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1. INTRODUCTION

In standard macroeconomic models, output is usually determined by the amount of labour and
capital used in the economy. This is based on the microeconomic assumption that producers are
homogeneous (Mukoyama, 2022, p. 1). However, depending on the level of analysis, there are
considerable differences in many characteristics between industries, firms and even production factors.
The fact that firms in the same industry differ in many characteristics is called ‘firm heterogeneity’

(Bernard et al., 2012).

Existing studies consider a large number of factors as sources of heterogeneity. These include
productivity, capital intensity, innovation/technology level, firm size, firm age or experience, market
power, ownership structure (private-public or domestic-foreign), labour characteristics (education, age,
gender, etc.). Within the framework of firm heterogeneity, some studies investigate the sources of
heterogeneity and some studies investigate the consequences of heterogeneity. For this reason, some
variables representing firm characteristics may be included as dependent variables in some studies and
as independent variables in others. Therefore, the direction of causality between variables in
heterogeneity studies may vary depending on the research question. For example, while Bleaney and
Wakelin (2002) examine the effect of heterogeneity in firms' innovation activities on firm size, Schmitz
(2021) analyses the effect of heterogeneity in firm size on innovation.

Empirical studies in the firm heterogeneity literature generally focus on firm productivity and
firm export status. In some studies, productivity is considered as a reason for various inter-firm
differences. In this context, the effects of different productivity levels on the environment (Kreickemeier
& Richter, 2014; Wang & Zhu, 2021), product quality (Antoniades, 2015; Verhoogen, 2008), and
propensity to participate in international markets (Engel et al., 2013; Lu et al., 2017; Plouffe, 2017) have
been examined. On the other hand, in some studies, productivity differences are evaluated as a result of
some other variables such as export status, plant size and capital intensity. Among these variables, the
export status of the firm stands out as the dominant variable. In this direction, there is an immense
literature suggesting that both exporting firms are more efficient and efficient firms export more.
Melitz's (2003) study has been a milestone in the emergence of this literature. Melitz's theoretical
framework, based on the heterogeneous firm model and called the New New Trade Theory (NNTT),
analytically explains the empirical findings obtained from firm-level data, especially in the 1990s
(Ciuriak et al., 2015).

Even in narrowly defined industries, exporters have superior characteristics in many respects
compared to non-exporters. Pioneering studies have found that exporters have higher total factor
productivity and a more capital-intensive and skilled labour production structure (Bernard et al., 1995;
Bernard & Jensen, 1999). Higher labour quality leads exporters to pay higher wages and receive positive
feedback in terms of productivity in return. In addition to these, there are some other advantages that

exporting provides to firms, such as faster growth in sales and productivity, higher success measurement
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indicators, risk allocation, internalisation of innovation and strengthening their capacity to stay in the

market. These advantages of exporters are generally known as ‘exporter premia’ or ‘export premium’

(Hallak & Sivadasan, 2013; Schroder & Serensen, 2012). Similarly, exporters' productivity advantages
are referred to as “exporter productivity premia” (Powell & Wagner, 2011; Vogel & Wagner, 2011).

Increasing productivity in an economy is vital for the success of export-led growth strategies
and economic development (Demena et al., 2022). Export activities are one of the main sources of
productivity gains, especially in the manufacturing industry (Schwarzer, 2017). For this reason, the
export-led growth target comes to the fore for developing countries with capital deficits and insufficient
productivity levels. Similar to Tirkiye, various export strategies have been implemented in developing
country groups such as BRICS+ and Asian Tigers in parallel with the development of neoliberalism
(Rodrik, 1997). Studies using similar methodology on this issue generally examine the causality of
macroeconomic variables such as exports-output. (Bal et. al., 2020; Mamun et. al., 2019). However, one
of the main objectives of these policies is to utilise export productivity premiums in the economic
development path. This is because these premiums reduce average costs in the economy and create
favourable conditions for a high value-added production structure. Therefore, a proper analysis of
exporter premiums is a necessary process not only for macro policies but also for effective

microeconomic policy making.

The manufacturing industry, which is analysed in the analysis part of this study, is the main
industry of export-led growth. Manufacturing is the hotbed of innovations and productivity gains in the
economy. Determining exporter premiums in this sector and allocating limited resources correctly
basically allows policymakers to pick the winners (Yiilek, 2018, pp. 132-224). Supporting firms with
high potential to succeed in international markets ensures the success of foreign trade policies. These
firms have certain common characteristics and need similar support to compensate for some endowment
disadvantages. Governments play a proactive role in identifying similarities and providing optimal
support. These can be tangible, such as major infrastructure investments in selected exporters' regions
of operation and logistical support to facilitate cheaper market access; or financial, such as loans,
investment, R&D and export incentives to facilitate access to capital. The public authority also has an
important responsibility in organising the education system to train the labour force to meet the needs

of exporters. However, in order to ensure all these, data at firm or facility level need to be analysed.

The main motivation of this study is to determine whether the findings on exporter premiums
from other countries are valid for the Turkish manufacturing industry. Accordingly, the aim of the study
is to determine the effect of the firm's export status on productivity and the direction of causality between

exports and productivity.

The main difference of this study from others is that the company names are openly known. In

many databases used by other studies, company information is not shared and company names are
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included representatively. Thanks to this advantage, the direction of causality between exports and
productivity can be determined for each firm in this study (Appendix 1). Another important issue
regarding the originality of the study is that the Granger Bootstrap method is preferred as a causality
analysis. Demir (2019), which is the only study that analyses the Turkish manufacturing industry using
this method, uses sector-level data similar to other studies. For these reasons, this study is considered to
be among the limited number of studies on Tiirkiye that examine firm heterogeneity using micro data.
Moreover, based on this background, it is expected to be the first study to analyse BIST (Borsa Istanbul)
firms within the framework of the existing hypotheses.

In the following section of the study, the theoretical dimension of the relationship between
exports and productivity is explained. The third section presents a summary of the literature and the
fourth section introduces the methodology, dataset and model. The fourth section presents the
econometric analyses and the findings obtained from them. In the last section, the conclusions reached
in line with the findings of the analyses are interpreted.

