, is inspected inherently only
for the firms participating in GVCs by exporting when the calculation method is export
upstreamness. This can bias the results because there is strong evidence that exporting
firms are considered to be more productive than non-exporters (Bernard, A. B., &

Jensen, J. B. (1999); Melitz (2003)).
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Figure 4.7 Capital Intensity and Firm Based Upstreamness (FBU)

Notes: Each point in the scatter plot represents an industry and annual weighted averages.

Figure 4.7 illustrates the relationship between the upstreamness and the capital
intensity, measured by the real capital stock per worker. It is notable that the industries
concentrate on the upstreamness of range [2,3]. There is a clear positive association
between the two variables, with higher levels of capital intensity corresponding to
higher levels of upstreamness. It seems reasonable since the industries, position distant
from the final demand, such as “C19-Coke and refined petroleum products” (4.00),
“C21-Basic pharmaceutical products and pharmaceutical preparations” (3.25), “C17-
Paper and paper products” (3.14), are industries of which require significant
investments in infrastructure, machinery, and technology. These requirements can also
function as entry barriers to the industry, ensuring that only firms capable of making

substantial capital investments can survive.

Similarly, for the Chinese manufacturing industry, Ju &Yu (2015) document that the
upstream industries are more capital-intensive. They assess that the underlying
reasoning is that initial capital stock and subsequent fixed investment are higher in

upstream industries, rendering these industries more capital-intensive.
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Figure 4.8 Labor Productivity and FBU

Notes: Each point in the scatter plot represents an industry and year weighted averages.

Figure 4.8 illustrates the relationship between upstreamness and labor productivity,
measured by value-added per worker. The scatter plot reveals that most industries
cluster around upstreamness values between 2 and 3. Industries with higher
upstreamness values, closer to 3 and 4, tend to exhibit slightly higher labor
productivity compared to those in the 2 to 3 range. Additionally, industries with the
highest productivity levels, above 13, are positioned further upstream. However, a few
industries show notably high labor productivity even at lower upstreamness levels,

indicating some variation in the relationship.

When we examine this relationship closely by sector groups, as in Figure 4.9, a
negative association between two variables is more apparent; as upstreamness
increases, labor productivity declines. Another inference is that “30-Other Transport
Equipment,” “32-Other Manufactured Goods,” and “14-Wearing Apparel” are the least
upstream located industries, “10-Beverages”, “12-Tobacco Products,” and “19-Coke
and Petroleum Products” are the most upstream ones. The other industries’ upstream

values are cumulated between [2,3].
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Figure 4.10 Capital Intensity and Labor Productivity across Upstream Quantiles
Notes: Every year, the upstream quantiles are calculated, and then the mean of the corresponding
values is given for each category.

Figure 4.10 exhibits the relationship by upstreamness quantiles. Firms that fall in the
1* quantile have the lowest capital intensity. As before, the capital intensity increases
as we move to the right of the axis, indicating that upstream firms have higher capital
intensity, which aligns with the findings of Ju & Yu (2015). We observe a smile curve
in labor productivity distribution across upstream quantiles. Firms have higher labor
productivity when they are positioned in the 1*' and 4™ quantiles. This finding aligns
with the previous studies that suggest that the downstream and upstream stages of

production are the most value-generating stages.

However, when examining this finding by sector groups (Figure 4.11), we observe that
the shape of the curve varies. Although industries like “24-Basic Metals”, “19-Coke
and Petroleum Products”, and “12-Tobacco Products” exhibit a “smile-curve” shape,
industries “14-Wearing Apparel” and “29-Motor Vehicles, Trailers, and Semi-Trailers”
follow a downward sloping trend. This implies that the relationship between firm
upstreamness and performance may vary depending on the sector in which the firm

operates. “Smile-curve” concept is a sectoral phenomenon that requires further
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investigation. In Figure 4.12, to examine how employment affects these trends, we
concentrate on the value-added by upstream quantiles in each quantile. Although in
most of the industries we observe similar patterns, “24-Basic Metals” no longer

exhibits a “smile-curve”.

It should be stressed that the “Smile-curve” concept, in the literature, refers to the
stages in the production process. Upstream stages coincide with the R&D and design
activities; middle stages imply the fabrication of the products, and downstream stages
refer to the after-sales services, marketing, and distribution of the product. What is
measured by the upstreamness measure is not what firms do along the value chain, but
rather where the products of the firms are positioned in the value chain. de Vries et al.
(2021) also point out this distinction. They argue that measures of upstreamness inform
where goods are positioned in a supply chain, not what firms producing these goods
do in the value chain. They also suggest that measures of upstreamness are unrelated
to the measures of functional specialization, and the former does not significantly

relate to productivity.

We support the argument that the upstreamness measures and the functional
specialization measures are different in the aspects they address. Our firm-based
upstreamness measure is constructed using the percentage of final use in the firms' net
sales. Consequently, this approach does not capture information regarding whether a
firm engages in extensive R&D activities or handles design internally rather than

outsourcing; instead, we focus on the ultimate outcome of these processes.

The reasonable question is how the products that firms produce and their distance to
final consumption can affect productivity. We suggest that a change in the
upstreamness of a firm reflects a change in the production structure. For instance, the
farmers can change the upstream products, such as milk production, to downstream
products, such as processing the milk into cheese and selling it to final demand locally
(Mahy et.al, 2022) in order to obtain higher market power. An assembly manufacturer
can extend its production by producing the parts and accessories of its product. In this
manner, the upstreamness is more related to the vertical integration decisions of the

firms.
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4.2 METHODOLOGY

Our analysis is based on estimating a Cobb-Douglas production function defined as

follows:

Qit = Ait + PxKit + BLLit + € (17)

where Q is output (value added), K is capital stock, L is the number of workers, 4 is
the firm-level productivity, and all variables are in logarithmic form with subscripts i
and ¢ denoting firm and time (year). The equation above can be reformulated in terms

of labor productivity as follows:
prod; = Ay + Brkit + BsLic + €ir (18)

where prod is the (log) labor productivity calculated as the value added per worker,
and £ is the (log) capital intensity calculated as the capital per worker. The coefficient
Bs is equal to By + B, — 1 and shows the degree of returns to scale!’. The model can
be made dynamic by introducing the lagged dependent variable as an explanatory

variable:
prod;; = Ay +yprodi_1 + Bxkit + BsLit + € (19)

The productivity variable A;; includes other productivity related measures, in our case,
the variable of interest, the upstreamness variable. Within this context, our empirical
analysis depends on estimating a value-added function per worker at the firm level to
study the impact of upstreamness on firms’ productivity. Finally, the estimated
equation becomes:
prod;; =
a + yprod;_q + Qupstrmy, + Pykic+BLLic + 8¢ + 0; + & (20)

where i stands for firm, j stands for industry, and t stands for year. The dependent
variable in Equation (20) is labor productivity expressed in logarithms, obtained by
dividing the total value added of firm i in period t by the total number of workers in

firm 7 during the same period. In the benchmark regression, the independent variable

7 There are constant returns to scale if Bg = 0.
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upstrm;; is FBU, firm-based upstreamness, which we construct from firm-to-firm
transaction data and compute for each firm yearly. In additional specifications, the
variable of upstrm;; expresses export upstreamness based on IBU, respectively, for
exporters, and the production line position of firms, the difference between the import
and export upstreamness, for two-way traders. k;; denotes real capital stock per worker
(in logarithm) and L;; denotes firm size (number of workers, in logarithm). §; denotes

year dummies and 9d; denotes sector dummies at the 2-digit industry level.

Our baseline estimation technique is system GMM (Arellano & Bond, 1991; Arellano
& Bover, 1995; Blundell & Bond, 1998). Roodman (2009) lists the situations where
the mentioned dynamic panel estimator is suitable:

1) “small T, large N” panels, meaning few time periods and many individuals; 2) a
linear functional relationship; 3) one left-hand-side variable that is dynamic,
depending on its own past realizations; 4) independent variables that are not strictly
exogenous, meaning they are correlated with past and possibly current realizations
of the error; 5) fixed individual effects; and 6) heteroskedasticity and
autocorrelation within individuals but not across them. (p. 86)

Labor productivity is suggested to be dynamic such that past realizations of
productivity affect the current level. We include up to three lags of the dependent
variable on the right side of the equation (20). The capital stock per worker and
upstreamness are taken as pre-determined variables. Our dataset includes 12 years and

around 200,000 observations. In this way, our dataset fits the items in Roodman’s list.

In the related literature of the relationship between upstreamness and productivity on
the firm level, the fixed effects model (FE) is commonly used as the estimation
technique (Chor et al., 2021; Ju & Yu, 2015). However, as Mahy et al. (2022) point
out, the FE estimator does not address the potential simultaneity between a firm's level
of upstreamness and its productivity. They explain this phenomenon by expressing the
literature supporting the correlation between exporting activity and upstreamness. To
check its relevancy, we estimate equation (20) by interchanging the dependent
variable, prod;; and the independent variable, upstrm;, and find evidence that
productivity also significantly affects the upstreamness of the firms. Thus, the system

GMM is considered the appropriate technique for all the above reasons. In addition to
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our benchmark results, we also report the results of the FE estimator following the

common practice.

4.3 RESULTS

4.3.1 Estimation Results with FBU

4.3.1.1 Fixed Effects Estimation Results

We first estimate the static productivity equation where our upstreamness variable is
FBU with a fixed effects estimation technique®®. Table 4.4 summarizes the results. The
first column refers to our benchmark case, which includes FBU. In column 2, we add
controls for the exporter status. EXP dummy takes the value of 1 if the firm has positive

exports in a given year and 0 otherwise.

Table 4.4 FBU and Labor Productivity, Fixed Effects Estimates

Dependent Variable In Value added per worker
® @)
FBU -0.0998%*** -0.0689%***
(0.0034) (0.0039)
EXP 0.2587***
(0.0118)
FBU * EXP -0.0610%**
(0.0045)
In (Capital per worker) 0.0636%** 0.0621%**
(0.0020) (0.0020)
In (Employment) -0.2907%** -0.2992#:*
(0.0043) (0.0043)
Constant 11.229%** 11.149%**
(0.0269) (0.0273)
Number of Observations 414,240 414,240
R-squared 0.6803 0.6814
Firm FE Y Y
Sector*year FE Y Y

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)

18 We use “reghdfe” command in Stata with firm and industry-year fixed effects.
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After controlling for firm and industry-year fixed effects, firm size, and capital per
worker, we observe that the coefficient associated with the upstreamness variable is
significant and negative (-0.099). Our finding suggests that when a firm’s
upstreamness increases by one unit, the firm’s productivity decreases on average by

10%.

The results also indicate that capital stock per worker has a positive and significant
impact, implying capital-intensive firms have higher labor productivity. The negative
and significant coefficient associated with firm size indicates that the production

exhibits a decreasing return to scale.

When we add controls for export status and its interaction term with upstreamness, the
coefficient associated with the upstreamness variable remains negative and significant
with a smaller magnitude (-0.0689). The coefficient on EXP dummy is positive and
significant at 1%. This is consistent with the literature suggesting exporters are more
productive compared to non-exporters (Bernard & Jensen, 1999; Melitz, 2003). The
negative and significant coefficient on FBU*EXP term implies that exporters’ labor

productivity worsens off compared to non-exporters with increasing upstreamness.

This finding differs from previous studies suggesting a positive relationship between
upstreamness and firm productivity (Ju & Yu, 2015; Mahy et al., 2022). Using OLS
estimation, Ju and Yu (2015) found that the firms in upstream industries are more
productive than downstream firms, regardless of how firm productivity is measured.
They also found a positive and significant coefficient on the interaction term,
suggesting exporters’ relative performance compared with non-exporters is improving
with increased upstreamness. It should be noted that Ju and Yu (2015) conceptualize
firm upstreamness by two approaches. First, they utilize industry-based upstreamness
measures and weigh the share of the exports of firms in each industry. In another
approach, they use the upstreamness of the industry in which the firm’s main activity
is classified as an approximation to its upstreamness. In both approaches, their study
is based on IBU. The associated coefficients in their paper are respectively (0.117 and

0.074). We will compare the results in IBU and FBU in Section 4.3.3.
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4.3.1.2 System GMM Estimation Results

The results of the fixed effects estimation are valid under the assumption that
productivity is determined in a static framework. However, it has been suggested that
regressing a producer’s current Total Factor Productivity (TFP) on its one-year lagged
TFP typically yields autoregressive coefficients ranging from 0.6 to 0.8 (Sveryson,
2011). This implies that productivity tends to be persistent over time and exhibits a
dynamic nature. The past realizations of productivity are most likely to affect the
current value. Therefore, we add the lags of the dependent variable into the equation

and estimate with the system GMM?°.

Table 4.5 FBU and Labor Productivity, System GMM Estimates (2008-2019)

Dependent Variable In Value added per worker
(D) @)
In (Value added per worker) .1 0.2998%:** 0.2873%**
(0.0190) (0.0201)
In (Value added per worker) 0.1283%#:%* 0.1204***
(0.0170) (0.0177)
In (Value added per worker) .3 0.0584 % 0.0513%*%*
(0.0207) (0.0217)
FBU -0.0484*** 0.1022
(0.0142) (0.1666)
EXP 0.8023
(0.8182)
FBU * EXP -0.2520
(0.3357)
In (Capital per worker) 0.0622%*** 0.0639%***
(0.0067) (0.0079)
In (Employment) -0.0070 -0.0327%**
(0.0063) (0.0047)
Constant 4.9028%** 4.8013%***
(0.5780) (0.7815)
Number of Observations 198,243 198,243
Number of firms 43,022 43,022
Arellano-Bond statistic (AR1) (p-value) 0 0
Arellano-Bond statistic (AR2) (p-value) 0.0657 0.0368
Arellano-Bond statistic (AR3) (p-value) 0.402 0.623
Hansen statistics (p-value) 0.350 0.290
Sargan statistics (p-value) 0.221 0.156

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)

1% We use the “xtabond2” command in Stata.

74



Table 4.5 shows the system GMM results when the upstreamness variable is FBU. The
benchmark case with FBU is presented in Column (1). As before, the interactions of

the upstreamness variable with being an exporter are given in Columns (2).

In estimating the dynamic productivity function, we include three lags of the
dependent variables for additional controls since the regression results for AR (2) are
found to be significant. Supporting our practice, Kripfganz (2019) also states that
higher-order lags of the dependent variable, yit2, yit3,..., and the other regressors,
Xi,t1,Xi,t-2,..., might have predictive power and could help to prevent serial correlation
of the error term u;; when included as regressors. Also, we include the second and third
lags of the explanatory variables as instruments in the system GMM, excluding time,

sector dummies, and firm size.

Although Hansen test statistics, which shows the validity of the instruments used in
the model, is satisfied in both estimations, the other diagnostic test, which detects the
presence of serial correlation, the Arellano-Bond statistic, is not satisfied in column
(2). Therefore, with regard to diagnostic tests, only estimation in Column (1) satisfies

the model requirements to evaluate.

Similar to FE estimation, the coefficient of the upstreamness variable is negative and
significant (-0.0484). It is suggested that when a firm’s upstreamness increases by one
unit, hence, when the position of a firm in the value chain moves one step away from
the final demand, the firm’s productivity decreases on average by 4.8%. Rungi and
Prete, (2018) reached a similar conclusion using a fractional probit response model.
They assess that manufacturing firms generate more value the closer they are to final
consumption, although a smile curve exists when all activities, such as primary,

manufacturing, and services, are included.