2. PRODUCTIVITY AND EXPORT

The main effect arising from the differences in the export status of firms is firm productivity. In
the literature, the notion of ‘performance’ is generally used instead of ‘productivity’. This is because
productivity is considered as the primary indicator of firm performance. Productivity is usually analysed
in terms of labour productivity (LP) or total factor productivity (TFP). There is evidence that exporters
are superior in terms of both TFP (Alvarez & Lopez, 2005; Delgado et al., 2002; Lopez, 2009; Pavcnik,
2002;) and LP (Davies & Jeppesen, 2015; Camino-Mogro et al., 2020; Powell & Wagner, 2011; Trefler,
2004). Dalgic, Fazlioglu and Karaoglan (2015) show that the effect of foreign trade on LP is larger than
that of TFP. Similarly, Irarrazabal et al. (2013) conclude that LP is the main source of the positive
exporter TFP premium. In this respect, it is important to investigate the impact of exports on LP rather
than TFP.

It is argued that the productivity advantage of exporters is mainly due to three reasons. First,
competition in international markets is stronger than in domestic markets. As shown in Melitz's (2003)
model, this competitive situation allows only the most efficient firms to remain in the export market.
The second reason is that costs (transport, processing, etc.) are higher in export markets. Exporters have
to be more efficient in order to cover these costs. The third reason is that exporters benefit from the
positive externalities created by foreign markets in terms of their ability to access know-how, R&D and

technological innovations (Delgado et al., 2002; Johansson, 2009, p. 6).

There is a general consensus in the literature that there are productivity differences between
exporter and non-exporter firms. The most widespread debate on the superiority of exporters is whether
the superiority arises before exporting or after export participation. This debate is related to the direction

of causality and this relationship can also result from a two-way causality (Wagner, 2002). Assuming
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that there is a causality from productivity to exports, the approach reaches the finding that export
participation is the result of a conscious ‘self-selection’ (Yang & Mallick, 2010, p. 1219). In most of the
studies in the literature, the source of the relationship between exports and productivity is the selection
effect. Self-selection arises from the fact that exporting requires high costs. These consist of fixed
exporting costs and variable iceberg costs (Schroder & Serensen, 2012, p. 1314). Higher competition
and higher costs make it inevitable for exporting firms to be composed of the most efficient firms. As a
result, the most efficient firms choose to participate in the export market. The first two of the three
arguments behind productivity differences are based on the self-selection effect. Wagner (2007)
analysed a total of 45 studies from 37 different countries and concluded that the evidence for the self-
selection effect is quite high, but the evidence for learning-by-exporting is limited.

The approach that assumes causality direction from exports to productivity aligns with the
'learning-by-exporting' effect (Maggioni, 2012, p. 1). The third argument underpins this learning effect.
Accordingly, exporter firms learn productivity-enhancing capabilities from their foreign partners and
competitors in the market as well as from market operating conditions. This learning process is
continuous. According to Yasar et al. (2006, p. 277), although the learning effect is essentially
reminiscent of Arrow's (1962) ‘learning-by-doing’ process, in Arrow's approach the learning process
slows down after a certain period of time. However, the learning-by-exporting hypothesis involves a
continuous learning process. In this respect, the learning-by-exporting hypothesis is closer to
Rosenberg's (1982) ‘learning-by-using’ process, which emphasises the continuity of learning. Firms
continuously learn the best methods of production, distribution and management from the actors they
interact with in export markets; there is a diffusion of knowledge in the market towards exporters.
Moreover, exporter firms increase their productivity by taking advantage of economies of scale arising
from the structural conditions of international markets. In the meta-analysis of Mebratie and Van

Bergeijk (2013), 44 per cent of the reviewed studies support the learning-by-exporting effect.

Apart from these views, a third alternative explanation for the relationship between exports and
productivity is the so-called ‘BEJK’ approach proposed by Bernard et al. (2003). In this approach,
Bertrand competition is assumed to be valid. Export costs arise from geographical barriers such as
transport, language and tariffs and vary depending on the firm. There are no fixed costs of exporting.
However, while exporting firms have geographical barriers, domestic firms do not. Because of this
disadvantage, the success of exporter firms depends on being more efficient than domestic firms to
compensate for the extra costs they have to incur. As a result, exporter firms are more efficient than

domestic firms. However, there is not a large empirical literature supporting this approach.

Within this theoretical framework, exporters are expected to be more efficient than non-
exporters before or after trade. In the introduction, evidence on exporter premiums from several
countries was mentioned. Table 1 below compares the average values of various indicators of 139 firms

in the Turkish manufacturing industry listed on the BIST. The table is constructed in terms of arithmetic
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averages over the relevant period (2016:Q3-2023:Q2). The number of employees represents the
quarterly average. Obtained through monetary values; average wage (short-term payables related to
employee benefits/number of employees), productivity (net sales revenue/number of employees), profit
(quarterly net operating profit or loss/net sales revenue), capital intensity (tangible fixed assets/number
of employees) and firm size (total assets) are calculated in Turkish Lira (‘TL”) and based on realised

values.

Table 1. Comparison of Exporter (E) and Non-exporter (NE) Firms

Manufacturing Industry (139 firms)

Exporter (102 firms) Non-exporter (37 firms)
Number of employees 2,111 538
Average wage (TL) 9,065 13,714
Productivity (TL) 520,191 353,933
Profit (%) 0.11 0.03
Capital intensity (TL) 2,607,755 8,226,002
Firmsize (TL) 4,520,000,000 578,000,000

Source: Created by author by using Public Disclosure Platform (Public Disclosure Platform [PDP]) reports.

Note: In Table 1, based on the World Bank's regular entrepreneurship reports (World Bank, 2017; 2024), firms with an
arithmetic average of 10 per cent or more of their export intensity in the examined periods (2016:Q3-2023:Q2) are defined as
exporters. Firms with export intensity below this threshold are categorised as non-exporters.