In another study based on the system GMM, Mahy et. al (2022) found out that when a
firm's upstreamness increases by one unit, the firm's productivity increases on average
by 4.5%. One reason for the opposite signs of the coefficient, besides economic

reasonings, may be due to the coverage of the analysis. In their study, all economic
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activities within sections B to N of the NACE Rev.2 are examined.?® Nevertheless, we
have observed previously that the relationship between productivity and upstreamness

varies depending on the sector under examination.

The results also indicate that capital stock per worker has a positive and significant
impact, supporting the argument that capital-intensive firms have higher labor
productivity. However, the logarithm of firm employment, an indicator of firm size,
exerts a negative but statistically insignificant impact on productivity when we use the
system GMM. The coefficients associated with the lagged dependent variable are

positive and significant, supporting the dynamic nature of the productivity function.?!

The system GMM corresponds to short-run effects. So, we additionally compute the
long-run impact of upstreamness on productivity. Our findings show that moving one
step further from final demand in the value chain reduces a firm's productivity by an
average of 9.4%, which is close to the FE estimate. This suggests that upstreamness

has a greater negative impact on productivity in the long run than in the short run.

4.3.2 Robustness

We estimate several functions to assess the robustness of our finding that the
upstreamness variable has a detrimental effect on the firms' productivity. We estimate
the model for 1) shorter reference periods, 1) adjusted FBU, ii1) labor productivity with

an alternative value-added definition, and iv) total factor productivity measures.

4.3.2.1 Reference Period

Our reference period spans from 2008 to 2019, encompassing the global financial

crisis, during which significant disruptions in production occurred. We estimate the

CLINT3 CEINT3

2 These include “mining and quarrying”, “manufacturing”, “electricity, gas, steam, and air conditioning

EEENT3

supply; water supply, sewerage, waste management, and remediation activities”, “construction”,

ERINT3

“wholesale and retail trade, repair of motor vehicles and motorcycles”, “accommodation and food
services”, “transport and storage”, “financial and insurance activities”, “real estate activities”.

2l The coefficient of the lagged dependent variable (0.2998) in system GMM lies between the
corresponding estimates of FE (-0.039) and OLS (0.4412) supporting the appropriateness of the system

GMM.
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same productivity equation for the post-crisis period from 2010 to 2019. Table 4.6
presents the results for the shorter time period. The diagnostic tests yield improved
outcomes. In both specifications, the Hansen test of overidentifying restrictions does
not reject the null hypothesis of instrument exogeneity. Additionally, the
autocorrelation test AR (2), which detects second-order autocorrelation of the

residuals, is insignificant when the reference period is shorter.

Table 4.6 FBU and Labor Productivity, GMM-SYS Estimates (2010-2019)

Dependent Variable In Value added per worker
(1) )
In (Value added per worker) 1.1 0.2614*** 0.2498***
(0.0349) (0.0372)
In (Value added per worker) 0.0957*** 0.0861***
(0.0293) (0.0321)
In (Value added per worker) .3 0.0248 0.0141
(0.0346) (0.0385)
FBU -0.0847*** -0.0800
(0.0209) (0.2028)
EXP 0.0744
(0.9825)
FBU*EXP 0.0590
(0.4043)
In (Capital per worker) 0.0523*** 0.0500***
(0.0095) (0.0110)
In (Employment) 0.0133 -0.0187***
(0.0114) (0.0069)
Constant 6.0788*** 6.4700***
(1.0336) (1.4099)
Number of Observations 157,102 157,102
Number of firms 39,211 39,211
Arellano-Bond statistic (AR1) (p-value) 0 0
Arellano-Bond statistic (AR2) (p-value) 0.216 0.113
Arellano-Bond statistic (AR3) (p-value) 0.714 0.542
Hansen statistics (p-value) 0.570 0.336
Sargan statistics (p-value) 0.265 0.111

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)
The primary finding that a firm's upstreamness negatively affects labor productivity

remains unchanged. However, it has a higher magnitude in absolute terms. When the

position of a firm in the value chain moves one step away from the final demand, the
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firm’s productivity decreases on average by 8.5%. The finding that capital intensity
positively affects labor productivity holds again. When the reference period is shorter,
the estimation with export status as a control variable in Column (2) also satisfies the
model requirements. However, adding exporter status as a control to the estimation

yields insignificant coefficients for the related variables.

4.3.2.2 Adjusted-Upstreamness

We have calculated FBU by assuming that a firm's exports constitute a portion of its
final demand. We relax this premise with the proportionality assumption that the firm
maintains the same production structure for its domestic and exported products and

denote the newly computed variable as adjusted upstreamness.

Table 4.7 Adjusted FBU and Labor Productivity, SYS-GMM Estimates

Dependent Variable Value Added per Worker
2008-2019 2010-2019
(1) @)
In (Value added per worker) .1 0.29571 #** 0.2530%**
(0.0192) (0.0358)
In (Value added per worker) (. 0.1245%** 0.0881***
(0.0172) (0.0302)
In (Value added per worker) 1.3 0.0535%* 0.0144
(0.0211) (0.0357)
Adjusted FBU -0.0144 -0.0402%**
(0.0117) (0.0182)
In (Capital per worker) 0.0629%*** 0.0514%***
(0.0067) (0.0096)
In (Employment) -0.0043 0.0223*
(0.0069) (0.0131)
HHI -0.0000 -0.0001
(0.0001) (0.0001)
Constant 4.9628%** 6.2655%**
(0.5815) (1.0605)
Number of Observations 198,243 157,102
Number of firms 43,022 39,211
Arellano-Bond statistic (AR1) (p-value) 0 0
Arellano-Bond statistic (AR2) (p-value) 0.0431 0.141
Arellano-Bond statistic (AR3) (p-value) 0.551 0.510
Hansen statistics (p-value) 0.141 0.386
Sargan statistics (p-value) 0.0627 0.201

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)



We estimate the productivity equation incorporating adjusted upstreamness for 2008-
2019 and 2010-2019. Again, the autocorrelation test AR (2) is significant when the
reference period is 2008-2019. However, diagnostic tests are well-suited when the
reference period is shorter. In Column (2), we observe similar findings with the
previous estimations, the only difference is observed in the coefficient of the firm size
variable. The coefficient associated with In (Employment) is positive and significant

at a 10% significant level, which exhibits an increasing return to scale.

4.3.2.3 Alternative Value-Added Measure

Appendix B.2 explains an alternative method for defining a firm's value-added, which
includes the sum of depreciation on tangible and intangible assets, annual wages, and
total operating profits, adjusted by sectoral deflators. We replicate the productivity
estimation using this alternative definition of value added. Despite the coefficients of
the upstreamness variable being negative and significant, the model fails to pass the

overidentification and autocorrelation tests (see Appendix, Table B.3).

4.3.2.4 Technology Classification

Additionally, we examine the effects of the technology intensity of the sectors in which
firms operate. Using the high-tech classification of manufacturing industries published
by the Eurostat??, we include technology dummies in the estimation equation. The
insignificant coefficients for the technology intensity variable and its interactions with
the upstreamness variable suggest there is no evidence that technology intensity

impacts labor productivity. (see Appendix B, Table B.5).

4.3.2.5 Total Factor Productivity

We estimate production functions with total factor productivity (TFP) using the

following methods: Levinsohn and Petrin (LP) and Woolridge (WRDG). By adding

22 https://ec.europa.eu/eurostat/statistics-explained/index.php?title=Glossary:High-
tech_classification _of manufacturing_industries
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the upstreamness variable as a state variable and material input as the proxy variable
into the control function approach, we estimate the corresponding TFP functions
(Rovigatti & Mollisi, 2018)?3. The results show that the coefficient for the
upstreamness variable is significant and negative, consistent with our previous

findings.

Table 4.8 Estimation Results for Total Factor Productivity

Value Added LP WRDG
FBU -0.0654*** -0.0655***
(0.0052) (0.0036)
In (Capital) 0.0491*** 0.0497***
(0.0034) (0.0026)
In (Employment) 0.5268*** 0.5408***
(0.0031) (0.0019)
Observations 426,745 319,016

4.3.3 Comparison of FBU with Alternative Upstreamness Calculations

In the upstreamness literature, the standard approach is to calculate the industry-based
upstreamness measure using input-output (I-O) tables, as described in Section 3.2.1.
In this section, we will compare the results of FBU with those of the other indicators
that relied on IBU. One of these indicators is the export upstreamness of a firm, which

is a combination of IBU with trade data such that export shares are weighed.

Table 4.9 summarizes the FE estimation results for the sub-sample of exporters, which
enables us to compare FBU with the export upstreamness that relies on IBU. When we
estimate the productivity equation in our benchmark setting with FBU for exporter
firms, the negative coefficient still remains, even with a higher magnitude (-0.152),

and is significant.

In the second column in Table 4.9, the upstreamness variable is taken as the export
upstreamness, which we compute by incorporating export data of firms with IBU.

Although the sign of the relevant coefficient is negative (-0.0133), it is now statistically

23 We use the “prodest” command in Stata for estimating TFP functions.
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insignificant. Again, capital intensity has a positive, and firm size has a negative

coefficient in both estimations.

Table 4.9 FBU, Export/Import Upstreamness based on IBU and Labor Productivity,
Fixed Effects Estimates (exporters)

Dependent Variable In Value added per worker
(D) @)
FBU -0.1517%**
(0.0052)
Export Upstreamness based on IBU (U’;X) -0.0133
(0.0088)
In (Capital per worker) 0.051 3% 0.0499%***
(0.0032) (0.0032)
In (Employment) -0.3553** -0.3512%%*
(0.0064) (0.0064)
Constant 12.0761%*** 11.754%%*
(0.0443) (0.0463)
Number of Observations 174,900 174,900
R-squared 0.6651 0.6621
Firm FE Y Y
Sector*year FE Y Y

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)

The other indicator that relies on IBU is introduced by Chor et al. (2021), the
production line position of a firm, which is the difference between the import and
export upstreamness. To compare indicators of FBU with the production line position
of a firm, a sub-sample of two-way traders who import and export in a given year is

necessary.

Table 4.10 summarizes the estimation results for the sub-sample of two-way traders.
The first 1-2 columns are similar to the ones in Table 4.9; the third and fourth columns
represent, respectively, the import upstreamness and the production line position. As
Chor et al. (2021) highlight, the production line position can be interpreted as the span

of production stages that the firm oversees or coordinates within the home country.

Similar to the results in Table 4.9, the coefficient associated with the export

upstreamness is negative and insignificant, while the coefficient associated with FBU
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is negative but significant when the sample consists of two-way traders. The positive
coefficient of the production line position implies that their productivity is induced as
firms span more production stages in Tiirkiye. It indicates that the more stages a firm

is responsible for, the greater the value generation within firm operations.

Table 4.10 FBU, Export/Import Upstreamness based on IBU, Production Line
Position and Labor Productivity, Fixed Effects Estimates (two-way traders)

Dependent Variable In Value added per worker
FBU -0.159%**

(0.0062)
Export Upstreamness based -0.0093
on IBU (UF%)

(0.0108)
Import Upstreamness based 0.019%%*x*
on IBU (Uf")
(0.0061)
Production Line Position 0.0172%**
Wi - up
(0.0054)

In (Capital per worker) 0.048%**  0.046***  0.047***  (0.047***

(0.0041)  (0.0041)  (0.0041)  (0.0041)
In (Employment) -0.386***  -0.381*** -Q381*** (.38 ***

(0.0078)  (0.0079)  (0.0079)  (0.0079)
Constant 12.463%** 12.105%** 12.041%** 12.081***

(0.0581)  (0.0600)  (0.0583)  (0.0564)
Number of Observations 116,983 116,983 116,983 116,983
R-squared 0.6719 0.6686 0.6686 0.6686
Firm FE Y Y Y Y
Sector*year FE Y Y Y Y

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)

Table 4.11 presents the results of the dynamic panel estimation using the system GMM
method for the exporters' dataset. Columns 1 and 2 refer to the estimation results
between 2008 and 2019, while columns 3 and 4 correspond to a shorter time frame.
Notably, the model in column 3 is the only one with a shorter reference period that
successfully passes the Hansen and autocorrelation tests. According to that, previous
results with FBU continue to hold across exporters. However, if we use export

upstreamness instead of FBU, the results are inconclusive.
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Table 4.11 FBU, Export Upstreamness based on IBU, SYS-GMM Estimates

(exporters)
Dependent Variable In Value added per worker
2008-2019 2010-2019
(1) (2) (©) (4)
In (Value added per worker) +.1 0.263***  0.242*** | 0.243***  (0.285***
(0.0341)  (0.0393) | (0.0593) (0.0702)
In (Value added per worker) 2 0.108***  (0.089** 0.093* 0.128**
(0.0304) (0.0350) | (0.0498)  (0.0589)
In (Value added per worker) .3 0.0288 -0.0021 0.0183 0.0501
(0.0372)  (0.0432) | (0.0589) (0.0702)
FBU -0.068*** -0.106***
(0.0218) (0.0290)
Export Upstreamness based 0.0261 -0.0195
on IBU (UF%)
(0.0658) (0.0759)
In (Capital per worker) 0.053***  0.052*** | 0.0423** 0.055***
(0.0133)  (0.0135) | (0.0192) (0.0202)
In (Employment) -0.024*** -0.026*** | -0.010 -0.022**
(0.0057)  (0.0056) | (0.0091)  (0.0092)
Constant 6.421***  7,039*** | 7.067***  5.546**
(1.201) (1.372) (2.019) (2.384)
Number of Observations 77,479 77,479 61,777 61,777
Number of firms 17,284 17,284 15,740 15,740
Arellano-Bond statistic (AR1) 0 0 0 0
(p-value)
Arellano-Bond statistic (AR2) 0.0220 0.00233 0.180 0.179
(p-value)
Arellano-Bond statistic (AR1) 0.965 0.465 0.958 0.653
(p-value)
Hansen statistics (p-value) 0.589 0.0245 0.550 0.00245
Sargan statistics (p-value) 0.417 0.00232 0.283 0.00013

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)

Table 4.12 repeats the analysis for the two-way traders. First column replicates the

system-GMM estimation using FBU for the sub-sample of two-way traders. Columns

2-3 exhibit estimation results when the upstreamness variable is defined as export

upstreamness and import upstreamness, respectively, both of which are derived from

IBU. The final column provides the results when the upstreamness variable is defined

as the production line position of a firm, which is calculated as the difference between

the import and export upstreamness of a firm. However, none of the models meet the

requirements for the system GMM.
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Table 4.12 FBU, Export/Import Upstreamness based on IBU, Production Line
Position and Labor Productivity, GMM-SYS Estimates (two-way traders, 2008-

2019)

Dependent Variable

In Value added per worker

In (Value added per worker)
-1

In (Value added per worker)
-2

In (Value added per worker)
-3

FBU

Export Upstreamness based
on IBU (UF%)

Import Upstreamness based
on IBU (U

Production Line Position
5" - Ug"

In (Capital per worker)
In (Employment)
Constant

Number of Observations
Number of firms
Arellano-Bond statistic
(AR1)

(p-value)
Arellano-Bond statistic

(AR2)

(p-value)
Arellano-Bond statistic

(AR3)

(p-value)
Hansen statistics (p-value)

Sargan statistics (p-value)

(1)
0.223] %%

(0.0437)
0.0759%*

(0.0375)
0.0013

(0.0449)
-0.0611%*
(0.0272)

0.0271
(0.0168)
-0.048%x
(0.0056)
7.928%%*
(1.528)
50,119
11,013
0

0.0456

0.543

0.897
0.876

)
0.2062%%**

(0.0522)
0.0602

(0.0444)
-0.0241

(0.0533)

0.0119

(0.0900)

0.0276
(0.0171)
-0.052%**
(0.0066)
8.438%**
(1.809)
50,119
11,013
0

0.0134

0.300

0.00612
0.000211

3)
0.2003 %

(0.0510)
0.0552

(0.0437)
-0.0279

(0.0528)

-0.0207

(0.0598)

0.0253
(0.0176)
-0.052%**
(0.0063)
8.682% %
(1.793)
50,119
11,013
0

0.0162

0.272

0.0921
0.0207

(4)
0.2034#*

(0.0501)
0.0580

(0.0429)
-0.0223

(0.0519)

0.0051

(0.0506)
0.0246
(0.0177)
-0.052%%*
(0.0064)
8.523 %%
(1.736)
50,119
11,013
0

0.0255

0.324

0.596
0.513

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)
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4.3.4 Main Findings

This chapter investigates the relationship between the upstreamness we constructed in
the previous chapter and the firm productivity. First, following the common practice,
we apply the fixed effects estimation technique to our model. After controlling for firm
and industry-year fixed effects, firm size, and capital per worker, we find that labor
productivity will decrease in response to an increase in the upstreamness variable.
Capital intensity has a positive and significant coefficient: Capital-intensive firms have
higher labor productivity. Employment, as a proxy for firm size, has a negative and
significant coefficient, i.e. there is a decreasing return to scale. When the exporter
dummy is added to the model as an additional control, exporters are found to be more
productive than non-exporters. The negative and significant coefficient on the
interaction of upstreamness and export dummy terms implies that exporters’ labor

productivity worsens off compared to non-exporters with increasing upstreamness.

We estimate our model with system GMM as the productivity of a firm exhibits
persistence. We include three lags of the dependent variables for additional controls
since the regression results for AR (2) are found to be significant. The second and third
lags of the explanatory variables are used as instruments in the system GMM,
excluding time, sector dummies and firm size. Similar to FE estimation, the coefficient
of the upstreamness variable is negative and significant (-0.0484). It is suggested that
when a firm’s upstreamness increases by one unit, hence, when the position of a firm
in the value chain moves one step away from the final demand, the firm’s productivity
decreases on average by 4.8%. Different than FE results, the coefficient of the firm
size variable is found to be insignificant. The coefficients of all three lags of the
dependent variable are positive and significant, supporting the dynamic nature of the
productivity function. Again, firms with higher capital intensity are more productive.
When the exporter dummy is included in the model, the model does not satisfy the

requirements of the autocorrelation tests.

Our finding is similar to Rungi and Prete (2018), who assess that manufacturing firms

generate more value the closer they are to final consumption using a fractional probit
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response model. In another study based on the system GMM, Mahy et. al (2022) find
out that when a firm's upstreamness increases by one unit, the firm's productivity
increases on average by 4.5%. It should be noted that their analysis includes a broader

range of sectors beyond just the manufacturing sector.

We assess the robustness of our main findings across various specifications. We obtain
similar results when using a shorter reference period and the adjusted FBU as the
upstreamness variable. The estimation results with total factor productivity are also
consistent with our findings on labor productivity. However, when using an alternative
value-added measure, although the coefficient signs remain consistent, the model does

not meet the necessary requirements for system GMM.

At the end of the chapter, we compare the results of FBU with those of the other
indicators that relied on IBU: the export upstreamness of a firm and the production
line of a firm. For exporters, the FBU estimation results are similar to those observed
when all firms are included. However, the estimations with the export upstreamness
exhibit statistically insignificant coefficients. For the two-way traders, the fixed effects
estimation technique results in a negative and significant coefficient for the FBU and
a positive and significant coefficient for the production line position. However, system
GMM estimations for both indicators are inconclusive since model requirements are

unsatisfied.
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CHAPTER 5

CONCLUSION

This dissertation examines the attributes of the upstreamness measure, a Global Value
Chain (GVC) position index, at the firm level and its association with firm productivity
in the Turkish manufacturing sector. We employ firm-level data from the EIS, spanning

2008 to 2019, to exclude the potential effects of the COVID-19 pandemic.

This study contributes to the GVC literature by analyzing for the first time the benefits
of GVC participation in Tiirkiye within the context of the upstreamness measure at the
firm level. A distinctive feature of this study, in contrast to common practice, is the
construction of the upstreamness measure using firm-to-firm transaction data rather

than industry-based input-output tables.

Our findings can be gathered into two main areas: those related to the measurement of

upstreamness and those concerning its economic interpretation within the value chain.

5.1 MAIN FINDINGS

5.1.1 The Measurement of Firm-Based Upstreamness

The upstreamness measure captures the positioning of a country/industry relative to
final demand (i.e., consumption or investment) in the value chain. The underlying
principle of the measure is that it is an indicator of the average number of production
stages in which an industry’s output is used before reaching final demand (Fally, 2011;
Antras et al., 2012). By construction, the lowest value of an upstreamness index is 1,
and higher values indicate that the country/industry is positioned more upstream in the

value chain.
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In constructing the upstreamness index, input-output tables have been used widely.
The extent of information and the level of the product/industry classification provided
in [-O tables may vary. In the USA, there exist I-O tables of 402 industries, classified
under the North American Industry Classification System (NAICS). The I-O tables in
the World Input-Output Database (WIOD) include 56 sectors, which are classified

according to the International Standard Industrial Classification (ISIC, Rev. 4).

Tirkiye’s latest I-O table, published in 2012, covers 63 industries classified under the
Statistical Classification of Products by Activity (CPA, 2008). This allows us to
calculate the industry-based upstreamness (IBU) measure for 63 industries, which may
result in an underestimation of the outcomes due to aggregation issues. For instance,
according to our calculations, in Tiirkiye, two of the Harmonized System codes of
trade data, “840751-Engines; reciprocating piston engines, of a kind used for the
propulsion of vehicles of chapter 87, of a cylinder capacity not exceeding 50cc” and
all six-digit codes under “8703- Motor cars and other motor vehicles; principally
designed for the transport of persons (other than those of heading no. 8§702), including
station wagons and racing cars” fall into the same activity-“C29-Motor vehicles,
trailers, and semi-trailers” and IBU for that sector upstreamness is 1.591. However,
the former product will have a higher upstreamness value than the latter. This cannot

be captured when the upstreamness is measured by IBU.

Therefore, we construct a novel firm-based upstreamness (FBU) measure, relying on
the firm-to-firm transaction data, which can be regarded as an input-output table at the
firm level. This enabled us to assess the fragmentation of the production chain in more

detail.

When we calculate the weighted averages across sectors, the FBU values are found to
be significantly higher than their industry-based counterparts (IBU). 46 out of 63
industries have higher upstreamness values in FBU than IBU. Notably, the sectors
where high differences are observed consist of Tiirkiye’s main exporting products:
“C29-Motor vehicles, trailers, and semi-trailers” and “C10-C12-Food, beverages, and

tobacco products”. FBU values and IBU values are, respectively, 2.73 and 1.59 in the
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“C29-Motor vehicles, trailers, and semi-trailers” sector and 2.95 and 1.48 in the “C10-
C12-Food, beverages, and tobacco products” sector. In both of these two sectors, the

products of the sectors are positioned more upstream when the measure is FBU rather

than IBU.

Also, in FBU approach, the activities related to motor engines and motor vehicle
manufacturing can now be separable and treated as differently. The corresponding
upstreamness values are respectively 2.55 and 2.08. It implies that aggregation
inherited in IBU underestimates the true position of the industries in the value chain,
and using information at the firm-level data reveals the position in a value chain more

realistically.

Another advantage of using FBU is its constructability on an annual basis. National
statistical offices periodically publish input-output (I-O) tables, which are fundamental
to industry-based upstreamness (IBU) measures. This presumes a fixed relationship
between industries in terms of input-output linkages for a certain time period. FBU is

more likely to capture the change in the network dynamics between industries.

Besides the quantitative features of the FBU, we also investigate the evolution of
upstreamness patterns in Tiirkiye between 2008 and 2019. We found that there was a
continuous increase until 2012, followed by a significant decline in 2013 and a stable
trend thereafter until 2019 when a sharp decline occurred. The peak value was

observed in 2012.

Furthermore, we study the decomposition of the overall change in upstreamness in two
dimensions: the intensive margin, reflecting the change associated with continuing
firms, and the extensive margin, reflecting the change associated with entrants and
exiters to the manufacturing industry in that year. The analysis reveals that the
contribution of the intensive margin to the overall change is greater than that of the
extensive margin, and this pattern holds true for the majority of the sub-sectors
examined. This suggests that adjustments made within existing firms play a more

significant role than the entry or exit of firms in influencing overall changes.
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Consequently, we conclude that from 2008 to 2019, Turkish manufacturing firms have

moved further upstream in the value chain.

5.1.2 The Effects of Firm Based Upstreamness

In Chapter 4, we investigate the relationship between the upstreamness and the labor
productivity of a firm. We initially identified key facts through the descriptive analysis
of our empirical dataset. The first key fact is that firms positioned more upstream have
higher capital intensity. This is in line with the observation that the most upstream
industries such as “C19-Coke and refined petroleum products” (4.00), “C21-Basic
pharmaceutical products and pharmaceutical preparations” (3.25) are associated with
requirements of significant investments in infrastructure, machinery and technology.
Secondly, we observe a smile curve in labor productivity distribution across upstream
quantiles. Firms have higher labor productivity when positioned in the 1 and 4"
quantiles. However, when the “smile-curve” concept is examined at the sectoral
division, different outcomes are observed, indicating that the relationship between firm
upstreamness and performance may vary depending on the sector in which the firm
operates. This is consistent with the previous studies supporting “smile-curve” such

that they mainly concentrate on specific sectors, such as electronics and computers.

Then, we apply the system-GMM estimation technique by controlling year and sector
dummies to examine the relationship between labor productivity and upstreamness at
the firm level. Our main finding is that the increase in the upstreamness of a firm leads
to a decrease in labor productivity. Firms positioned more distant from the end user
create less value-added. This is supported by the findings of Rungi and del Prete (2018)
for the manufacturing firms in the European Union, although the rest of the literature

suggests the contrary (Ju &Yu, 2015; Mahy, 2022).

It is widely accepted that most of the value is created in upstream activities such as
R&D, design and downstream activities such as marketing, branding, logistics. In
contrast, the value created ‘in-between,” which is associated with pure manufacturing

or assembling stages, is less value-added. The concept of the “smile curve” dates

90



back to the 1990s (Shih, 1996) and has been validated by several studies. However, it
should be stressed that “smile-curve” concept, in the literature, refers to the stages from
conception to production, production to after-sale services. Upstream stages coincide
with the R&D and design activities, middle stages imply the fabrication of the
products, and downstream stages refer to the after-sales services, marketing, and
distribution of the product. Though, the upstreamness measure does not reflect firms'
actions along the value chain, but rather the positioning of the firms' products in the
value chain. Vries et al. (2021) also point out this distinction. They argue that measures
of upstreamness inform on where goods are positioned in a supply chain, not what

firms producing these goods do in the value chain.

We support the argument that the upstreamness measures and the functional
specialization measures are different in the aspects they address. Our firm-based
upstreamness measure is constructed using the percentage of final use in the firms' net
sales. Consequently, this approach does not capture information regarding whether a
firm engages in extensive R&D activities or handles design internally rather than

outsourcing; instead, we focus on the ultimate outcome of these processes.

Hence, a change in the upstreamness is more related to the change in the composition
of the products of a firm. A firm is positioned more upstream as its production consists
of more upstream products. This can be accomplished via extending their control over
the supply chain by acquiring or merging with their suppliers or establishing facilities
to produce intermediates by in-house production. For instance, the farmers can change
their upstream products, such as milk production, to downstream products, such as
processing the milk into cheese and selling it to final demand locally in order to obtain
higher market power (Mahy et.al, 2022). An assembly manufacturer can extend its
production by producing the parts and accessories of the original product. This refers
to the backward integration in the literature, where a company expands its business
operations into a previous stage of its production process, moving closer to the raw
materials or components necessary for its products. In this manner, the upstreamness
measure is more related to the vertical integration decisions of the firms rather than

functional specialization literature.
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Eventually, we interpret the finding that firms positioned further upstream in the value
chain in Tiirkiye generate less value-added as an indication that expanding production
by incorporating more upstream products is not profitable. This could be attributed to
the substantial investment requirements of upstream stages, which may not yield
sufficient returns, inefficiencies arising from increased production scope, and the

potential loss of specialization and flexibility between stages.

5.2 MAIN LIMITATIONS

We’ve interpreted the impact of an increase in the upstreamness of a firm within the
context of vertical integration, especially a specific type of it, backward integration. In
this regard, the upstreamness of a firm increases with incorporating upstream stages.
However, a firm may also choose to shift its production focus entirely and move to a
more upstream position in another value chain, which could be considered a form of
inter-sectoral upgrading. If this is the case, the negative relationship between
productivity and upstreamness is hard to interpret. We would expect a positive
relationship since more upstream firms are associated with higher capital intensity and
the cutoff productivity for these firms to operate in the upstream stages would probably
be higher. However, we cannot distinguish from our dataset the origin of the
upstreamness change, whether the firm expands its production by incorporating
upstream products or switches its production focus, as firm-to-firm transaction data
does not include any information about the products. Measurement of FBU relying on
the production statistics of a firm rather than net sales would be better to capture this
difference. However, firm-to-firm transaction data based on production statistics is

currently unavailable.

One limitation of our study lies in the nature of the dataset itself. Our analysis is based
on firm-to-firm transaction data, which is derived from administrative records.
Although we have implemented many data-cleaning procedures to minimize potential
measurement errors, our findings are ultimately constrained by the accuracy of the
information reported by the firms. Additionally, when constructing FBU from firm-to-

firm transaction data, our approach includes all types of firms in the analysis. We didn’t
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distinguish firms that sell intermediate goods and investment goods. However, in the
national accounts, investment goods are a component of final demand, not
intermediate consumption. A more precise methodology would involve distinguishing

investment goods and retailer firms in the computation of intermediate use.

5.3 MAIN POLICY IMPLICATIONS and FUTURE RESEARCH

Identifying the true position of firms in the value chain has recently become more vital
when recent disruptions in trade, notably due to the COVID-19 pandemic, caused a
reassessment of the benefits of GVC participation. The focus of the GVC literature has
shifted towards supply chain sustainability and resilience. Within the context, a firm's
position determines the types of shocks it is more exposed to (Criscuolo and Timmis,
2017). Upstream industries are more exposed to demand shocks, whereas downstream
industries are more vulnerable to supply shocks (Acemoglu et al., 2016). Hence, an
effective policy against unexpected global shocks foremost requires the examination
of the status quo. This study should be considered the initial phase of a more in-depth
upcoming sector-based analysis of value chain positioning. The scale of the network
and relationships with upstream and downstream partners should be interrogated for a

more precise picture of value chain interconnectedness.