The employment of exporters is on average about 3 times higher than that of non-exporters are
reported in the Table 1. Moreover, the productivity of exporters is about 0.43 times higher than that of
non-exporters, while their profitability is 3.66 times higher. The firm size of exporters, calculated in
terms of total assets, is about 8 times that of non-exporters. These findings are consistent with the general
findings mentioned in the literature section. On the other hand, in terms of average wages and capital
intensity, exporters in the Turkish manufacturing industry do not have an advantage over non-exporters.
This result, which is contrary to the theoretical expectation for wages, suggests that skill intensity is low
in the analysed industry and other qualitative differences such as ownership structure among firms have
a stronger determinant on wages. This may also be a consequence of more competitive international
markets and hence lower-cost labour costs for exporters. On the other hand, the most likely reason for
the contradictory results in the capital intensity premium is that exporters can utilise their capital stock
more efficiently by taking advantage of their scale advantage. Thus, more output can be achieved with
less input. In other words, there may be more efficient capital utilisation in exporter firms. In addition,
according to NNTT, exporter firms face higher competitive pressure as a result of operating in
international markets. This requires optimisation of production processes on the one hand and
minimisation of capital expenditure on the other. One of the main methods of minimising capital
expenditures is the internalisation of technology by the firm. Considering both the theory and the
innovation literature, exporters are likely to use more advanced technologies, while non-exporter firms
are likely to have older capital stocks. Therefore, non-exporter firms may have a more capital-intensive
structure. Another reason for this is related to the nature of the products that firms trade. As is known,
exporter firms generally produce differentiated products that meet the specific demand of consumers.

The capacity of firms to differentiate their products is important especially in products for niche markets.
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This requires an increase in labour intensity while limiting capital intensity in the production of these
products. As a result, non-exporter firms producing more standardised products may lead to higher
capital intensity. In terms of Tiirkiye's foreign trade composition, the fact that national exports are mostly
composed of low value-added products leads to high labour intensity. Therefore, this situation may

justify the lower capital intensity of exporter firms in Tiirkiye.

3. LITERATURE REVIEW

Firm-level evidence of the existence of exporter premiums has been obtained from many
different countries, such as the USA (Bernard et al., 1995; Bernard & Jensen, 1999; Bernard et al.,
2007), Germany (Bernard & Wagner, 1997; Powell & Wagner, 2011; Wagner, 2002), Taiwan (Aw et
al., 2000; Aw & Hwang, 1995; Liu et al., 1999), South Korea (Aw et al., 2000), China (Kraay, 1999;
Yang & Mallick, 2010), Italy (Castellani, 2002; Razzolini & Vannoni, 2011), Spain (Delgado et al.,
2002), United Kingdom (Girma et al., 2004; Greenaway & Yu, 2004), Sweden (Hansson & Lundin,
2004), Australia (Palangkaraya & Yong, 2007), Ethiopia (Bigsten & Gebreeyesus, 2009), Norway
(Irarrazabal et al., 2013), Japan (Kaoru et al., 2015), Portugal (Machado, 2019) and Ecuador (Camino-
Mogro et al., 2020). These studies summarise that exporters are more efficient, larger and more
profitable firms. It is also found that exporters employ more employees and engage in more capital-
intensive production. Apart from these, Greenaway et al. (2005) for Sweden, Vogel and Wagner (2011)
for Germany, Verardi and Wagner (2012) for the Euro Area, Rivers (2013) for Colombia, and Lei and
Zongsen (2017) for China did not find any exporter premium in their analyses. On the other hand, studies
investigating exporters' premium in Tiirkiye have been limited due to insufficient firm-level data (Aldan

& Giinay, 2008; Yasar & Morrison-Paul, 2008).

Some studies on the export-productivity relationship in Tiirkiye adopt a traditional approach.
For example, Arvas and Uyar (2014) analysed the Turkish manufacturing industry using industry-level
data, while Gungor (2017) and Koluman (2022) used sector-level data. However, empirical studies
within the NNTT framework are conducted using micro (firm or plant-based) data. The number of
studies analysing the relationship between exports and productivity in Tiirkiye using micro data is
limited. In one of them, Taymaz and Yilmaz (2007) examined the effect of trade liberalisation on
productivity. However, this does not show the effect of foreign trade or exports on productivity, but the
results of the reduction of protectionism. Similarly, Yasar and Morrison-Paul (2008) show that exporters
are superior to non-exporters in many respects, but the focus of this study is not on the effect of exports.
The study analyses the effect of technology transfers provided by firms through foreign direct

investment, exports or imports on productivity.

Apart from these, there are also studies that examine the direction of causality between exports
and productivity in the Turkish manufacturing industry using micro data. For instance, Yasar et al.
(2006; 2007), Dalgic, Fazlioglu and Gasiorek (2015b) and Dalgic, Fazlioglu and Karaoglan (2015)
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provide evidence for the validity of the learning-by-exporting effect, while Kilicaslan and Erdogan
(2012) conclude that there is no evidence that exports increase firm productivity, hence there is no
learning-by-exporting effect. On the other hand, Dalgic, Fazlioglu and Gasiorek (2015a) provide
evidence for a self-selection effect. In addition, Aldan and Giinay (2008), Maggioni (2012), and
Ozarslan and Dogan (2021) find evidence for the existence of both self-selection and learning-by-

exporting effects in the manufacturing industry.

4. DATA AND METHODOLOGY

This study aims to determine the effect of exports on productivity and the direction of causality
between these two variables. For this purpose, the data of 139 firms operating in the manufacturing
industry and listed in BIST for the period 2016:Q3-2023:Q2 are used in the analysis. During the data
collection process, the data of all firms included in the manufacturing industry in the classification of
the Public Disclosure Platform (PDP) were examined; as a result of the examination, firms that started
to be listed within the analysis period and firms with incorrectly defined various indicators were
excluded from the data set. Finally, 139 firms whose data were determined to be correct and started to
be listed on the stock exchange before the analysis period were included in the analysis. The data set
consists of a comprehensive heterogeneous panel with 28 quarters, 4 different variables and 15,568
observations. The data source is the PDP. The balance sheet and income statements published here
include both quarterly and cumulative variables. Therefore, cumulative variables are converted to
quarterly by taking their differences. Python (PyCharm 2023.2.3) coding language was used for data
collection. The number of employees was obtained by analysing approximately 4,000 company reports
(financial report and operational report) in the PDP. Table 2 shows the stock exchange codes of the firms

included in the analysis.

Table 2. Firms Included in the Analysis

No Code No Code No Code No Code No Code No Code No Code

1 ADEL 21 FMIzP 41 CEMAS 61 AFYON 81 BRKSN 101 SKTAS 121 TATGD
2 VESTL 22 EMKEL 42 CELHA 62 TUPRS 82 BAGFS 102 ROYAL 122 SELGD
3 VESBE 23 EGEEN 43 BURVA 63 TMPOL 83 AYGAZ 103 MNDRS 123 PNSUT
4 ULUSE 24 DITAS 44 BURCE 64 SEKUR 84 ALKIM 104 LUKSK 124 PINSU
5 TTRAK 25 BFREN 45 BRSAN 65 SASA 85 AKSA 105 KORDS 125 PETUN
6 PRKAB 26 BNTAS 46 USAK 66 SANFM 86 ACSEL 106 KRTEK 126 PENGD
7 TMSN 27 ARCLK 47 NUHCM 67 RTALB 87 VKING 107 HATEK 127 OYLUM
8 TOASO 28 ASUZU 48 NIBAS 68 PETKM 88 SAMAT 108 DESA 128 KRSTL
9 SILVR 29 ALCAR 49 KUTPO 69 MRSHL 89 PRZMA 109 DERIM 129 KNFRT
10 SAYAS 30 TUCLK 50 KONYA 70 HEKTS 90 MNDTR 110 DAGI 130 KERVT
11 PARSN 31 SARKY 51 GOLTS 71 GUBRF 91 KARTN 111 BOSSA 131 KENT

12 OTKAR 32 KRDMA 52 EGSER 72 GOODY 92 KAPLM 112 BRMEN 132 FRIGO
13 MAKTK 33 1ZMDC 53 DOGUB 73 GEDZA 93 DURDO 113 BRKO 133 ERSU

14 KLMSN 34 ISDMR 54 CIMSA 74 EMNIS 94 BAKAB 114 BLCYT 134 EKIZ

15 KATMR 35 EREGL 55 CMENT 75 EPLAS 95 ALKA 115 ARSAN 135 DARDL
16 KARSN 36 ERBOS 56 CMBTN 76 EGPRO 96 GENTS 116 ATEKS 136 CCOLA
17 JANTS 37 DOKTA 57 BUCIM 77 EGGUB 97 DGNMO 117 ULKER 137 BANVT
18 IHEVA 38 DMSAS 58 BSOKE 78 DYOBY 98 YUNSA 118 ULUUN 138 AVOD
19 GEREL 39 CUSAN 59 BTCIM 79 DEVA 99 YATAS 119 TBORG 139 AEFES
20 FROTO 40 CEMTS 60 AKCNS 80 BRISA 100 SNPAM 120 TUKAS

Source: Created by the author by using PDP reports.
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Labour productivity, export intensity, average wage and profitability variables were derived

from the data obtained. The methods used in the calculation of these variables are presented in Table 3.

Table 3. Description of Variables

Variables Description Calculation Source
Lp Labour productivit Natural logarithm of (Net sales revenues/number of (Public Disclosure
P y employees) Platform [PDP], (2023)
El Export intensity Net foreign sales revenues/net total sales revenues (PDP, 2023)
AW Average wage Natural logarithm of (Short-term payables related (PDP, 2023)
to employee benefits/number of employees)
PR Profitability Quarterly net operating profit or loss/net sales (PDP, 2023)

revenue

Source: Created by the author.

In many studies in the literature, it is seen that productivity is taken with two methods as TFP
and LP. However, in studies where firm-level data are used, as in this study, only LP is preferred since
plant-level data are not available. Therefore, LP represents the productivity variable in this study. In
microeconomic theory, the average productivity of labour is measured by the amount of output per
labour. However, the quantity of output is usually not clearly stated in financial statements. Such
operational data and performance measures are usually provided through internal reports or management
reports. In order to access operational data such as production quantity, it is necessary to obtain the
company's internal operational reports or management reports. For this reason, in analyses based on
micro data, variables such as sales revenue or value added, which indirectly represent output, are
generally used. In our study, following many studies in the literature, revenue per employee (Net sales
revenues/number of employee) was preferred (Alvarez & Gonzalez, 2023; Atabek-Demirhan, 2016;
Batrakova & Davies, 2012; Camino-Mogro et al., 2020; Davies & Jeppesen, 2015; Girma et al., 2008;
Lei & Zongsen, 2017; Lemonakis et al., 2013; Powell & Wagner, 2011; Wagner, 2002).

In the NNTT literature focusing on inter-firm heterogeneity, the export variable is usually
included in the analyses as a dummy variable for export participation status or export intensity. In most
studies, exports are treated only as a binary variable (1,0 dummy) to denote a firm's export status.
(Alvarez & Gonzalez, 2023; Alvarez & Lopez, 2005; Atabek-Demirhan, 2016; Batrakova & Davies,
2012; Bernard & Jensen, 1999; Camino-Mogro et al., 2020; Cassiman & Martinez-Ros 2007; Cassiman
et al., 2010; Cui et al., 2016; Fabling & Sanderson, 2013; Greenaway & Yu, 2004; Greenaway et al.,
2005; Hagemejer & Kolasa, 2011; Javalgi et al., 1998; Johansson, 2009; Kaoru et al., 2015; Lemonakis
et al., 2013; Lopez, 2009; Lukason & Laitinen, 2018; Machado, 2019; Poschl et al., 2009; Serrano &
Myro, 2019; Sharma & Mishra, 2012). In some studies, only the export intensity variable was preferred.
(Bekteshi, 2020; Brooks, 2006; Cavusgil, 1984; Majocchi et al., 2005; Sun & Hong, 2011; Tomiura,
2007). There are also studies that use both variables together (Abor, 2011; Bleaney & Wakelin, 2002;
Girmaetal., 2008; Schank et al., 2007; Verhoogen, 2008). In a different methodology, it is also common

to group firms according to their export status and analyse them separately (Alcala & Hernandez, 2010;
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Damijan et al., 2010; Davies & Jeppesen, 2015; Delgado et al., 2002; Lei & Zongsen, 2017; Powell &
Wagner, 2011; Samadi et al., 2023; Wagner, 2002; Wickramasekera & Bianchi, 2013; Yang & Mallick,
2010; Yasar & Rejesus, 2005). However, in addition to the export status of companies, how much they
participate in exports (export intensity) is also very important (Fryges & Wagner, 2008). This is because
many studies have concluded that export participation has no effect on firm productivity. It can be
thought that this is mainly due to the selection of the export variable as a dummy. In economic terms, it
is inevitable that there are important linkage channels and cause-and-effect relationships between
exports and productivity. Therefore, ‘export intensity’ variable is preferred to represent exports in our
study. Export intensity is considered to be more useful for two reasons. The first one is that export
intensity is the most widely used variable regarding the export status of the firm. In this way, it can be
compared with other studies. Secondly, since export and sales information is clearly stated in the income
statements of firms, the resistance of managers, especially in SMEs, to confidentiality is not
encountered. Since export intensity is obtained through open information, it is more reliable (Majocchi
et al., 2005, pp. 721-722).