An accurate understanding of the domestic network and the upstream and downstream
relationships between them is also significant for evaluating the possible impacts of
the trade agreements on various sectors. Such interpretations are essential for
implementing effective trade policies. For instance, the imposition of import tariffs or
export restrictions can have significant spillover effects on industries beyond the one

directly targeted.

Our argument that the upstreamness measure is closely related to the vertical
integration literature warrants further exploration. Although we’ve listed possible
explanations for the negative relationship between upstreamness and productivity, a
more detailed investigation is required, particularly examining the types of vertical

integration, such as mergers and acquisitions, and their connection to upstreamness.
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Our analysis assumes that the relationship between productivity and the upstreamness
is linear. However, it is possible that the relationship between upstreamness and
productivity may be nonlinear?*. While some firms may experience productivity gains
as they move upstream in the value chain due to greater control over inputs or
specialization, others may face diminishing returns or even negative impacts due to
increased complexity, coordination costs, or inefficiencies. This suggests that the link
between a firm's position in the production process and its productivity might vary
across different stages or industries. Therefore, a deeper investigation is needed to
explore potential nonlinearities in this relationship and the factors that could influence
its direction and magnitude. Identifying these dynamics could provide more nuanced

insights into how upstreamness impacts firm performance.

Recently, the upstreamness concept has been used to analyze the impact of green
economy regulations on firm performance. A potential extension of this study could

involve examining this relationship for the Turkish manufacturing firms.

24 We estimate the productivity equation by incorporating the squared term of the upstreamness variable
to identify potential signs of nonlinearity (see Appendix B, Table B.4).
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APPENDICES

A. SUPPLEMENTARY MATERIAL FOR CHAPTER 3

Table A.1 Industry-Based Upstreamness (All Sectors)

Product Code-Definition (CPA, 2008)

AO01-Products of agriculture, hunting and related services
A02-Products of forestry, logging and related services

A03-Fish and other fishing products; aquaculture products;
support services to fishing

B-Mining and quarrying

C10-C12-Food, beverages and tobacco products
C13-C15-Textiles, wearing apparel, leather and related products
C16-Wood and of products of wood and cork, except furniture;
articles of straw and plaiting materials

C17-Paper and paper products

C18-Printing and recording services

C19-Coke and refined petroleum products

C20-Chemicals and chemical products

C21-Basic  pharmaceutical products and pharmaceutical
preparations

C22-Rubber and plastic products

C23-Other non-metallic mineral products

C24-Basic metals

C25-Fabricated metal products, except machinery and equipment
C26-Computer, electronic and optical products

C27-Electrical equipment

C28-Machinery and equipment n.e.c.

C29-Motor vehicles, trailers and semi-trailers

C30-Other transport equipment

C31-C32-Furniture and other manufactured goods

C33-Repair and installation services of machinery and equipment
D35-Electricity, gas, steam and air conditioning

E36-Natural water; water treatment and supply services
E37-E39-Sewerage services; sewage sludge; waste collection,
treatment and disposal services; materials recovery services;
remediation services
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Upstreamness

1.94
2.35

1.35

3.58
1.48
2.12

2.66

2.80
2.93
2.73
3.17

1.39

2.49
2.49
2.93
1.97
1.50
1.89
1.41
1.59
1.24
1.28
2.21
3.19
1.63

3.45




Table A.1 (continued)

F-Constructions and construction works

G45-Wholesale and retail trade and repair services of motor
vehicles and motorcycles

G46-Wholesale trade services, except of motor vehicles and
motorcycles

GA47-Retail trade services, except of motor vehicles and
motorcycles

H49-Land transport services and transport services via pipelines
H50-Water transport services

H52-Warehousing and support services for transportation
H53-Postal and courier services

I-Accommodation and food services

J58-Publishing services

J59-J60-Motion picture, video and television programme
production services, sound recording and music publishing;
programming and broadcasting services
J61-Telecommunications services

J62-J63-Computer programming, consultancy and related
services; Information services

K64-Financial services, except insurance and pension funding
K65-Insurance, reinsurance and pension funding services, except
compulsory social security

K66-Services auxiliary to financial services and insurance
services

L68B-Real estate services excluding imputed rents
M69-M70-Legal and accounting services;Services of head
offices; management consulting services

M71-Architectural and engineering services; technical testing and
analysis services

M72-Scientific research and development services
M73-Advertising and market research services

M74-M75-Other professional, scientific and technical services
and veterinary services

N77-Rental and leasing services

N78-Employment services

N79-Travel agency, tour operator and other reservation services
and related services

N80-N82-Security and investigation services; services to
buildings and landscape; office administrative, office support and
other business support services

084-Public administration and defence services; compulsory
social security services

P85-Education services

Q86-Human health services

Q87-Q88-Residential care services; social work services without
accommodation
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1.34
1.93

2.18

1.31

2.03
3.12
3.32
2.37
1.27
1.92

3.23

1.65
2.18
2.18
2.37

2.64
1.46
2.65

2.31

1.00
3.15

2.44

2.65
2.89

1.19

2.53

1.04

1.07
1.07

1.00




Table A.1 (continued)

R90-R92-Creative, arts, entertainment, library, archive, museum,

P . X . 1.20
other cultural services; gambling and betting services
R93-Sporting services and amusement and recreation services 1.38
S94-Services furnished by membership organisations 1.45
S95-Repair services of computers and personal and household 131
goods '
S96-Other personal services 1.04

Source: TURKSTAT and authors’ calculations.
Table A.2 Firm Based Upstreamness (All Sectors)

Product code-Definition (CPA, 2008) Upstreamness
AO01-Products of agriculture, hunting and related services 2.64
A02-Products of forestry, logging and related services 1.44
A03-Fish and other fishing products; aquaculture products; 285
support services to fishing '
B-Mining and quarrying 3.18
C10-C12-Food, beverages and tobacco products 2.95
C13-C15-Textiles, wearing apparel, leather and related products 2.47
C16-Wood and of products of wood and cork, except furniture; 593
articles of straw and plaiting materials '
C17-Paper and paper products 3.16
C18-Printing and recording services 2.70
C19-Coke and refined petroleum products 4.00
C20-Chemicals and chemical products 2.95
C21-Basic pharmaceutical products and pharmaceutical prep. 3.20
C22-Rubber and plastic products 2.58
C23-Other non-metallic mineral products 2.67
C24-Basic metals 3.16
C25-Fabricated metal products, except machinery and equipment 2.75
C26-Computer, electronic and optical products 2.18
C27-Electrical equipment 2.38
C28-Machinery and equipment n.e.c. 2.31
C29-Motor vehicles, trailers and semi-trailers 2.73
C30-Other transport equipment 1.48
C31-C32-Furniture and other manufactured goods 2.30
C33-Repair and installation services of machinery and equipment 2.29
D35-Electricity, gas, steam and air conditioning 3.04
E36-Natural water; water treatment and supply services 1.27
E37-E39-Sewerage services; sewage sludge; waste collection, 334

treatment and disposal services; materials recovery services
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Table A.2 (continued)

F-Constructions and construction works

G45-Wholesale and retail trade and repair services of motor
vehicles and motorcycles

G46-Wholesale trade services, except of motor vehicles and
motorcycles

GA47-Retail trade services, except of motor vehicles and
motorcycles

H49-Land transport services and transport services via pipelines
H50-Water transport services

H51-Air transport services

H52-Warehousing and support services for transportation
H53-Postal and courier services

I-Accommodation and food services

J58-Publishing services

J59-J60-Motion picture, video and television programme
production services, sound recording and music publishing;
programming and broadcasting services

J61-Telecommunications services

J62-J63-Computer programming, consultancy and related
services; Information services

K64-Financial services, except insurance and pension funding
K65-Insurance, reinsurance and pension funding services, except
compulsory social security

K66-Services auxiliary to financial services and insurance services
L68B-Real estate services excluding imputed rents
M69-M70-Legal and accounting services;Services of head offices;
management consulting services

M71-Architectural and engineering services; technical testing and
analysis services

M72-Scientific research and development services
M73-Advertising and market research services

M74-M75-Other professional, scientific and technical services and
veterinary services

N77-Rental and leasing services

N78-Employment services

N79-Travel agency, tour operator and other reservation services
and related services

N80-N82-Security and investigation services; services to buildings
and landscape; office administrative, office support and other
business support services

084-Public administration and defence services; compulsory
social security services

P85-Education services

Q86-Human health services

Q87-Q88-Residential care services; social work services

105

2.01
2.59

2.57

1.80

3.07
2.17
1.13
2.56
1.98
1.75
3.53

4.06

2.99
2.63
1.61
2.37

1.02
2.09

2.65

2.17

2.57
3,58

2,16

2,88
3,01

1,63

2,13

1,21

1,21
1,20
1,27




Table A.2 (continued)

goods

S96-Other personal services
T-Services of households as employers; undifferentiated goods
and services produced by households for own use

R90-R92-Creative, arts, entertainment, library, archive, museum,
other cultural services; gambling and betting services
R93-Sporting services and amusement and recreation services
S94-Services furnished by membership organizations

S95-Repair services of computers and personal and household

1,95

1,59
2,19

2,34
2,01
2,85

Source: EIS and authors’ calculations.

Table A.3 Annual Upstreamness of Tiirkiye Using Various Calculation Methods
(All Sectors)

Import Export
Year | Upstreamness N Upstreamness N FBU N
based on IBU based on IBU

2008 2.461 39,129 2.160 34,343 2.063 | 272,391
2009 2.354 37,914 2.118 35,351 2.079 | 285,380
2010 2.406 42,929 2.133 38,487 2.234 | 348,703
2011 2.397 47,058 2.134 40,699 2.298 | 384,170
2012 2418 48,445 2.169 44,140 2.482 | 420,882
2013 2472 49,470 2.117 46,667 2.331 | 447,455
2014 2.410 50,668 2.099 49,184 | 2.408 | 478,164
2015 2.389 51,355 2.078 49,715 | 2.390 | 505,874
2016 2.369 49,957 2.054 50,028 2.391 | 513,221
2017 2.397 46,279 2.060 47,646 2.403 | 540,211
2018 2.409 46,894 2.077 51,050 2.436 | 563,026
2019 2.416 50,143 2.076 58,531 2.263 | 550,450

Source: TURKSTAT, EIS and authors’ calculations.
Notes: Import and export upstreamness based on IBU are calculated by integrating trade data of firms
with the IBU dataset. For each firm, the export and import upstreamness is derived by using the import
and export shares of industries within firm’s trade composition. The overall upstreamness values
represent the weighted averages of the upstreamness levels of firms, calculated based on their respective
market shares.
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Table A.4 Annual Upstreamness of Tiirkiye Using Various Calculation Methods

(Manufacturing)
Import Export
Upstream Upstream
Year -ness N -ness FBU N
based on based on
IBU IBU
2008 2.646 16,441 2.093 17,423 2.388 69,039
2009 2.532 15,666 2.061 17,804 2.408 69,868
2010 2.561 17,298 2.058 18,891 2.627 78,021
2011 2.583 18,499 2.080 19,558 2.673 83,537
2012 2.595 18,791 2.086 20,629 2.853 89,329
2013 2.573 19,196 2.043 22,194 2.687 95,720
2014 2.547 19,817 2.035 23,814 2.772 101,863
2015 2.489 20,101 2.015 24,117 2.767 106,861
2016 2.447 19,596 1.990 24,552 2.743 108,542
2017 2.501 18,612 2.008 22,830 2.764 111,527
2018 2.532 18,838 2.038 24,209 2.722 116,602
2019 2.573 20,109 2.036 27,793 2.597 116,032
Source: TURKSTAT, EIS and authors’ calculations.
Table A.5 The number of Firms in the Upstreamness Dataset
Man_ufactur Share (of I\/Ilr?gu(rsvc;ur Share (of
Year All ing . Manufactur
firms all firms) way ing firms)
traders)
2008 272,391 69,039 25.3% 10,858 15.7%
2009 285,380 69,868 24.5% 10,703 15.3%
2010 348,703 78,021 22.4% 11,456 14.7%
2011 384,170 83,537 21.7% 12,041 14.4%
2012 420,882 89,329 21.2% 12,534 14.0%
2013 447,455 95,720 21.4% 13,014 13.6%
2014 478,164 101,863 21.3% 13,580 13.3%
2015 505,874 106,861 21.1% 13,723 12.8%
2016 513,221 108,542 21.1% 13,663 12.6%
2017 540,211 111,527 20.6% 13,444 12.1%
2018 563,026 116,602 20.7% 13,716 11.8%
2019 550,450 116,032 21.1% 14,539 12.5%
Source: EIS.
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B. SUPPLEMENTARY MATERIAL FOR CHAPTER 4

B.1. Related Economic Indicators of Tiirkiye between 2008-2019

18
16
14
12

10

o N B~ OO ©

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Source: TURKSTAT

Figure B.1 Consumer Price Index (%)
Notes: The figure shows the rate of change in twelve months' moving averages.

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019

Source: TCMB
Figure B.2 The Exchange Rate (TL/USD)
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B.2. Different Calculations of the Value-Added

Defining the “value-added” of a firm with different components is possible in practice.
We have used two definitions of “value-added,” one of which is developed in this
analysis from the firm-to-firm transaction dataset, and the other is borrowed from the
Technical Appendix of the Turkey Productivity Report (World Bank, 2019). According
to that, the value added of a firm is defined as the sum of depreciation on tangible and
intangible assets, annual wages, and total operating profits, adjusted by sectoral

deflators.

We compare the results of different definitions of value-added with the officially
announced aggregates by TURKSTAT in Figure B.3. Both "The World Bank definition'
and the definition used in this analysis are calculated at the firm level. By aggregating
firms based on their activity codes, sector-level results are obtained for comparison
with the official data. In the majority of sectors, the official results fall between the
two definitions, with our firm-level definition of value-added, derived from firm-to-

firm transaction datasets, showing a higher magnitude.

Table B.2 further illustrates the Spearman rank correlation between the various
definitions of value-added, all significant at the 1% level. The results reveal a strong

positive correlation between any two of the three definitions of value-added.

Table B.2 The Correlation Table Between Different Calculations of Value-Added
Measures

(1) (2) (3)
(1) 1.0000
) 0.9153* 1.0000
3) 0.9464* 0.9299* 1.0000

Source: TURKSTAT, EIS and authors’ calculations.