In the literature, studies based on firm heterogeneity generally use annual, monthly, weekly or
hourly wage averages as wage variables. In a few studies based on employee-employer data, wage
variables containing more detailed information such as blue-white collar distinction or education level
are used (Frias et al., 2009; Schank et al., 2007; Tanaka, 2015). Yet, this information is only available
at the facility level through special reports, surveys or mutual legal protocols. Alternatively, it is possible
to use the personnel expenses item in the accounting statements as a wage variable; but it is not possible
to access the accounting statements on company basis for similar reasons. In addition, the personnel
expenses item is not included in the balance sheets and income statements used in our study. Another
possible expense item that can be used to represent the wage variable is the cost of sales; however, in
our study, this item was not deemed appropriate to represent the wage variable due to its content. Due
to these reasons, it is quite difficult to access the wage information of active firms in Tiirkiye. In our
study, an alternative method is preferred to represent the wage variable and the data of the ‘short-term
payables related to employee benefits’ account in the balance sheets of the firms are used. The content
of this account is described by the Public Oversight Accounting and Auditing Standards Authority as
follows; ‘wages, salaries and social security benefits, paid annual leave and paid sick leave, profit
sharing and bonuses (payable within twelve months from the end of the period) and non-monetary
benefits provided to existing employees (health benefits, lodging, vehicles and food and other services
provided free of charge or at a discount)’ (Public Oversight Accounting and Auditing Standarts
Authority, 2018, p. 6).

The profitability variable represents the percentage profit/loss ratio achieved by the firm in the
relevant period. In the analysis, this variable is calculated as ‘quarterly net operating profit or

loss/quarterly net sales revenue’ for each quarter following Atabek-Demirhan (2016). This study mainly
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focuses on the effects of exports on production-related indicators such as productivity, wages and capital

intensity. For this reason, it is deemed appropriate to use only the firm's operating profitability indicator.

A model, was constructed with the variables given in Table 3. The model of the study is shown

in Equation (1).
LP; = Bo + B1El;¢ + B2AW; + B3PRyp + ;e 1)

In the equation i, denotes the horizontal cross-sectional units (firms) of the study; t, denotes the

time dimension; B,, denotes the constant term and u;,, denotes the error term.

5. EMPIRICAL RESULTS

In this section of the study, the model in equation 1 is estimated to analyse the effect of exports
on productivity. Since both the time and unit dimension of the data set are larger than one, the panel
data analysis method was followed for model estimation. Stata 15 and Eviews 12 programmes were
used for this purpose. In addition, (Granger Bootstrap) causality test was applied to determine the
direction of the export-productivity relationship in the industry. Gauss 21 programme was used for this
test. In the first subsection, panel data analysis is reported and in the following subsection, causality

analysis results are presented.

5.1. Panel Data Analysis Results
The model in Equation 1 includes four different variables: productivity, average wages, exports
and profitability. Descriptive statistics of these variables are presented in Table 4. The number of

observations for each variable in the table is 3892.

Table 4. Descriptive Statistics

Variables Mean value Standart deviation Minimum Maximum
LP 481,916 867,720 7,027 13,800,000
AW 10,135 15,547 338 339,112
El 0.320 0.265 0 1
PR 0.099 0.444 -20.057 4,284

Source: Created by the author.

In table 4, the summary statistics for the variables are reported. Higher mean values indicate a
positive indicator for all variables. In the case of the total sample, the mean value of LP is 481,916, AW
i 10,135 and PR is 0.09. The difference between the minimum and maximum values of these variables
is high. The first reason for this is that firms have quite heterogeneous characteristics. The second reason
is that the data set is constructed from quarterly firm reports. In some periods, extreme values may
appear in firm reports due to cyclical reasons. On the other hand, EI, which expresses the share of export
revenue in total sales revenue, takes a value between 0 and 1. A total of 5 firms in the dataset did not

participate in any export activity in the period analysed. Therefore, the minimum value is 0. For some
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firms, all of their income in a quarter period is derived from export activities. Such firms are called pure

exporters (Mahakitsiri & Suwanprasert, 2023) and there are a small number of such firms in the dataset.

Another important indicator for the variables is the correlation relationship between them. The

results of the Pearson correlation test are reported in Table 5.

Table 5. Correlation Between Labour Productivity, Average Wage, Export Intensity and Profitability

Variables LP AW El
0.469***
AW (0.000)
El -0.007 -0.089***
(0.657) (0.000)
PR 0.111*** -0.045*** 0.044***
(0.000) (0.004) (0.005)

Note: p-values are reported between brackets. *** indicate significance at 1% level.

The NNTT and Melitz (2003) model suggests that, on the one hand, efficient firms are more
likely to engage in exporting and, on the other hand, exporters are generally more efficient. However,
the coefficient -0.007 in the correlation matrix representing the correlation between LP and El is not
statistically significant. This result implies that there is no direct relationship between export intensity
and labour productivity or that the relationship is not linear. Therefore, the theoretical relationships
between the two variables are more likely to be realised through non-linear channels. On the other hand,
the correlation of labour productivity with average wages (0.469) and profitability (0.111) has a positive
coefficient. This result is consistent with the neo-classical microeconomic theory. There is a negative,
albeit weak, correlation (-0.089) between average wages and exports. The small coefficient indicates
that the direct relationship between the two variables is limited. In fact, although exports are expected
to lead to higher wages in the NNTT, the catalyst for this relationship is that exporters demand higher
quality labour inputs. Therefore, in theory, this relationship is realised indirectly. As it is known, the
correlation matrix reflects only direct relationships between variables. Finally, profitability is weakly
positively correlated with exports (0.044) and negatively correlated with average wages (-0.045). The
negative result indicates the existence of a trade-off relationship between the two variables due to firms'
labour and capital preferences. The positive result, on the other hand, indicates that firms' export success

can increase their profitability in line with the theoretical expectation.