Notes: (1) refer to officially announced In value-added. (2) refers to the value-added definition we
developed from the firm-to-firm transactions dataset in this study. (3) refers to the value-added
definition of the World Bank Report.
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Table B.3 FBU and Labor Productivity Defined by an Alternative Value-Added

Measure, GMM-SYS Estimates (2010-2019)

Dependent Variable

In Value added per worker

In (Value added per worker) .1

In (Value added per worker) >

In (Value added per worker) 3

FBU

In (Capital per worker)

In (Employment)

Constant

Number of Observations

Number of firms

Arellano-Bond statistic (AR1) (p-value)
Arellano-Bond statistic (AR2) (p-value)

Arellano-Bond statistic (AR3) (p-value)
Hansen statistics (p-value)

0.3478%**
(0.0141)
0.0759%**
(0.0113)
-0.0288*
(0.0151)
-0.0471%**
(0.0136)
0.0903%**
(0.0070)
0.1119%**
(0.0111)
4.4881%%*
(0.3416)
199,117
42,877
0
0.000231
2.92e-05
0

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)

Table B.4 Estimation Results for Nonlinear Relationship

Dependent Variable In Value added per worker
FBU -0.2255%**
(0.0129)
FBU*FBU 0.024 1 ***
(0.0024)
In (Capital per worker) 0.0642 %
(0.002)
In (Employment) -0.2901***
(0.0043)
Constant 11.3695%%*%*
(0.0304)
Number of Observations 414,240
R-squared 0.6804
Firm FE YES
Sector*year FE YES

Notes: Robust standard errors in parentheses (*** p<0.01, ** p<0.05, * p<0.1)
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Table B.5 Estimation Results for Technology Intensity

Dependent Variable In Value added per worker
1) )
In (Value added per worker) .1 0.2562*** 0.3132***
(0.0374) (0.0448)
In (Value added per worker) t.. 0.0889*** 0.1348***
(0.0323) (0.0392)
In (Value added per worker) t-3 0.0162 0.0699
(0.0380) (0.0458)
FBU -0.6682 -0.2636
(4.3478) (0.1749)
Medium-High 1.4808
(11.6025)
Medium-Low -1.0423
(1.8865)
Low -1.0215
(2.6880)
FBU*Medium-High 0.8944
(4.6135)
FBU*Medium-Low 0.8055
(3.8661)
FBU*Low 0.3576
(4.6470)
In (Capital per worker) 0.0486*** 0.0563***
(0.0137) (0.0140)
In (Employment) 0.0134 0.0004
(0.0177) (0.0185)
HT -2.0300
(1.7983)
FBU*HT 0.8933
(0.7429)
Number of Observations 157,102 157,102
Number of firms 39,211 39,211
Arellano-Bond statistic (AR1) (p-value) 0 0
Arellano-Bond statistic (AR2) (p-value) 0.154 0.248
Arellano-Bond statistic (AR3) (p-value) 0.577 0.496
Hansen statistics (p-value) 0.338 0.107

Notes: Column (1) presents the estimation equation where technology intensity is classified into four
dummy variables. The reference category, 'High-Technology,' is excluded to prevent the dummy
variable trap. Column (2) refers to the case where the variable HT equals 1 if the firm's main activity is
in high or medium-high technology sectors and 0 otherwise.
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B.3. Adjusted Firm Based Upstreamness (adjusted FBU)

Table B.6 Adjusted Firm-Based Upstreamness (All Sectors)

Product Code-Definition (CPA, 2008)

A01-Products of agriculture, hunting and related services
A02-Products of forestry, logging and related services

A03-Fish and other fishing products; aquaculture products;
support services to fishing

B-Mining and quarrying

C10-C12-Food, beverages and tobacco products
C13-C15-Textiles, wearing apparel, leather and related products
C16-Wood and of products of wood and cork, except furniture;
articles of straw and plaiting materials

C17-Paper and paper products

C18-Printing and recording services

C19-Coke and refined petroleum products

C20-Chemicals and chemical products

C21-Basic  pharmaceutical products and pharmaceutical
preparations

C22-Rubber and plastic products

C23-Other non-metallic mineral products

C24-Basic metals

C25-Fabricated metal products, except machinery and equipment
C26-Computer, electronic and optical products

C27-Electrical equipment

C28-Machinery and equipment n.e.c.

C29-Motor vehicles, trailers and semi-trailers

C30-Other transport equipment

C31-C32-Furniture and other manufactured goods

C33-Repair and installation services of machinery and equipment
D35-Electricity, gas, steam and air conditioning

E36-Natural water; water treatment and supply services
E37-E39-Sewerage services; sewage sludge; waste collection,
treatment and disposal services; materials recovery services;
remediation services and other wa...

F-Constructions and construction works

G45-Wholesale and retail trade and repair services of motor
vehicles and motorcycles

G46-Wholesale trade services, except of motor vehicles and
motorcycles

G47-Retail trade services, except of motor vehicles and
motorcycles

H49-Land transport services and transport services via pipelines
H50-Water transport services

H51-Air transport services
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3.00
1.50

3.59
4.05
3.32
3.93

3.38
3.88
3.00
4.15
3.88

3.37
3.53
3.18
4.38
3.61
3.72
3.51
3.28
4.25
1.95
2.69
2.63
3.27
1.39

3.76
2.13
2.83
3.01
1.90
3.38

2.48
1.20




Table B.6 (continued)

H52-Warehousing and support services for transportation
H53-Postal and courier services

I-Accommodation and food services

J58-Publishing services

J59-J60-Motion picture, video and television programme
production services, sound recording and music publishing;
programming and broadcasting services

J61-Telecommunications services

J62-J63-Computer programming, consultancy and related
services; Information services

K64-Financial services, except insurance and pension funding
K65-Insurance, reinsurance and pension funding services, except
compulsory social security

K66-Services auxiliary to financial services and insurance services
L68B-Real estate services excluding imputed rents
M69-M70-Legal and accounting services; Services of head
offices; management consulting services

M71-Architectural and engineering services; technical testing and
analysis services

M72-Scientific research and development services
M73-Advertising and market research services

M74-M75-Other professional, scientific and technical services and
veterinary services

N77-Rental and leasing services

N78-Employment services

N79-Travel agency, tour operator and other reservation services
and related services

N80-N82-Security and investigation services; services to buildings
and landscape; office administrative, office support and other
business support services

O84-Public administration and defence services; compulsory
social security services

P85-Education services

Q86-Human health services

Q87-Q88-Residential care services; social work services
R90-R92-Creative, arts, entertainment, library, archive, museum,
other cultural services; gambling and betting services
R93-Sporting services and amusement and recreation services
S94-Services furnished by membership organisations

S95-Repair services of computers and personal and household
goods

S96-Other personal services

T-Services of households as employers; undifferentiated goods
and services produced by households for own use

2.93
2.09
1.83
3.61

4.16
3.02

2.74
1.67

2.48
1.02
2.18

2.95

2.35
2.95
3.82

2.36
3.07
3.35

1.70

2.28

1.23
1.24
1.22
1.30

2.00
1.63
2.25

2.59
2.32

3.27

Source: EIS and authors’ calculations.
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Figure B.4 Capital Intensity and Adjusted FBU
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Figure B.5 Labor Productivity and Adjusted FBU
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D. TURKISH SUMMARY / TURKCE OZET

Uluslararasi ticaret, 1990'dan sonra kiiresel deger zincirlerinin (KDZ) ytikselisiyle
hizla genislemistir. Bu stiregte, KDZ’ye katilim, ekonomik biiyiimeye, ticaretin
genislemesine ve verimlilik artiglarina 6nemli Olgiide katkida bulunmustur.
Glinlimiizde uluslararasi ticaretin yaklasik tigcte ikisi ara mali ve hizmetlerden
olugmaktadir (Johnson ve Noguera, 2012). KDZ’ye katilim, makro diizeyde, {ilkelerin
yoksullukla miicadelesine yardimci olmakta ve ekonomik biiyiimesini olumlu yonde
etkilemektedir. Ortalama ylizde bir oranindaki KDZ'ye katilimdaki artisin, kisi basina
diisen geliri standart ticarete kiyasla yiizde birin iizerinde artirdig1 tahmin edilmektedir
(Diinya Bankasi, 2020). Ayrica, 1990 ve 2017 yillar1 arasinda diisiik ve orta gelirli
tilkelerin kiiresel ihracattaki payinin % 16'dan % 30'a ¢ikmasi ve asir1 yoksulluk i¢inde
yasayan diinya niifusunun oraninin % 36'dan % 9'a diismesi, KDZ'lerin biiyiimesiyle

iligkilendirilmektedir (Brenton vd., 2022).

Mikro diizeyde ise, KDZ'lere katilan firmalar, ticaret yapmayan firmalardan daha
verimli ve sermaye yogunlugu yiiksek olma egilimindedir. Gelismekte olan
iilkelerdeki firmalar, KDZ'lere katilarak daha diisiik maliyetlerle dis pazarlara erisim
saglayabilmekte, nis gorevlerde uzmanlasabilmekte ve iiretimlerini daha biiylik
pazarlara agabilmektedirler. Firmalar ayrica daha uygun fiyatlardan ve daha cesitli
girdileri tedarik ederek, verimliligi artiric1 teknolojilere ve diinyanin diger yerlerindeki
1yl uygulama orneklerine eriserek daha hizli bliylime imkanina sahip olmaktadirlar

(Diinya Bankasi, 2020).

Tiim avantajlarina ragmen, KDZ'lere katilimin faydalari liretim asamalarinin farkli
yerlerinde konumlanmus iilkeler ve firmalar icin esit dagilmamaktadir. Ulkeler ve
firmalar, deger zincirinin farkli asamalarinda uzmanlasarak farkli ekonomik sonuglar
deneyimleyebilirler. Buna iliskin olarak, 90'l1 yillarda Acer'in kurucusu Stan Shih,

deger zincirinin ortasinda yer alan montaj operasyonlarinin, fabrikasyon faaliyetlerinin
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diisiik katma degere sahip oldugunu aciklamak suretiyle bilgisayar endiistrisi igin
katma degerin iiretim asamalarina gore bir U egrisi izledigini 6ne stirmiistiir (Shih,
1996). Buna gore, deger zincirinin iki ucunda yer alan iiretim oncesi hizmetler, iirtin
tasarimi ve Ar-Ge gibi faaliyetler ile liretim sonrasi1 hizmetler, pazarlama, lojistik ve
satig sonrasi hizmetler gibi faaliyetler en fazla katma degerin yaratildig1 agsamalardir.
Farkli endistriler i¢in U egrisi katma deger iiretimini destekleyen bir¢ok firma

diizeyinde ¢alisma bulunmaktadir (Mudambi, 2008; Shin vd., 2012).

Bu cercevede, deger zincirindeki konumlarma iligkin olarak, firmalar, karliligi
artirmak i¢in hangi asamalarda uzmanlasacaklarina ve belirli iiretim asamalarini
entegre edip etmeyeceklerine iliskin stratejik kararlar almaktadirlar. Bu kararlari
etkileyen birgok etmen vardir; piyasaya giris engelleri, yatirnm gereksinimleri ve
piyasa kosullar1 bunlarin arasinda sayilabilir. Ancak mikro diizeydeki temel soru,
deger zincirindeki konumlara iliskin alinan kararlarin firmayr olumlu etkileyip

etkilemedigi sorusudur.

Bu baglamda, bu ¢alisma Tiirk imalat firmalarinin deger zincirindeki konumunu ortaya
koymay1 ve bu konumun firmanin isgiicli verimliligi tizerindeki etkisini incelemeyi
amagclamaktadir. Calismada, KDZ literatiiriinde kullanilan konum endekslerinden biri
olan “Nihai Talebe Uzaklik” endeksi®® (upstreamness index) Tiirkiye’deki detayli
firma diizeyindeki verilere uygulanmis, s6z konusu endeks sonuglarinin emek
verimliligi ile iligkisi incelenmistir. Bildigimiz kadariyla, bu ¢aligma firma diizeyinde
veri kullanilarak Tiirk imalat firmalarinin deger zincirindeki konumunu nihai talebe
uzaklik (NTU) endeksi baglaminda inceleyen ilk calismadir. Caligmanin diger bir ayirt
edici Ozelligi ise, firma diizeyindeki NTU endeks degerinin, literatiirdeki yaygin
uygulamanin aksine girdi-¢ikt: tablolarinda yer alan endiistri diizeyindeki baglantilar

yerine firma-firma arasindaki islem verilerine dayanilarak hesaplanmis olmasidir.

Calismamizda oncelikle analizde kullanilan veri setlerine iliskin bilgi verilmis olup,
izleyen boliimde Fally (2011) ve Antras vd., (2012) tarafindan gelistirilen enddistri
tabanli nihai talebe uzaklik (ENTU) endeksi detayli olarak agiklanmistir. Firma

25 “Yukar yonliiliik” olarak da tamimlanabilmektedir.
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diizeyinde nihai talebe uzakligin hesaplanmasi nispeten yeni bir olgu olup bu konudaki
calismalar temelde ENTU endeksine dayanmaktadir. Bu c¢alismada gelistirmis
oldugumuz firma tabanli nihai talebe uzaklik (FNTU) endeksi ise yaygin kullanimin
aksine girdi-¢ikt1 tablolarindan ziyade firma-firma diizeyindeki islem verilerine
dayanmaktadir. Calismamizda, her iki endeks Tiirk imalat firmalarina iliskin verilere
uygulanmis, iki yaklagimin sonuglar1 6zetlenmis ve sonuglardaki farkliliklara neden
olan endeks ozellikleri tartisilmistir. Sonrasinda, Tiirkiye’de 2008-2019 yillan
arasindaki FNTU endeks degerinde gozlemlenen degisimler ile bu degisimlerdeki

temel etkenlere yer verilmistir.

Calismanin ilerleyen boliimiinde ise, firmalarin kiiresel deger zincirindeki konumu ile
firmanin verimliligi arasindaki iliski arastirilmis, veri setindeki firmalarin FTNU
endeks degerleri ile firma ozellikleri arasinda gozlemlenen bazi temel bulgular
Ozetlenmistir. Ardindan, yi1l ve sektor kuklalar1 kontrol edilerek tahmin modeli
olusturularak Arellano ve Bover/Bundell ve Bond Sistem Genellestirilmis Momentler
Tahmincisi (Sistem-GMM) kullanilmig, tahmin sonuglar1 iizerinden bulgular

tartisilmastir.

Veri Seti

Bu calismada yer alan analiz, Sanayi ve Teknoloji Bakanlig: tarafindan yonetilen
Girisimci Bilgi Sistemi (GBS) veri tabanina dayanmaktadir. Bu veri tabani, 2006-2021
yillarii kapsayan, farkli kurum ve kuruluslarin idari kayitlarinda bulunan isletmelere

ait verileri icermektedir.

Calismada, GBS'de yer alan c¢esitli veri setlerinden yararlanilmistir: Bunlardan ilki,
Ticaret Bakanlig1 tarafindan saglanan Tiirk firmalarma ait dis ticaret verileridir. Bu
veri seti, firmalarin Armonize Sistem (HS) 12 haneli {iriin kodu diizeyinde ihracat ve
ithalat degerlerini ABD dolar cinsinden sunmaktadir. Dis ticaret verileri, firmalarin
konumunu ENTU’ya dayali belirlerken, ENTU degerleri bilinen endiistrilerin dis
ticaretteki agirliklarin1 hesaplamak amaciyla kullanilmistir. Bunun i¢in her firmanin

ithracat ve ithalat verisi sektor gruplart itibariyle toplulagtirilmistir.
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Ikinci veri seti, Gelir Idaresi Bagkanlig1 tarafindan saglanan Tiirk firmalarmin bilango
ve gelir tablolarini igeren finansal tablolardir. Bu veri seti, her firma ve yil i¢in maddi
varliklar, maddi olmayan varliklar, mamul ve yar1 mamul stoklar1 gibi tiim bilango
kalemleri ile toplam kar, briit satiglar, net satislar gibi gelir tablosu kalemlerini
icermektedir. Uciincii veri seti, yine Gelir Idaresi Baskanligi’ndan temin edilen aylik
firma-firma islem verileridir. 213 sayili Vergi Usul Kanunu'na gore, bilango esasina
gore defter tutan kisiler veya kurumlar, 5.000 TL veya daha fazla, KDV harig, mal ve
hizmet alimlarim1 Beyan Alis (BA), Beyan Satis (BS) formlar1 ile bildirmek

zorundadirlar. Bu formlar, firma-firma islem veri setinin dayanagini olusturmaktadir.

Dordiincli veri seti ise Sosyal Gilivenlik Kurumu'ndan saglanan ve her firmanin
ceyreklik donemler itibariyle calisan sayisit ve ddenen licret verilerini igermektedir.
GBS ayrica TUIK, Gelir Idaresi Bakanlig1 ve Sosyal Giivenlik Kurumu'ndan elde
edilen bilgilere dayanarak, her firmanin “Avrupa Toplulugunda Ekonomik
Faaliyetlerin Istatistiki Siniflamas1”, NACE Rev.2'ye gore smiflandirilmis ana faaliyet

bilgisini sunmaktadir.

Analizimiz i¢in 2008-2019 yillar1 arasindaki Tiirk imalat firmalarina iligkin veri seti,
yukarida bahsedilen veri setlerinin firma-yil diizeyinde birlestirilmesiyle
olusturulmustur. Imalat sektoriinde faaliyet gdsteren firmalar igin ana faaliyetleri 10-
32 arasinda yer alan 2 haneli NACE Rev.2 sektorlerinde siiflandirilmis firmalar ele

alinmistir (33- makine ve ekipmanlarin onarimi ve montaji1 haric).

Idari veri setlerinin yani sira, ENTU endeks degerini hesaplamak igin TUIK tarafindan

yayimlanmig olan 2012 yilina ait girdi-¢ikt1 tablosu kullanilmustir.

GBS’de yer alan veri setleri farkli siniflandirma sistemleriyle sunulmaktadir. TUIK
2012 girdi-¢ikt1 tablosu, tiriinler i¢in Avrupa Ekonomik Toplulugunda Faaliyete Gore
Uriinlerin Istatistiki Simiflamasi, CPA 2008 kullanilarak yayinlanirken, dis ticaret
verileri Uyumlagtirilmis Mal Tanim ve Kod Sistemi (Harmonized System- HS) ile
siiflandirilmistir. Armonize Sistem her bes yilda bir giincellendiginden analiz

donemindeki siniflama giincellemeleri 2007, 2012 ve 2017 yillarini igermektedir. Bu
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nedenle, ticaret verilerini standart hale getirmek i¢in HS 2017 ile HS 2007 ve HS 2012
ile HS 2007 arasindaki korelasyon tablolar1 kullanilmistir. Caligmada yer alan sektor
gruplamasi, iki haneli CPA 2008 ile bire bir eslesen NACE Rev.2'ye dayanmaktadir.
Bu nedenle, ENTU hesabinda kullanilan sektorlerin ihracat ve ithalat agirliklarini

hesaplamak i¢in HS 2007 ve NACE Rev.2 arasinda korelasyon tablolar1 kullanilmistir.

Firma diizeyinde NTU endeks degeri iki yontemle hesaplanmistir: ENTU ve FNTU.
Ik ydéntemde, ilgili literatiire benzer sekilde, girdi-¢ikt1 tablosu kullanilarak her sektor
icin ENTU endeks degeri hesaplanmis ve bu endeks, firmanin ilgili sektordeki ithalat
ve ihracat paylariyla agirliklandirilarak firmaya ait nihai talebe uzaklik degeri

hesaplanmustir.

Ikinci yontemde ise, firmaya ait nihai talebe uzaklik degeri, firma-firma islem
verilerine dayanilarak hesaplanmistir. Firma-firma islem verilerindeki her bir gozlem,
satict firma, alici firma, islem degeri, islem yili ve islemin gerceklestigi ay hakkinda
bilgi icermektedir. Firma iiretim c¢iktis1 i¢in bilango verilerindeki “net satiglar”
kullanilmis olup, firma-firma islem verilerinden ise bir firmanin satici olarak
gerceklestirdigi islemler toplanmak suretiyle diger firmalara gerceklestirdigi ara
satiglar elde edilmis, bu sekilde nihai talebin firmalarin satislari icindeki pay1 iterasyon

yoluyla hesaplanarak FNTU 6l¢tilmiistiir.

Analizin ikinci kisminda, FNTU ile firma performansi arasindaki iliski incelenirken,
firma calisan sayisi olarak ceyreklik donemlerin basit ortalamasi alinmistir. Diger
taraftan, firmanin bilanco ve gelir tablolar1 kullanilarak c¢esitli degiskenler
olusturulmustur: Firmanin sermaye stogu olarak tanimlanan maddi ve maddi olmayan
varliklarin toplami, firmanin ¢iktis1 olarak tanimlanan net satiglar, vb. Sermaye stogu,
sermaye mallari igin Uretici Fiyat Endeksi (UFE) ile iiretim ¢iktis1 ise imalat sektorii
icin iki haneli UFE ile reel degerlere déniistiiriilmiistiir. Firmanin emek verimliligi,
calisan basina katma deger olarak tanimlanmistir. Firmanin "katma degeri"
hesaplanirken yine firma-firma islem veri setinden yararlamilmistir. Literatiirde, bir
firmanin katma degeri, firmanin iiretim degerinden firmanin kullandigi malzeme

girdilerinin degerinin ¢ikarilmasi olarak tanimlanmaktadir. Ancak, firmalarin finansal
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tablolarinda "malzeme girdileri" gibi ayri bir bilango kalemi bulunmamaktadir. Bu
nedenle, malzeme girdi degerinin bir gostergesi olarak, firma-firma islem veri setinde
beyan edilen diger firmalardan yapilan alimlarinin ve firmanin ithalatinin (sermaye
mallar1 hari¢ tutularak) toplamindan elde edilen deger kullanilmistir. Béylece, tahmin
edilen malzeme girdileri net satiglardan ¢ikartilarak bir firmanin katma degeri

hesaplanmustir.

Endiistri ve Firma Tabanh Nihai Talebe Uzaklik Endeksleri (ENTU ve FNTU)

Calismamizda, Fally (2011) ve Antras vd. (2012) tarafindan onerilen kiiresel deger
zincirindeki konum endeksini temel alan, firma-firma islem verilerine dayali yeni bir
endeks olusturularak Tiirkiye’deki firmalarin konumu incelenmistir. Nihai talebe
uzaklik endeksi olarak bilinen konum endeksi (ENTU), bir endiistrinin nihai tiiketiciye
olan mesafesini goreceli olarak hesaplayarak deger zincirindeki konumunu
belirlemektedir. Ornegin, celik veya petrol gibi ham madde endiistrilerinin, diger
mallarin {iretimi i¢in girdiler sunmalar1 gerekgeleriyle ENTU degerleri yiiksek kabul
edilir. Buna karsilik, otomobil ve ayakkabi gibi son tiiketiciler i¢in iiretilmis iirtinleri

iceren endiistrilerin ENTU endeks degerleri diisiiktiir.

Bu endekse iliskin olarak, Fally (2011), ABD ekonomisinin 1947’den 2002’ye kadar
iretim zincirinin ortalama uzunlugunu ve iiretimdeki parcalanmanin gelisimini
incelemistir. Bu dogrultuda, iki gdsterge one siirmiistiir. Bunlardan ilki, bir malin
tiretiminde yer alan ortalama asama sayisini temsil ederken, ikincisi, nihai talebe
ulasmadan 6nce gegilmesi gereken ortalama asama sayisini temsil etmektedir. Ikinci
degisken ENTU endeksinin temelini olusturmaktadir. Bu gosterge, nihai talebe uzak
olan endiistrilerden ¢ok fazla girdi satin alan endiistrilerin kendilerinin de nihai talebe
uzak olmas1 gerektigi varsayimina dayanmaktadir. Calismasinin en 6nemli bulgusu,
ABD ekonomisinde iiretim agama sayisinin ortalama olarak 2'den az oldugu ve son 50

yilda bu degerin % 10’dan daha fazla azaldig1 yoniindedir.

Fally’nin ¢alismasinin yani sira, Antras vd. (2012), goreceli bir liretim hatt1 pozisyon

Olciisii olan “endiistri tabanli nihai talebe uzaklik (ENTU)” endeksini gelistirmislerdir.
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Endeksin degeri, minimum 1 degerini almaktadir. En diisiik deger olan 1, sektdr
¢iktisinin tamamen ve dogrudan nihai tiliketici tarafindan tiiketildigi durumda elde
edilmektedir. Bunun yerine, tiretim ¢iktisinin bir kism1 deger zincirinde ara girdi olarak
kullaniliyorsa, daha yiiksek endeks degerlerine ulasilmaktadir. Daha biiyiik degerler,
sektoriin daha yiiksek ENTU degerine sahip oldugunu gosterir. Bu sekilde, nihai
tilketicilere biiylik miktarda iiriin satan endiistrilerin son tliketiciye daha yakin
konumda oldugu, digerlerinin ise c¢iktilarimi ara girdi olarak diger endiistriler
araciligiyla yogun sekilde kullandirdiklar1 i¢in son tiiketiciye daha uzak konumda
bulundugu bir endeks elde edilmis olur. Bu endeks, ayni1 zamanda “nihai talebe olan
ortalama mesafe” olarak da adlandirilmakta olup, endiistrinin nihai ¢iktisinin {iretim
zincirindeki farkli pozisyonlarda nihai talebe gore nasil kullanildigin1 gdsteren bir

hesaplamadir.

Antras vd. (2012), ABD’deki 426 endiistri i¢in 2002 yilt girdi-¢ikt1 tablolarini
kullanarak ENTU endeks degerlerini hesaplamiglardir. Bulgularina goére, ENTU
endeks degerleri 1 ile 4,65 arasinda degismekte olup, ortalama deger 2,09°dur; bu da
bir endiistrinin ¢iktisinin nihai talebe ulasmadan 6nce ortalama olarak en az bir iiretim
asamasina girdigini géstermektedir. “Otomobiller,” “mobilya” ve “ayakkabi” ENTU
endeks degeri diisiik olan endiistriler arasinda yer almakta olup bu endiistriler tiretim
ciktilarmin ¢ogunu dogrudan nihai tiiketiciye satmaktadir. Buna karsilik, ENTU
endeks degeri en yliksek olan endiistriler “petrokimyasallar” ve “aliiminyum eritme”
dir. Calismalarinda ayrica farkl iilkeler icin girdi-¢ikt1 tablolar1 kullanarak ENTU
endeks degerlerini hesaplamis ve bu endeksin iilkeler arasinda ne kadar tutarli
oldugunu kontrol etmislerdir. Ulkeler arasi Spearman siralama korelasyonlari, ENTU
endeksinin istikrarli oldugunu gostermistir. Ayrica, s6z konusu endeks ile iilkelerin
1996-2005 arasindaki ihracat verilerini birlestirerek, iilkelerin ihracat iiriinlerinin
ENTU endeks degerlerini hesaplamaislar, lilkeye 6zgii ¢esitli faktorlerin bu degeri nasil
etkiledigini tahmin etmeye calismislardir. Bu faktorler arasinda kisi basina Gayri Safi
Yurt I¢i Hasila (GSYIH), hukukun iistiinliigii, finansal piyasalarin giicii, sermaye
yogunlugu ve beseri sermaye yer almakta olup kurumlarin yeterliligi ve hukukun
tistiinliigiiniin ENTU endeks degerinin diisiik oldugu ihracat kompozisyonu ile iliskili

oldugu sonucuna varmiglardir.
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Literatiirde ENTU kullanilarak, iilkelerin deger zincirindeki konumu bir¢ok ¢alismada
arastirilmistir (Antras vd., 2012; Dhyne vd., (2015); Miller ve Temurshoev, 2017). Son
zamanlarda, firma diizeyindeki verilerin erisilebilir olmasi ile ENTU endeksi,
firmalarin deger zincirindeki konumunu 6l¢mek i¢in de kullanilmaktadir (Ju ve Yu,
2015; Chor vd., 2021). Firma diizeyindeki ¢aligmalarda yaygin olan yaklasim,
enddistriler arasindaki baglantilar1 ortaya koyan girdi-¢ikt1 tablolarindan elde edilen
ENTU endeksi ile firmalarin ihracatlarindaki ve ithalatlarindaki endiistri paylarinin
agirliklandirilarak, firmalarin deger zincirindeki konumunun belirlenmesidir. Bu
baglamda, ¢alismamiz, endeksin mantigini endiistri yerine firma olarak temel almasi,
s06z konusu yaklagimi firma-firma islem verilerine uygulayarak firma tabanli nihai
talebe uzaklik (FNTU) endeksi olarak adlandirdigimiz yeni bir yaklagim gelistirmesi
bakimindan 6zgiindiir. Bildigimiz kadariyla, firmaya ait nihai talebe uzaklik degerinin
hesabinda firma-firma islem verilerini kullanan yalnizca birka¢ ¢alisma bulunmaktadir

(Dhyne ve Duprez, 2015; Mahy vd., 2021).

Calisgmamizda gelistirdigimiz FNTU endeksi, bir firmanimn trettigi mallarin nihai
talebe ulasmadan 6nce gegirdigi ortalama asama sayisint gostermektedir. Bu endeks,
ENTU endeksine benzer bir ifadedir, iki endeks arasindaki temel fark ekonomik birim
olarak endiistri yerine firmanin kullanilmasidir. Calismada, FNTU endeksini
hesaplamak i¢in firma-firma islem verilerinden elde edilen bilgileri dongiisel olarak
kullanildigimiz yinelemeli bir hesaplama gergeklestirilmistir. Ilk olarak, firma-firma
islem verilerinden firmanin satici olarak yaptigi tiim islemler toplanarak firmanin diger
firmalara olan satiglar1 elde edilmis, ardindan, firmanin bilangosunda yer alan net satis
degerinden firmanin diger firmalara olan satislar1 ¢ikartilarak firmanin nihai tiiketiciye
ulagtirdig1 deger ve bu degerin net satiglara oram1 hesaplanarak firmaya ait birinci
yinelemedeki nihai talep orani bulunmustur. Bu oran, nihai talebe olan ortalama
uzaklig1 hesaplarken dogrudan satislar1 gosteren FNTU endeksi hesabindaki ilk
bilesendir. FNTU endeksi hesabindaki diger bilesenler, iiretim zincirine girdikleri
asamalara bagli olarak nihai talebe gore diger firmalar aracilifiyla gergeklestirilen
dolayl satislar1 gostermektedir. Ilk yinelemede bulunan oranlar firma-firma islem
verileriyle birlestirilerek firmanin ikinci yinelemedeki nihai talebe iliskin satis orani

yeniden hesaplanmistir. Bu siire¢, firmalarinin % 99'undan fazlasinin nihai talep oran-

127



larinin neredeyse 1’e ulastig1 15 yineleme boyunca devam ettirilmistir. Firmanin nihai
talep oranlar1 arasindaki her yinelemedeki artig, bu agamada nihai talebe diger firmalar
araciligiyla giden c¢ikti paymi gostermektedir. Boylece, her yinelemedeki firmanin
nihai talep oranlar1 arasindaki farklarin alinmasi ve bulunduklar1 asama ile
agirliklandirilmast suretiyle nihai olarak FNTU endeksi 6l¢iilmiistiir. FNTU endeksi,
firma diizeyinde bir girdi-¢ikt1 tablosu olarak degerlendirilebilir, bdylece iiretim

zincirinin agamalarinin daha ayrintili irdelenmesine imkan saglanmistir.