Before the model estimation, the correlation between the units should be determined.
Accordingly, Pesaran's (2021) cross-sectional dependence (CD) test was applied to the variables. The

findings obtained as a result of this test are presented in Table 6.

As a result of Pesaran CD test, all probability values are found to be 0.000. Thus, the null
hypothesis of the test as ‘there is no horizontal cross-section dependence’ is rejected. Therefore, it is

concluded that there is horizontal cross-section dependence for all variables.
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Table 6. Cross-Section Dependence Test Results

Variables CD Test Value
LP 389.927***
AW 351.85***
El 21.216***
PR 45.236***

Note: *** indicate significance at 1% level.

Finally, the heterogeneity of the variables should be determined especially for the selection of
the appropriate causality analysis. For this reason, the heterogeneity test was applied to the series
(Blomquist & Westerlund, 2013). The results of this test are presented in Table 7.

Table 7. Heterogeneity Test Results

Variables AHAC ARGE
LP -5.627*** -5.982***
AW -1.945* -2.068 **
El -3.138*** -3.337***
PR -4,422%** -4.701***

Note: *** ** and * indicate significance at 1%, 5% and 10% level.

According to the heterogeneity test results, the null hypothesis ‘slope coefficients are

homogenous’ is rejected for all variables. Therefore, it is concluded that variables are heterogeneous.

The model to be used in the analysis was determined through Hausman test. In addition, various
tests were applied to test the cross-sectional dependence, heteroscedasticity and autocorrelation
problems that reduce the reliability of the model estimation. The results of these tests are presented in
Table 8.

Table 8. Hausman Test Statistic, Cross-sectional Dependence, Heteroscedasticity and Auto-Correlation Results

Tests Hypotheses Results

Ho: There is no correlation between explanatory
variables and unit effect (random effects model is

. appropriate). 2.29
Hausman Test Statistic Hi: There is correlation between explanatory (0.5151)
variables and unit effect (fixed effects model is
appropriate).
Cross-sectional Dependence Ho: There is no cross-section dependence Pesaran CD= 264.351
(Pesaran’s CD Test) Hai: There is cross-section dependence (0.000)

WO0=6.8309235

Heteroscedasticity (Levene, Ho: There is no heteroscedasticity df(138, 3753)
Brown & Forsythe’s Test) Hai: There is heteroscedasticity Pr>F= (0.000)***
Auto-Correlation (Durbin- Durbin-Watson 1.2659108

Ho: There is no autocorrelation

i ’
Watson & Baltagi-Wu’s Ha: There is autocorrelation

LBI Test)

Baltagi-Wu
1.3598957

Note: *** indicate significance at 1% level.
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The probability value of the Hausman test statistic is 0.5151. This value is greater than 0.05;
therefore, the hypothesis HO cannot be rejected. As a result, it is appropriate to use the random effects
(RE) model. According to the results of Pesaran CD Test (p<0.05), Levene, Brown and Forsythe Test
(p<0.05) and Durbin-Watson and Baltagi-Wu's LBI Test (since the test results are less than the critical
value of 2), HO hypotheses are rejected in all of the tests and it is concluded that cross-section

dependence, heteroscedasticity and autocorrelation problems exist, respectively.

In line with these results, the Driscoll-Kraay estimator, which provides consistent and robust
results under the presence of these three problems, was used (Driscoll & Kraay, 1998). The results of
the model are reported in Table 9.

Table 9. Driscoll-Kraay Model Estimation

Dependent Variable: LP

Independent Variables Coefficient Standart Error t P>|t|
El 0.275* [0.147] 1.87 0.072
AW 0.566*** [0.063] 8.86 0.000
PR 0.252*** [0.034] 7.40 0.000
Constant 7.375%** [0.782] 9.43 0.000
Wald chi2 (3) 284.82
Prob>chi2 0.000
R? 0.237

Note: *** and * indicate significance at 1% and 10% level.

The probability value (0.000) in Table 9 indicates that the model is statistically significant at
p<0.01 level. The coefficient of determination (0.237) shows that the independent variables used in the
model explain approximately 23.7% of the total change in the dependent variable. The rate is relatively
low. However, this is usual in panel data analysis, especially due to the heterogeneity of the units.
According to the RE estimation results, all independent variables have a statistically significant effect
on the dependent variable. Accordingly, increases in export intensity, average wages and profits increase
productivity in line with the theoretical expectation. The effect of exports on productivity supports the
learning-by-exporting effect. This result obtained for the Turkish manufacturing industry is consistent
with the findings of Yasar et al. (2006; 2007), Yasar and Rejesus (2005), Dalgic, Fazlioglu and Gasiorek
(2015b) and Dalgic, Fazlioglu and Karaoglan (2015), while it does not support the findings of Kilicaslan
and Erdogan (2012).

In the previous literature, there are studies that conclude that there is no exporter premium or
that there is an exporter premium only stemming from the self-selection effect (Aw & Hwang, 1995;
Bernard & Jensen, 1999; Delgado et al., 2002; Lei & Zongsen, 2017; Liu et al., 1999; Wagner & Van
Biesebroeck, 2008; Wagner, 2002; Vu, 2012;). The findings of this paper do not support the results of
these studies in general. Nevertheless, the number of studies finding learning-by-exporting effect for
different countries is quite high (Baldwin & Gu, 2004; Bigsten & Gebreeyesus, 2009; Blalock & Gertler,
2004; Damijan et al., 2010; De Loecker, 2007; Kaoru et al., 2015; Kraay, 1999; Palangkaraya & Yong,
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2007; Razzolini & Vannoni, 2011; Sharma & Mishra, 2011; Van Biesebroeck, 2005a, 2005b; Yang &
Mallick, 2010). However, it would be appropriate to elaborate here only on the studies that measure the
export variable as export intensity. For instance, the findings on exports and average wages are quite
consistent with the findings of Abor (2011) using a fixed effect model. Moreover, in this analysis, where
a similar model is used, the coefficient of average wage is larger than the coefficient of exports.
Moreover, the result for exports is also consistent with the findings of Sun and Hong (2011) using three
different methods (Pooled OLS, FE and RE). Similar results are reported by Hashim and Banga (2009)
for unskilled labour only and Castellani (2002) for growth in firm productivity (value added/emplyoee).
Fryges and Wagner (2008) examine the effect of exports on labour productivity (sales/emplyoee) growth
in terms of different deciles of export intensity using the GPS method and find evidence of a learning
effect in a sub-range of export intensity.

In the literature, it is observed that the findings on the learning-by-exporting effect are mostly
obtained from studies on developing countries. In this paper, this effect is supported by the case of
Tirkiye. These findings point to the importance of exports for productivity growth in developing

countries.

5.2. Granger Bootstrap Causality Test Results

In the Granger (2003) approach, the causality relationship is based on the fact that the past values
of one variable improve the predictions of another variable. There are three different causality tests
widely used in the literature. The first one is the GMM estimator. In this method, cross-section
dependence in the panel is not controlled and the heterogeneity of the parameters is ignored (Pesaran et
al., 1999). In the second method developed by Hurlin (2008), although heterogeneity is controlled, cross-
sectional dependence cannot be explained. The third method is Granger causality developed by Konya
(2006). Granger causality has two important advantages over other tests: controlling the cross-sectional
dependence in the panel (not requiring unit root test) and taking into account the heterogeneity of the
parameters. Since our study focuses on the differences between firms on the basis of NNTT, the
heterogeneity between the units in the panel should be taken into account. Therefore, following similar
studies (Kar et al., 2011; Menyah et al., 2014), Granger-Bootstrap causality analysis, which is
appropriate for the heterogeneous structure of the panel, was used to examine causality. The procedure
of Emirmahmutoglu and Kose (2011) was followed in the analysis conducted through Gauss 21

software.

There are some studies that are similar to our study in terms of method or sample. For example,
Demir (2019) examined the Turkish manufacturing industry with the same method. However, this study
used sector-level data. Albayrak and Agazade (2017), using Granger causality test, concluded that there
is a unidirectional long-run relationship from two different labour productivity indicators to exports.

Ozdemir (2019) conducted a Granger causality test using aggregated macro data and found a
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unidirectional causality relationship between exports and total factor productivity in the Turkish

manufacturing industry.

In this study, micro-scale quarterly firm data are used. In the analysis, export variable is
represented by export intensity (EI) and productivity variable is represented by labour productivity (LP).
In addition, the causality relationship result can be known for each firm in the sample. In this respect,
this paper differs from the previous literature. The causality test result for the industry is presented in

Table 10. Firm-based results are presented in Appendix 1.

Table 10. Causality from Productivity to Exports and from Exports to Productivity: Granger Causality Test

Productivity— Export Export— Productivity
Panel Fisher=599.009 Panel Fisher=612.234
Asymptotic p-value=0.000 Asymptotic p-value= 0.000
Bootstrap p-value= 0.000 Bootstrap p-value= 0.000

Source: Created by the author.

According to the results in Table 10, there is a bi-directional causality relationship for the
industry in general. When the probability values in the causality test are considered, the null hypothesis
of ‘There is no Granger causality between the variables’ is rejected for both directions of causality. In
this respect, there is a causality relationship both from productivity to export and from export to
productivity. In other words, both variables are important determinants of each other. Similar to these
findings, there are studies reporting bidirectional causality for different countries such as the United
Kingdom (Girma et al., 2004), Sweden (Hansson & Lundin, 2004), 9 different African countries (Van
Biesebroeck, 2005b), Australia (Palangkaraya & Yong, 2007), Ethiopia (Bigsten & Gebreeyesus, 2009),
China (Yang & Mallick, 2010) and ltaly (Razzolini & Vannoni, 2011). Further, these results are
consistent with many studies cited in the literature section that find both learning-by-exporting and self-
selection effects in the Turkish manufacturing industry (Aldan & Giinay, 2008; Maggioni, 2012;
Ozarslan & Dogan, 2021). Unlike these studies, the analysis also presents the results of this causality on
a firm-by-firm basis. As a result, for the group of firms analysed, exporting is a result of firms' own
choices; on the other hand, exports are the determinant of productivity changes in exporting firms -

theoretically, usually in the direction of increase.

6. CONCLUSION

Export activities are considered as a vital factor for developing countries. Because there is
generally a productivity gap in these countries. Exports are an important determinant of productivity
increases that support growth. Especially labour productivity, which is the main source of total
productivity, is affected by export activities. Similar to many studies in the literature, this study reports
the positive effect of exports on labour productivity for the Turkish manufacturing industry. Our

significant findings on the productivity-export relationship underlying the Melitz (2003) model
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encouraged the determination of the direction of causality between the two variables. As a result of the
causality analysis, a bi-directional causality relationship was identified, where both productivity is an
important determinant of exports and exports are an important determinant of productivity. These results
indicate that the self-selection and learning-by-exporting hypotheses are valid in the Turkish
manufacturing industry. In this respect, the results of the analyses are consistent with the findings of
many similar studies, which are detailed in the literature section and find the existence of both effects.
Unlike the literature, the results of the causality relationship on a firm-by-firm basis are also presented
in the appendix section of the study. Thus, this study has shown that the existing analyses can be
deepened by presenting the direction of the causality relationship on a more micro scale, and it has
shown that selective incentive policies that can be applied on a firm basis can be implemented.
Therefore, it has provided outputs not only at the sector level but also at the firm level for policies to

select winners.