Firma diizeyinde ENTU ile FNTU endekslerinin karsilastirilmasinda iki 6zellik 6n
plana ¢ikmaktadir. i1k olarak, firmaya ait NTU hesabinda firma-firma islem verilerinin
kullanilmasinin avantaji, bu dl¢iitiin yillik olarak olusturulabilmesidir. Buna karsilik,
bir¢ok ililkede ENTU’nun temelini olusturan girdi-¢ikt1 tablolari, iilkelerin istatistik
birimleri tarafindan periyodik olarak yayinlanmaktadir. Bu durumda, belirli bir zaman
diliminde enddistriler arasindaki girdi-¢ikt1 baglantilar1 agisindan sabit bir iligki oldugu
varsayllmaktadir. Bu cercevede, FNTU’nun, endiistriler arasindaki dinamiklerde

gerceklesen degisiklikleri yansitma olasilig1 daha yiiksektir.

Diger taraftan, girdi-¢ikti tablolarinda saglanan bilgi kapsami ve iiriin/endiistri
siiflandirma diizeyi de degiskenlik gostermektedir. ABD'de, Kuzey Amerika Endiistri
Siniflandirma Sistemi (NAICS) altinda siniflandirilmis 402 endiistrinin girdi-¢ikt1
tablolart bulunmaktadir. Diinya Girdi-Cikt1 Veritabani'ndaki (WIOD) girdi-¢ikt
tablolart ise Uluslararas1 Standart Endiistri Siniflandirmasina (ISIC, Rev. 4) gore
smiflandirilmig 56 sektorii igerir. Tiirkiye’de ise en glincel girdi-¢ikt1 tablosu 2012

yilinda yaymlanmis olup 63 endiistriyi kapsamaktadir.

FNTU endeksi kullanmanin bir diger avantaji ise, verilerin toplulastiriimasi ve
uyumlastirilmasi ile ilgili sorunlart icermemesidir. ENTU hesabinda, ihracat yapilan
ve Armonize Sistem ile beyan edilen iiriinler ile faaliyet stniflandirmasi arasinda bir
korelasyon tablosu kullanilmaktadir. Bu ise daha ayrintili ticaret kodlar1 altinda yer
alan Ttriinlerin daha dar faaliyet kodu kategorileri altinda toplanmasina neden
olmaktadir. Bu nedenle, ihracat bilesimindeki ¢esitlilik tam  olarak

yansitilmayabilmektedir. Ornegin, “840751- Motorlar; 87 inci béliimdeki araglarn itis
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giici i¢in kullanilan, silindir hacmi 50 cc’yi gegmeyen pistonlu motorlar” ve “8703-
Motorlu tasitlar ve diger motorlu tasitlar; esas olarak insan tasimak i¢in tasarlanmis
(87.02 pozisyonundakiler harig), istasyon vagonlar1 ve yaris arabalar1 dahil” altindaki
alt1 haneli tiim kodlar, ENTU degeri 1.591 olan “C29- Motorlu tasitlar, romorklar ve
yar1 romorklar” faaliyet kategorisine dahil edilmektedir. Oysa ilk {iriiniin ikincisine
gore daha yliksek bir NTU degerine sahip olmasi beklenmektedir. Firmaya ait ENTU
hesaplanirken, bu iiriinlerin farkli NTU degerine sahip olmas1 goz ardi edilir. Ote
yandan FNTU hesabinda, bu iiriinler farkl sekilde ele alinacaktir; ilk {iriiniin ara girdi,
ikinci {riiniin ise nihai iriiniin bir pargasi olarak degerlendirilmesi miimkiin

olabilecektir.

Bu cercevede, Tiirkiye’deki tiim firmalar esas alinarak ENTU ve FNTU endeks
degerleri 2008-2019 yillar1 igin dlgiilmiistiir. iki endeksin degerleri sektorler bazinda
kiyaslandiginda, FNTU endeks degerlerinin ENTU endeksi temel alinarak hesaplanan
muadillerinden 6nemli 6l¢liide daha yiiksek oldugu bulunmustur. 63 endiistriden
48'inde, FNTU degerleri ENTU degerlerinden daha yiiksektir. Tiirkiye'nin ana ihracat
tiriinlerinden olan "C29- Motorlu tasitlar, romorklar ve yari romorklar" ve "C10-C12-
Gida, icecek ve tiitlin irtinleri" sektorlerinin, iki endeks arasinda en yiiksek fark
gozlemlenen sektorler arasinda yer almasi dikkat cekicidir. "C29- Motorlu tasitlar,
romorklar ve yar1 romorklar" sektoriinde FTNU ve ETNU degerleri sirasiyla 2,73 ve
1,59 iken, "C10-C12- Gida, igecek ve tiitiin tiriinleri" sektoriinde ise 2,95 ve 1,48

olarak bulunmustur.

Ayrica, FNTU endeks hesabinda motorlar ile motorlu arag tiretimi ile ilgili faaliyetlerin
ayristirtlabildigi de gozlenmistir. Iki iiriiniin ilgili FNTU endeks degerleri sirasiyla
2,55 ve 2,08'dir. Bu durum, ENTU hesabinda arka planda yer alan toplulastirmanin
endiistrilerin deger zincirindeki gercek konumunu yansitmadigini ve firma diizeyinde
verilerle elde edilen bilgilerin, deger zincirindeki konumu daha gergekei bir sekilde

gosterdigine iliskin giiglii bir kanittir.

Calismamizda FNTU endeks degerinin nicel 6zelliklerinin yam sira, Tirkiye'deki

2008 ile 2019 arasindaki gelisimi de incelenmistir. S6z konusu donemde, endeks dege-
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rinde 2012 yilina kadar siirekli bir artig, ardindan 2013'te 6nemli bir diisiis ve 2019'da
keskin bir diislis yasanana kadar istikrarl bir seyir izledigi bulunmustur. Zirve degeri
2012 yilinda gozlemlenmistir. Bu endeks degerindeki genel degisim iki boyutta
arastiritlmistir: yogunluk marji, devam eden firmalarla iliskili degisimi yansitirken,
yayginlik marj1 o y1l imalat sanayine giris yapan ve ¢ikan firmalarla iliskili degisimi
yansitmaktadir. Analizimiz, yogunluk marjimin katkisinin yayginlik marjindan daha
yuksek oldugunu ortaya koymaktadir; bu, cogu alt sektor i¢in gegerli bulunmustur.
Dolayisiyla, 2008-2019 yillar1 arasinda Tirk imalat sanayi firmalarinin deger

zincirinde konumlarina iliskin NTU degerinin yiikseldigi sonucuna ulagilmistir.

FNTU ve Firma Isgiicii Verimliligi

Caligmanin bu bolimiinde, firmanin FNTU degeri ile isgiicii verimliligi arasindaki
iliski incelenmistir. Ulkeler ve sektorler i¢in ENTU endeks degerini kullanarak yapilan
bir¢cok calisma bulunmasia ragmen, firmalarin KDZ'deki pozisyonunu ve bunun
firmanin performansini, 6rnegin karliligin1 ve verimliligini nasil etkiledigini arastiran
siirli sayida ¢alisma mevcuttur. Bu nedenle, ENTU ve FNTU ile firmanin verimliligi
arasindaki etkilesim literatiirde net bir sekilde belirtilmemistir. Ancak, FNTU degeri
ile firmanin verimliligi arasindaki etkilesimin olas1 nedenlerine, Mahy vd. (2022)

calismasinda yer verilmistir.

Mahy vd. (2022), FNTU degeri ile firmalarin verimliligi arasindaki etkilesimin
nedenlerini ikiye ayirmaktadir: pozitif ve negatif etkileyen hususlar. Pozitif etkileyen
kanallar arasinda FTNU degeri yiiksek olan firmalarin ihracat¢1 konumlarindan elde
ettikleri avantajlar, daha tiretken partnerlerle olan etkilesimler, firmalarin katma deger
yaratan FTNU degeri diisiik faaliyetleri kontrol etme yetenegi ve daha yiliksek FTNU
degerine sahip firmalarin daha biiylik Ar-GE ve sermaye yogunluguna sahip olmasi
sayllmaktadir. Negatif etkileyen kanallar ise, daha ¢ok firmalarin deger zinciri

tizerinde kontrol eksikligi ile iliskilendirilmektedir.

Bu cercevede, firmalar, tedarik¢i firmalar1 satin alarak, tedarik¢i firmalariyla

birleserek ya da girdileri kendi biinyelerinde liretmek i¢in tesisler kurarak tedarik zin-
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cirindeki kontroliinii genisletmek suretiyle deger zincirinde nihai talepten daha uzak
bir konumda yer alabilir ve FNTU degerlerini artirabilirler. Mevcut faaliyetlerine
FNTU degeri yiiksek faaliyetleri ekleyerek, firmalar, tedarik¢i kar marjlarindan
kaginarak maliyetleri azaltma avantajina sahip olabilirler. Ayrica, girdilerin iiretim
ihtiyaglarina daha iyi uyum saglayacak sekilde oOzellestirilmesi ve firma igindeki
tiretim agamalar1 arasinda teknoloji transferlerinin kolaylagmasi gibi unsurlarin da

etkisiyle firma verimliligini artirabilir.

Gliniimiizde firmalarin deger zincirinde farkli agamalar1 entegre etmelerine yonelik
ornekler oldukca fazladir. Apple'm 2019 yilinda Intel'in akilli telefon modem
liretiminin ¢gogunlugunu satin almasi somut bir 6rnek olarak gosterilebilir. Yar iletken
tiretimi tizerindeki kontroliinii artiran Apple, iPhone, iPad ve Mac'ler i¢in kendi
¢iplerini liretme kabiliyetini gelistirmistir. Benzer sekilde, Starbucks 2013 yilinda
Kosta Rika'da bir kahve ¢iftligi satin alarak, kahve ¢ift¢ilerinin karsilastigi zorluklar
daha iyi anlamak ve en iyi uygulamalar ve ¢dziimler belirlemek i¢in burayr bir
inovasyon merkezi haline getirmistir. 2021'de Tiirkiye'de biiyiik bir gida firmas1 olan
Ulker Biskiivi, ¢ikolata hamuru, un ve findik gibi énemli girdilerin tedarikgisi olan
Onem Gida'y1 satin alarak iiretim siireglerini daha verimli hale getirmistir. Tiirkiye'nin
onde gelen cam iireticilerinden Sisecam A.S., cam iiretiminde kritik bir girdi olan soda
kiilii tiretimi icin ABD'de bir tesis kurmustur. Bu 6rnekler, kiiresel deger zincirlerinin
parcali liretimi kolaylastirmasina ragmen, firmalarin belirli iiretim siireclerini yeniden

entegre etmek istedikleri firsatlarin hala mevcut oldugunu gostermektedir.

Entegrasyonun avantajlar1 arasinda, girdi zinciri {izerindeki kontroliin {iretim
asamalarinda daha iyi bir koordinasyon saglayarak teslimat siirelerini azaltmasi ve
daha istikrarli bir slire¢ yonetimine sebep olmasi sayilabilir. Bu durum, isletmenin
genel verimliligini olumlu yonde etkileyebilir. Ancak, daha biiyiik bir iiretim 6l¢egini
yiiritmekten kaynaklanan verimsizliklerin ortaya ¢ikma riski de bulunmaktadir. ilave
faaliyetlerin eklenmesi, uzmanlik ve yeni yetkinliklerin gelistirilmesini gerektirebilir;
bu konulardaki yetersizlikler ise dis tedarik¢ilerle rekabet giiclinii zorlayabilir. Ayrica,
tretimdeki ilave faaliyetleri listlenmenin yatirim maliyetleri oldukca yiiksek olabilir
ve bu durumda beklenen getirinin, maliyetleri karsilamama ihtimali s6z konusu

olabilir.
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Ampirik caligmalar, nihai talebe uzaklik endeksi ile firma Ozellikleri arasindaki
iligkinin pozitif yonde oldugunu 6ne siirmektedir. Chor vd. (2021), Cinli firmalarin
ithracat/ithalat iirlinlerinin ENTU degerlerinin firma performanslar ile birlikte nasil
gelistigini incelemislerdir. Bulgularina gore, firmalar daha verimli, daha biiylik ve
daha tecriibeli hale geldikce, ENTU degeri yiiksek tirlinleri ithal etmekte, ayni
zamanda nihai talebe daha yakin iirlinler ihra¢ etmekte ve boylece iilke i¢inde daha
fazla tliretim asamasini gergeklestirmektedirler. Ju ve Yu (2015), ENTU degeri ile
verimlilik arasindaki baglantiy1 aciklayarak, ENTU degeri yiiksek bir sektorde sabit
sermayenin daha yiiksek oldugunu, bu nedenle sabit maliyetlerin yiiksek olmasinin
ENTU degeri yiiksek bir sektdrdeki ortalama firmanin daha verimli ve karli olmasina
neden oldugunu agiklamislardir. Cin'de, ENTU degeri yiiksek endiistrilerin daha
sermaye yogun oldugu ve bu endiistrilerdeki firmalarin, endeks degeri diisiik olan
firmalara kiyasla daha verimli ve karli oldugu sonucuna varmiglardir. Mahy vd. (2022),
bir firmanin deger zincirindeki konumunu yillik olarak 6lgen FNTU endeksini
kullanarak, bunun firmanin isgilicii maliyetleri ve verimliligi {izerindeki etkisini
aragtirmislardir. FNTU degeri yiiksek olan firmalarin daha fazla deger yarattigini ve
verimlilik iizerindeki etkinin iggiicii maliyetlerinden daha yiliksek oldugunu, bu
durumun ise daha yiiksek karlilik anlamina geldigini belirtmislerdir. Buna karsilik, de
Vries vd. (2021), yalnizca Ar-Ge faaliyetleri gibi ENTU degeri yliksek asamalarda
degil, ayn1 zamanda pazarlama faaliyetleri gibi ENTU degeri diisiik asamalarda da
uzmanlagsmis firmalarin, ara asamalarda yer alan montaj gibi faaliyetlerde
uzmanlasmis firmalara kiyasla daha yiiksek verimlilige sahip oldugunu bulmuslardir.
Benzer sekilde, Rungi ve Prete (2018), tiim faaliyetler, yani birincil, liretim ve
hizmetler dahil edildiginde katma degerin asamalara gore U egrisi izledigini
degerlendirmislerdir. Sadece imalat firmalar1 ele alindiginda ise, firmalarin nihai

talebe ne kadar yakinsa o kadar fazla deger iirettiklerini belirtmislerdir.

Bu calismada, ampirik analiz i¢in GBS'teki firmalarin finansal tablolarini i¢eren veri
seti ile firma-firma islem veri setinden olusturdugumuz FTNU veri seti birlestirilmistir.
Sirketlerin finansal tablolarina gore, ortalama olarak, imalat sektdriinde faaliyet
gosteren toplam sirketlerin % 16,82’si imalat sektoriinde yer almaktadir. Bu sirketler

toplam istthdamin % 30,6'sin1 ve toplam net satislarin % 26,4'linii olusturmaktadir.
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Eslestirilmis bilango ve FTNU veri setlerini kullandigimizda, bilango kayitlarina gore
imalat sektoriindeki sirketlerin % 82,4 dahil edilmistir. Bu sirketler, toplam imalat

calisanlarinin % 95,9'unu istihdam etmekte ve imalat net satiglarinin % 98,5'ini
gergeklestirmektedir. Buna ek olarak, analizimize 10 veya daha fazla kisiyi istihdam
eden firmalar edilmistir. Bu firmalar, imalat firmalarinin % 40'm1 kapsamakta olup,
imalat sektoriindeki toplam istihdamin % 91,4'linii ve toplam iiretimin % 93,4"lini

olusturmaktadir.

Calismada oncelikle, ampirik veri setinin tanimlayici analizi ile bazi temel bulgular
ozetlenmistir. Ik temel bulgu FNTU degeri yiiksek olan firmalarin daha yiiksek
sermaye yogunluguna sahip olmasidir. Bu, FNTU degeri yiiksek olan endiistrilerin,
“C19-Kok ve rafine petrol iiriinleri” (4,00) ve “C21-Temel eczacilik iiriinleri ve
eczacilik miistahzarlar1” (3,25) gibi, altyapi, makine ve teknolojiye dnemli yatirimlar
gerektiren sektdrler olmasi nedeniyle beklenen bir sonuctur. ikinci bulgu olarak,
FNTU degerlerinin yiizdelik dilimler itibariyle isgiicii verimliligi dagilimina
bakildiginda U egrisi gozlenmistir. Firmalar, 1 inci ve 4 iincii yiizdelik diliminde yer
aldiklarinda ortalama olarak daha yiiksek isgiicli verimliligine sahiptir. Ancak, U egrisi
konsepti sektorel diizeyde incelendiginde, farkli sektorlerde firmanin FTNU degeri ile
performansi arasindaki iliskinin farklilik gosterdigi gozlemlenmistir. FTNU ile isgiicii
verimliligi arasindaki iliski, “Ana Metaller”, “Kok ve Petrol Uriinleri” ve “Tiitiin
Uriinleri” gibi sektorlerde U egrisi sergilese de “Giyim Esyas1” ve “Motorlu Tasitlar,

Romorklar ve Yar1t Romorklar” sektorlerde asagi egimli bir trend izlemektedir.

Caligmamizda, firma diizeyinde isgiicii verimliligi ile FTNU arasindaki iligkiyi
incelemek icin yil ve sektdor kuklalarin1 kontrol edilerek dinamik panel
tahmincilerinden Genellestirilmis Momentler Metodu Tahmincisi (Sistem-GMM)
kullanilmistir (Arellano ve Bond, 1991; Arellano ve Bover, 1995; Blundell ve Bond,
1998).

Bu kapsamda, FTNU degerinin firmalarin verimliligi {izerindeki etkisini incelemek

amaciyla firma diizeyinde is¢i basina katma deger fonksiyonunu tahmin edilmistir.

Buna gore, bagimli degisken is¢i basina katma deger iken, denklemin saginda firmanin
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FTNU degeri ile is¢i basina reel sermaye stogu ve firma biiyiikliigiinti temsilen ¢aligan
sayist yer almaktadir. FTNU degeri disindaki degiskenler logaritmik olarak denklemde

yer almistir.

Firmanin katma degeri hesabinda firma-firma iglem veri setinden yararlanilmistir. Bir
firmanmn katma degeri, en basit tanimiyla, firmanin tretim degeri ile kullandigi
girdilerin degeri arasindaki fark olarak tanimlanmaktadir. Firmanin kullandig1 girdiler
icin gosterge olarak, firma-firma islem veri setinde bildirilen sermaye mallar1 harig,
diger firmalardan yapilan alimlar ile firmanin ithalatlarinin toplami kullanilmistir. Bu
sekilde belirlenen girdi maliyetleri net satislardan ¢ikarilarak firmanin katma degeri

hesaplanmustir.

Is giicii verimliliginin dinamik oldugunu, yani verimliligin gecmis gerceklesmelerinin
mevcut seviyeyi etkiledigini varsayimi altinda, regresyon sonuglarinin AR (2) igin
anlamli bulunmasi nedeniyle denkleminin sag tarafina bagimli degiskenin iic

gecikmesi dahil edilmistir.

Regresyon sonuglarina gore, ana bulgumuz, bir firmanin FTNU degerindeki artisin
isglicii  verimliliginde bir azalmaya yol ag¢tigidir. Nihai tliketiciye daha uzak

konumlanan firmalar, daha az katma deger yaratmaktadir.

Sonuglarin dayaniklilifi, cesitli spesifikasyonlar tahmin edilerek test edilmistir.
Referans donemi olan 2008-2019 yillarinda, kiiresel finansal kriz dahil olmak {izere
onemli tretim kesintileri yasanmistir. Kriz sonrast donemi kapsayan 2010-2019
yillarini igeren donem i¢in tahmin modelimizi yineledigimizde, ana bulgu olan FTNU

ile isgiicii verimliligi arasindaki negatif iligki anlamli bulunmustur.

Diger taraftan, FTNU degeri hesabinda firmalarin ihracatlarinin nihai talebin bir
parcasi oldugu varsayilmistir. Bu varsayim, firmanin i¢ talebe yonelik liretiminde ve
ithracat tirtinlerinde nihai iirlin — ara girdi liretiminde ayn1 iiretim yapisim1 korudugu
varsayimi ile degistirilerek, FTNU degeri-diizeltilmis FTNU yeniden hesaplanmistir.
Diizetilmis FTNU, 2008-2019 ve 2010-2019 donemleri i¢in verimlilik denklemine
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dahil edilmistir. Yine, referans donemi 2008-2019 oldugunda, otokorelasyon testi an-
lamli bulunmustur. Ancak, referans donemi 2010-2019'a degistiginde sistem GMM
icin modelin gegerliligi i¢in testler uygun sonug¢ vermis olup, diizeltilmis FTNU ile

isgiicli verimligi arasindaki katsay1 yine negatif ve anlamli bulunmustur.

Ilave olarak, alternatif bir katma deger &l¢iisii kullamldiginda, katsayilarin isaretleri
tutarli kalmasma ragmen, model gereksinimleri saglanamamistir. Toplam faktor
verimligi de Levinsohn and Petrin (LP), and Woolridge (WRDG) metotlariyla test
edilmistir. FTNU ile iligkilendirilen katsay1 anlamli ve negatif bulunmustur. Toplam

faktor verimligi ile isgiicli verimliginde benzer sonuglara ulasilmistir.

FTNU sonuglart ENTU'ya dayanan diger gostergelerle de karsilastirilmigtir.
Thracatcilar i¢in, FTNU kullanilarak yapilan tahminler, tiim firmalarin dahil oldugu
durumlarda gozlemlenen sonuclarla benzerlik gdstermektedir. Ancak, ENTU’ya
dayal1 ihracat iiriinlerinin nihai talebe uzakligi ile yapilan tahminler istatistiksel olarak
anlamli olmayan katsayilar elde edilmistir. Ancak, her iki gdsterge icin sistem GMM
tahminleri, model gereksinimlerinin karsilanmamasi nedeniyle kesin sonuglar

vermemektedir.

Ana bulgumuz olan bir firmanin FTNU degerindeki artigin isgiicli verimliliginde bir
azalmaya yol amasi, Avrupa Birligi'ndeki imalat sanayi firmalar1 icin Rungi ve del
Prete (2018) tarafindan yapilan ¢alismadaki bulgularla uyumludur. Ancak literatiiriin
geri kalan1 aksi goriisii savunmaktadir (Ju ve Yu, 2015; Mahy vd., 2022).

Daha once belirtilen katma degerin {iretim asamalarinda U egrisi izlemesi, en ¢ok
degerin Ar-Ge, tasarim gibi ENTU degeri yiiksek faaliyetlerde ve pazarlama, marka
olusturma, lojistik gibi endeks degeri diisiik faaliyetlerde yaratilmasini icermektedir.
Buna karsilik, yalnizeca iiretim/montaj asamalar ile iliskilendirilen ara asamalarda
iretilen deger, en az katma deger saglanan boliimdiir. Bu argiiman cesitli calismalarla
dogrulanmistir. Ancak, vurgulanmasi gereken bir nokta, literatiirde U egrisinin,
tasarimdan {retime, iiretimden satis sonrasi hizmetlere kadar olan iiretimin tim

asamalarini ifade etmesidir.
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ENTU ve FTNU degerlerinin yiiksek oldugu asamalar Ar-Ge ve tasarim faaliyetleri
gibi faaliyetler ile Ortiligiirken, orta asamalar iiriinlerin tiretimini, ENTU ve FTNU
degerlerinin diisiik oldugu asamalar ise satis sonrasi hizmetler, pazarlama ve {iriin
dagitimi ile ortiismektedir. Ancak, FTNU endeks degeri, firmalarin deger zincirindeki
faaliyetlerini degil, firmalarin irlinlerinin deger zincirindeki konumlarin
yansitmaktadir. Vries vd. (2021) de bu ayrimi1 vurgulamaktadir. Calismalarinda, ENTU
endeks degerlerinin mallarin tedarik zincirinde nerede konumlandigimi bildirdigi,
ancak bu mallar1 iireten firmalarin deger zincirinde ne yaptiklarini yansitmadigi
belirtilir. Calismamizda da benzer sekilde, FTNU degeri firmalarin net satiglarindaki
nihai kullanim yiizdesini kullanilarak olusturuldugu i¢in, FTNU degerinin firmalarin
fonksiyonel faaliyetlerini yansitmadigi diisiiniilmektedir. Daha agik ifade etmek
gerekirse, bir firmanin Ar-Ge ya da tasarim ya da lojistik gibi faaliyetlerde bulunup
bulunmadiginin degerlendirilmesi yapilmamakta, nihai {retim c¢iktisinin nerede

konumlandig: bilgisi elde edilmektedir.

Dolayisiyla, FTNU degerindeki degisiklik, bir firmanin iiriinlerinin bilesimindeki
degisiklikle daha ¢ok ilgilidir. Bir firmanin iiretimi FTNU degeri yiiksek iiriinlerden
olustugunda, nihai talebe daha uzak konumda yer alir. Bunu, tedarik zinciri iizerindeki
kontrollerini genisleterek, tedarik¢i firmalarini satin alarak veya onlarla birleserek ya
da ara girdileri iiretmek icin kendi tesislerini kurarak basarabilirler. Ornegin, pazar
giiclerini artirmak amaciyla, siit tiretimi gibi FTNU degeri yiiksek faaliyetler peynir
tiretimi gibi endeks degeri daha diisiik faaliyetlerle birlestirilip tiretimin FTNU degeri
degisebilir. Benzer sekilde, FTNU degeri daha diisiik bir montaj iireticisi, orijinal
irliniin parcgalarmi ve aksesuarlarini liretmeye baslayarak daha yiiksek bir FTNU
degerine ulasabilir. Bu, bir sirketin liretim siirecinin girdilerine ait {iretim kapasitesinin
genisletilerek, iirlinleri i¢in gerekli hammaddelere veya bilesenlere daha yakinlagmasi
anlamina gelen geri entegrasyon ile ilintilidir. Bu anlamda, FTNU degerinin,

firmalarin dikey entegrasyon kararlariyla iliskili oldugunu diisiiniilmektedir.
Sonug olarak, Tiirkiye'de deger zincirinde nihai talebe uzak olarak konumlanan

firmalarin daha az katma deger yarattig1 bulgusu, firmalarin tiretimlerini FTNU degeri

daha yiiksek faaliyetlerini kapsayacak sekilde genisletmelerinin isgiicii verimligini o-
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lumsuz etkiledigi seklinde yorumlanmaktadir. Bu sonug, FTNU degeri yiiksek
faaliyetlerin 6nemli sermaye yatirimlar1 gerektirmesine, artan {iretim kapsamindan
kaynaklanan verimsizliklere ve asamalar arasinda uzmanlik ve esneklik kaybi ile

aciklanabilir.

Firmalarin deger zincirindeki ger¢ek konumlarini belirlemek, 6zellikle COVID-19
pandemisi gibi dis ticaretin son donemlerde yasadigi kesintiler nedeniyle kiiresel deger
zincirine katiliminin faydalarii yeniden degerlendirildigi gliniimiizde giderek daha
onemli hale gelmistir. KDZ literatiiriiniin odag1, tedarik zinciri siirdiiriilebilirligi ve
dayanikliligina kaydirilmistir. Bu baglamda, bir firmanin konumu, maruz kaldig1 sok
tiirlerini de belirlemektedir (Criscuolo ve Timmis, 2017). ENTU degeri yiiksek olan
endiistriler talep soklarina daha fazla maruz kalirken, degerin diisiik oldugu endiistriler
tedarik soklarma daha duyarlidir (Acemoglu ve digerleri, 2016). Bu nedenle,
beklenmedik kiiresel soklara karsi etkili bir politika, oncelikle mevcut durumun
incelenmesini gerektirir. Bu baglamda ¢alismamiz, firmanin deger zinciri konumunun

ve etkilerinin daha derinlemesine incelenebilecegi calismalara katki saglayacaktir.

Yerel ticaret agimin ve bu ag icindeki karsilikli iliskilerin dogru anlasilmasi, ticaret
anlagsmalarinin cesitli sektorler iizerindeki olasi etkilerini degerlendirmek icin de
onemlidir. Bu tiir yorumlar, etkili ticaret politikalarinin uygulanmasi icin gereklidir.
Ornegin, ithalat tarifeleri veya ihracat kisitlamalarinin, dogrudan hedeflenen sektdriin
Otesinde Onemli yan etkileri olabilir ve bu etkileri incelemek icgin sektorler arasi

iligkileri firma diizeyinde verilerle incelemek 6nemli katki saglayacaktir.

Diger taraftan, FTNU degerinin dikey entegrasyon literatiirii ile yakindan iliskili
oldugu argiimanimiz daha fazla arastirmayr gerektirmektedir. FTNU degeri ile
verimlilik arasindaki negatif iliskinin olas1 agiklamalarini listelemis olsak da 6zellikle
firma birlesmeleri ve satin almalar gibi dikey entegrasyon tiirlerini ve bunlarin

Tiirkiye’deki FTNU ile baglantisin1 daha ayrintili irdelemek gerekmektedir.

Calismamizdaki géz ardi edilmemesi gereken diger bir husus, verimlilik ile FTNU

arasindaki iligkinin dogrusal oldugu varsayimidir. Ancak, FTNU ile verimlilik arasin-
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daki iligkinin dogrusal olmamasi da miimkiindiir. Baz1 firmalar, girdi kontrolii veya
uzmanlagsma yoluyla deger zincirinde FTNU degerini artiracak sekilde strateji
izlediklerinde verimlilik kazanglar1 elde edebilirken, digerleri artan karmasiklik,
koordinasyon maliyetleri veya verimsizlikler nedeniyle azalan getiriler veya hatta
negatif etkilerle karsilasabilirler. Bu, bir firmanin {iretim siirecindeki konumu ile
verimliligi arasindaki baglantinin farkli asamalarda veya sektorlerde degisebilecegini
diisiindiirmektedir. Bu nedenle, bu iliskideki potansiyel dogrusal olmayan 6zelliklerin

ve etkileyen faktorlerin arastirilmasi gerekmektedir.

Son olarak, literatiirde nihai talebe uzaklik endeksleri yesil ekonomi diizenlemelerinin
firma performans iizerindeki etkisini analiz etmek i¢in kullanilmaya baslanmistir. Bu
calismanin potansiyel bir uzantisi, bu iliskinin Tiirk imalat firmalari i¢in incelenmesini

icerebilir.
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