In line with the results obtained, this study provides important policy implications for the
Turkish economy. It points out that exports are important and should be encouraged in terms of both
foreign trade and fiscal policies. Because for the firms analysed, export activity is a determinant factor
that has direct or indirect effects on many parameters. For example, the implementation of policies that
will reduce the export intensity of firms will lead to a decreasing effect on labour productivity. Labour
productivity is the main determinant of total factor productivity, which is considered as the source of
healthy economic growth. The choice of policies that will restrict exports has the potential to restrict the
average productivity of the economy and thus growth. As a result, a larger share of firms' sales revenues
from exports will have positive effects both on the firm level and on the national macroeconomic scale.
Therefore, it is necessary to implement economic policies that will support more inclusion of exports by
firms. In terms of the causality relationship reported in this study, policies that will support both learning
and selection effects are expected to provide positive economic outcomes. The results indicate the

existence of a virtuous cycle between exports and productivity.

Another important policy recommendation derived from our analyses is that policies that would
lead to a decline in average wages and firm profitability should be avoided. This is because a decline in
average wages and profitability reduces labour productivity. This can be expected to restrain growth at
the macro scale similar to the relationship in export intensity. Based on these results, it can be argued
that the current policy preferences in the Turkish economy involve some dichotomies. Because the
contractionary policies implemented or expected to be implemented against the current inflation carry
some risks. For instance, the fight against inflation based on regulations that reduce firm profitability
and policies that reduce wages in real terms may have negative effects on firm productivity. For this
reason, it is necessary to conduct effective SWOT analyses that take into account the dichotomies and

trade off relationships between economic factors in the selection of current policy choices. Making
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policy choices by considering these complex relationships will make it more likely that the policies to

be determined will be successful.

In the light of this study, some suggestions can be made for future studies. For example, the
analyses that we have only considered manufacturing industry firms can be applied for different
industries in future studies. In addition, the scope of foreign trade in the analyses can be expanded to
include import activities. Another important research issue is whether the findings are valid for different
types of markets. The characteristics of the manufacturing industry analysed are in line with the
monopolistic competition market assumed in heterogeneous firm theories. Instead, it is worth
investigating, for example, exporter premiums and the export-productivity relationship in oligopolistic

markets.
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APPENDIX

Appendix 1. Causality Relationship from Productivity to Export and from Export to Productivity Based on Units: Granger Causality Test

Productivity —Export Export —Productivity
No Firm Code Lag Wald Statics P-value Lag Wald Statics P-value
1 ADEL 5 9.979 0.076 5 4.274 0.511
2 VESTL 5 8.159 0.148 5 4.929 0.425
3 VESBE 5 7.891 0.162 5 10.405 0.065
4 ULUSE 5 10.823 0.055 5 4.194 0.522
5 TTRAK 5 13.826 0.017 5 2.543 0.770
6 PRKAB 5 15571 0.008 5 2.570 0.766
7 TMSN 5 13.511 0.019 5 8.978 0.110
8 TOASO 3 1.958 0.581 3 4.366 0.225
9 SILVR 5 7.891 0.162 5 14.927 0.011
10 SAYAS 4 4.873 0.301 4 11.494 0.022
11 PARSN 3 0.205 0.977 3 3.415 0.332
12 OTKAR 1 0.344 0.558 1 0.502 0.479
13 MAKTK 3 0.830 0.842 3 8.696 0.034
14 KLMSN 5 5.277 0.383 5 2.223 0.818
15 KATMR 1 0.511 0.475 1 0.464 0.496
16 KARSN 1 1.160 0.281 1 1.982 0.159
17 JANTS 1 0.397 0.529 1 0.682 0.409
18 IHEVA 1 1.267 0.260 1 0.431 0.511
19 GEREL 3 4.813 0.186 3 9.081 0.028
20 FROTO 1 2.310 0.129 1 0.060 0.806
21 FMIZP 5 17.335 0.004 5 5.550 0.352
22 EMKEL 3 4.097 0.251 3 15.232 0.002
23 EGEEN 3 6.928 0.074 3 10.544 0.014
24 DITAS 1 0.035 0.851 1 0.442 0.506
25 BFREN 1 0.228 0.633 1 0.964 0.326
26 BNTAS 1 0.315 0.574 1 1.970 0.160
27 ARCLK 2 6.882 0.032 2 1.266 0.531
28 ASUZU 2 4.675 0.097 2 0.841 0.657
29 ALCAR 1 0.068 0.795 1 1.453 0.228
30 TUCLK 1 0.049 0.825 1 0.184 0.668
31 SARKY 1 0.322 0.571 1 0.012 0.914
32 KRDMA 1 0.026 0.872 1 0.825 0.364
33 1ZMDC 1 0.310 0.578 1 0.645 0.422
34 ISDMR 1 0.816 0.366 1 3.578 0.059
35 EREGL 1 0.586 0.444 1 12.085 0.001
36 ERBOS 1 0.353 0.552 1 6.155 0.013
37 DOKTA 1 0.360 0.548 1 10.849 0.001
38 DMSAS 1 0.019 0.890 1 7.126 0.008
39 CUSAN 3 5.668 0.129 3 6.282 0.099
40 CEMTS 4 6.437 0.169 4 9.546 0.049
41 CEMAS 5 9.736 0.083 5 14.257 0.014
42 CELHA 4 6.331 0.176 4 12.770 0.012
43 BURVA 5 12.708 0.026 5 10.185 0.070
44 BURCE 5 18.114 0.003 5 12.273 0.031
45 BRSAN 5 11.368 0.045 5 28.334 0.000
46 USAK 5 2.669 0.751 5 16.704 0.005
47 NUHCM 3 5.268 0.153 3 6.083 0.108
48 NIBAS 1 0.000 0.994 1 1.172 0.279
49 KUTPO 1 0.056 0.813 1 3.581 0.058
50 KONYA 2 3.464 0.177 2 3.723 0.155
51 GOLTS 1 0.425 0.514 1 0.525 0.469
52 EGSER 1 0.187 0.665 1 0.186 0.667
53 DOGUB 1 0.861 0.353 1 0.882 0.348
54 CIMSA 1 0.078 0.781 1 0.040 0.842
55 CMENT 1 1.129 0.288 1 1.156 0.282
56 CMBTN 1 0.837 0.360 1 0.921 0.337
57 BUCIM 2 4.787 0.091 2 3.019 0.221
58 BSOKE 3 7.440 0.059 3 5.086 0.166
59 BTCIM 5 14.340 0.014 5 6.072 0.299
60 AKCNS 4 18.260 0.001 4 1.026 0.906
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